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EC-28

Konunuectso 3gaHum (Bcero 130.9 mnH) [epMaHmMg

10%

https://commons.wikimedia.org/wiki/Fil
e:EU28-2013_European_Union_map.svg

KonndectBo 3gaHuin (Bcero 21.4 MnH)

2.0m

19.4m
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EC-28
Germany

M2 nonesHou nnowaamn (Bcero 25 mnpa M2)

25%

https://commons.wikimedia.org/wiki/Fil
e:EU28-2013_European_Union_map.svg
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MeXAYHOpPOAHbIE U HOLUMOHOAbHbIE NMPOLLeAYPbI — BMAeHg (IT

fepmaHumn®

MNCTOYHMK: CM. [TpnaoXeHue B

EBponeiickuit (3eAeHbIn) Kypc

JonrocpouHbie cTpaTerum

HauuoHanbHbie nsaHbl B 06nactu
3HepreTUKU 1 kammara (NECP)

OupeKTnsa no sHeproappeKTMBHOCTU
3pnauuii (EPBD)

Mnan gencreuin Komuccum no
¢urHaHCMpOBaHMIO YCTOMYMBOrO pocTa

Knumartmnueckuiu 3akoH EC

Karlsruher Institut fiir Technologie

*YMPOLLEHHAOS
HEMOAHQOS
CXeMa

FepMaHms

MAGH AeHcTBUM NO
G6opb6e Cc UsMeHeHuem
KAMMATa Ao 2050 roaa

KoMnAeKCHbIN
HALLUOHAABHbIN NACH B

--06AACTU DHEPreTUKU U

KAMMATA

3aKoH 06 3HepreTuke
3AQHUHA

PeAepaAbHbIA 30KOH 06
U3MEHEHUU KAMMAaTd



LLeAM No coKpdaLLEeHUIO BbIBPOCOB NAPHUKOBBIX FrA30B B

COOTBETCTBUM C PeAE€PAAbHBIM 30KOHOM FepMaHum 06 M3M9HeMIT
KAMMmaTa (Bepcusa 2021 r.)
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(02-Aq. gem. KSG (Mio. t C02-Aq.)
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Emissionen im Jahr 2020

B Emissionsziel fiir das Jahr 2030 “ K/\I/IN\CITI/ILIeC KOS
HENTPAABHOCTb K
2045

-15%

-56 %

3A0HUA  TPAHCNOPT MPOM-Tb 14 C/X e 1+ OTXOAbI




UAAIOCTPALUA CUCTEMBI OLLEHKU BbIGPOCOB MO NPUHLUNY UCTOY
U MO NPUHUMUNY (3ATrPA3HUTEAb MAATUTH AAS CEKTOPA 3AAHUMU

Fae

MCTOYHMK CM. MIPUAOXKEHME A

HOXOAMTCSH
ABIMOXOA?2

NPUHLUN UCTOYHUKO

LLeHTpaAbHOE OoTOoNAEHUE
DAeKTpU4ecTBO

CTPOMUTEALCTBO 3AQHUM (KCepbien
BbIOpOCHI)

HedpTh U ras: npsamble BbIGPOCHI

|rpanmua 6ancha|

| |
| |
| |
| |
' |
' |
| |
| |
| |
| |
| |
)

APUHUUN (GATPASHUTEAD MAATUTY

LLeHTpaAbHOE OoToNAEHUE
OAeKTpU4ecTBO
CTPOMUTEALCTBO 3AQHUM
(«cepbien BbIGpOCHI)

' HedpbTb U ras: NpsMmble BbIGPOCHI
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BbiGpoch! NN B cekTope 3AaHUU NO NPUHLLUNY MCTOYHUKA U MPUHLLUNY
(3ArpA3HUTEABL NAGTUTY, A TaKXKe UX AOAS B 06wmx HaumoHaAbHES\C LT
Bbl6pocqx nr B 2020 rOAy. Karlsruher Institut fiir Technologie

BbiGpochkl HO MecTe

A =} (MAcAsHbIE /Ta30Bbl€ KOTAbI
O6LLLM€ Bb|6pOCb| I Ll,eHTpGAhHoe OTOMA€HUE OT
MAPHUMKOBLIX TA30B B MPUHLMA (BATPASHUTEAD MAATUTY IAEKTPHYECTBA
. TV I —— R = Cepble BbIGpOCHI (MaTEPUAABI,
rep/\/\OHMM (2020 r.). 739 A CTPOUTEALCTBO)
MAH. T
BbIBpOChI MAPHUKOBbIX
FA30B B CEKTOPE 3AAHUY %
no npunHUHUny
. Jona Bbi6gocoB B
(BATPA3IHNTEADb MAATUT). cexrope sabui o
296 MAH. T obwero o6hema
Bbi6pocos [1I B 122 mio. t
Fepmannn
*21a AOAS B 40% He 20 4
BKAKOYQET B CeO4
DAEKTPUYECKME anHLI.MI'l UCTOYHUKA
npubopblard | E T A NCTOYHMK:
KOHKPETHbIX //www.bmuv.de/pressemitteil
MOAB3OBATEACH B ung/treibhausgasemissionen-
gfgf_lvl\/;xm;mmax, BHE i sinken-2020-um-87-prozent
o AB A 1 +//www.bbsr.bund.de/BBSR/D
A 16% E/veroeffentlichungen/bbsr-
OCBELLLEHMA. 120 mio. t line/2020/bbsr-online-17-2020-
ife__blob=publicatfionFile&v=3
MNCTOYHMK CM. NPUAOXKEHUE A
0 - A A 4



Bbiopochl [N B cekTope 34aHUM MO NPUHUMNY UCTOYHUKA U NPUHLUUNY
«3arpsisHATeNb NNaTUT», a TaKkKe UX OONS B 06LWMNX HauMOHaanbﬂ(lT
BbliOpocax NI B 2020 roany

O6LMe BbIBPOCHI
MAPHMKOBBIX FCI30B B
fepmaHmm (2020 r.): 739

MAH. T

BbIOpOCHI MOPHMKOBbIX
FQ30B B CEKTOPE 3AAHMM
Mo NPUHLUMNY
(3ArPA3HUTEAD MAQTUTY:
296 MAH. T

*210 AOAS B 40% He
BKAKOYAET B Ceb4
DAEKTPUYECKME
NPUOOPbI AAS
KOHKQETHbIX
MOAb3OBATEAEM B
HEXMABIX 3AQHMAX, BHE
OTOMAEHMUS, BEHTUAALLMMA,
OXAQKAEHMUS U
OCBELLIEHMS.
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share of the building sector in Germany in total national greenhouse gas emissions (%)
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another 29 mio t.
A grey emissions abroad

16 %
120 mio. t
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MNCTOYHMK:
https://www.bmuv.de/pressemitteil
ung/freibhausgasemissionen-
sinken-2020-um-87-prozent

https://www.bbsr.bund.de/BBSR/D
E/veroeffentlichungen/bbsr-
online/2020/bbsr-online-17-2020-
dl.pdfe__blob=publicationFile &v=3



Bbiopochl NN B cekTope 34aHnM MO NPUHUMNY UCTOYHUKA U NPUHUUNY
«3arpsA3HUTENb NNaTUTY», a TaKKe UX AOoNS B 06LWMX HauMOHaanbﬂ(lT

BbliOpocax NI B 2020 roany

[onsa B «cepbix» BblOpocax

Maroc 29 MAH T
«cepblie» BbiIGPOChI 32 py6Gexxom

Mpamble BbIBpockl Ha MecTe

Mpoun3BoACTBO LeMeHTa,
M3BECTU U KneeB

MpousBoAcTBO NNACTUKOBBIX
n3genum

Mpou3sBoACTBO MeTaNAMUeCcKUX
n3genum

MpousBoacTBO 3N1E€KTPUUECKUX
MaLUUH U YCTPOMCTB

MpousBoacTBO 3N1€KTPO3IHEPTrUU
€ UcnoNb3oBaHUEM YA

HedrenepepabartbiBatowme
3aBoAbl

MepepaboTKa 301bl B KIUHKEP

MpousBoacTBO ApeBecUHbI U
u3sgenuii u3 gepesa

Ao6blua necka v rMnHbI
Mogaua napa v ropsaueii Boabl

Apyran UEenoukKa NnoctaBoK

Karlsruher Institut fiir Technologie

NCTOYHMK:

https://www.bb
sr.ound.de/BBS
R/DE/veroeffen
tichungen/bbsr

online/2020/blbs
r-online-17-
2020-
dl.pdf2__blob=
publicationFile
&v=3



PekomeHAQUMM NO NPeoOpPa30OBAHUIO CEeKTOopPA (Mo OCHO

ACMEKTAM)

_ !! e

CTparterus peHoBaALUU

CBA3b CEKTOpPOB

| |
Source: see Appendix -_I _
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TpaekTopuu BbIGPOCOB NAPHMKOBbLIX ra3oB B FlepmaHuu B
COOTBETCTBUM C LeAsmu NMapuxckoro coraarueHms (cxemaTuy

BbIGPOCHI MAPHMKOBbIX 308
(MAH T CO2/roa)

M Paris Agreement (global warming 1,5°) from 2020 with linear reduction for building sector in Germany
===« greenhouse gas emission guideline (-55% reduction to 2030): Paris Agreement not achieved
greenhouse gas emission guideline (Paris Agreement achieved)

MNMapuxckoe coraaLleHme (rAobaabHoe notenaeHume Ha 1,5°) ot 2020
TOAQ M AMHEMHOE COKPALLLEHME AAS CTPOMUTEABHOTO CEKTOPA
\ FepmaHmnm

AMPEKTMBA MO BbIOPOCAM MAPHMKOBbIX FA308B (CHWXKEHWE Ha -55% K
2030 roay): Llean MNapuxcKoro COrAaLLIEHMS HE AOCTUMHYTbI

~ AMPEKTMBA MO BbIBPOCAM MAPHMKOBbIX Ta308B (Lleamn MNMapuxckoro
S, COTrAQLLEHWS AOCTUTHYTbI)
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greenhouse gas emissions (mio. t COy/a)

CIT

Karlsrul#r Institut fir Technologie

2 traduce GHG emissions

FUbRwLS

W Paris Agreement (global warming 1,5°) from 2020 with linear reduction for building sector in Germany
===« greenhouse gas emission guideline (-55% reduction to 2030): Paris Agreement not achieved
greenhouse gas emission guideline (Paris Agreement achieved)
==== greenhouse gas emission guideline - climate neutrality 2045 (Paris Agreement achieved)

MNMapwxckoe coraaLleHmne (rAobaabHoe notenaeHue Ha 1,5°) ot 2020 roaa n
N AMHEMHOE COKPALLLEHME AAS CTPOUTEABHOTO CEKTopa MepMaHmm

N AMPEKTMBA MO BbIOPOCAM NAPHUKOBBIX FA30B (CHKeHue Ha -55% k 2030 roay):
N LleAu MNMapmcKoro coraaLleHms He AOCTUMHYTbI

.  AMPEKTMBA MO BLIBPOCAM MAPHMKOBBIX 308 (LleAn MapmxcKoro coraalleHms
‘\ AOCTUIHYTbI)
N,
\,
N,
AMDEKTMBA MO BBIGPOCAM MNAPHUKOBIX FAI30B — KAMMATMYECKAS HEMTOTABHOCTb

K 2045€oéy (Lean MapmKckoro coraaLLeHms AOCTUIHYTbI)
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budget building sector germany
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BbIOpoOChI ((CepbIX) NAPHUKOBbIX FA30B B CEKTOPE 3AAHUNU
2020 roAy, CpAOBHEHUE HOBbIX U OTPEMOHTUPOBAHHDbIX 3AGiix

ﬁrTschnologie

o [ToMHLMN MCTOYHMKO
M residential M W non-residential + source principle

1204 00000 eeeeme e mcccccmcemccmcemcmmccccccccccccccmcccc— e ——- 120

0] Kmaoe HEXUAOE [ 90

75 HoBOE CTPOUTEALCTBO PeHoBaLMS 75
a new construction renovation =
= 44 mio. t (02/a 10 mio. t C02/a =
E 60 - 60 E
E=] by
4. Focus on renovation E—; §
5 =
45 1 45 o
o
CocpeAoTo4nThCA %
HA peHOBALUKU 2 (3 B

H 2
5 mio. m%a | 1
0 L0
HoBOE CTPOUTEABCTBO PenosaLma
new construction renovation
~grey” greenhouse gas emissions 800 kgC02/m* ~grey” greenhouse gas emissions 200 kgC0./m?

MCTOYHMK CM. MIPUAOXKEHME A




PaspaboTka roaoBoro o6sema MHBecTuumuu B 3HeproadodekTUBHbIE
3AQHMA (CUCTeMHble MeponpusTus), pekoHcTpyupyemsie, HobIS\IC T

BAGHMﬂ M OTAeAbH ble MepoanﬂTMﬂ no peHOBq uMM. Karlsruher Institut fir Technologie
peHoBALNA: OTAEAbHbIE
A Meponpzﬂ'rml M renovation: individual measures (credit+grant)
(kpeaut rp.aHT) renovation: system measures (credit+grant)
30.000 - fAzzzzzt:?r’MiMCTeMHble B new construction (credit, grant since 2021)

(KpeAUT+rpaHT) 7%
HOBOE CTPOUTEALCTBO

a 25.000 - (kpeauT, rpanT ¢ 2021 r.)
0

©
K=}

% 20.000 4
4. Focus on renovation E
[
=4

2 15.000 -
>
S

16 % 15%
10.000
5.000 -

2018 2019 2020
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Y4yeT HEXBATKU KBAANCOULLUPOBAHHBLIX pado4mnx u pecypc& (IT

PABGOTHUKM U 0O6bEMBI CTPOUTEABCTBA

CkopocTb peHoBauuu 2%
AonoAHuTeAbHo 310 000
COTPYAHUKOB U 62

MMMMOPAC’Q&\%\Q\%n rate 2%

9. Take the shortage of skilled
workers and resources into
account

Karlsruher Institut fiir Technologie

CkopocCTb peHoBauun 4%
AonoAHnTeabHo 930 000
COTPYARKKQAR . 184,

MUAAV
Additional 930,000
employees and €186
billion

rreed

Status Quo: Renovation rate 1% e
CraTtyc-kBo: CKOpOCTb

peHoBauun 1%

310 000 coTpyAHMKOB U 62
MCTOYHMK CM. Wmﬁn’\d eBpO

310,000 employees and

tent
€62 billion ™ T1T

)
T

Additional 310,000
employees and
€62 billion
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e HeOBXOAMMO MPOABUTATL M BHEAPATbD SKOHOMMYECKM 2D JOEKTMBHbIE
MEPbI MO ONTUMM3ALMM BbIODPOCOB MAPHMKOBbLIX TA30B C HN3KMMM
3ATPATAMM, TAKME KAK OMNTMMM3ALMA Onepaumm M AEKAPBOOHM3ALLMS

SHEPIOCHADXEHMUS.
n « «fopoacKas AODBIMAY MAM MOUHLIMM KOT KOALIOEAM AO KOALIOEAM) MOTYT
9. Take the shortage of skilled MOMOYb BEPHYTb AOATOBEYHbIE CTPOUMNTEAbHBIE MATEPIMAABI B SKOHOMMKY
workers and resources into 3OMKHYTOFO LLMK/\CI.

account

¢ YBEAUYEHUE KAAPOBLIX PECYPCOB:

* NHUUMATMBBI B ODAQCTM MPOJPECCHMOHAABHOTO OOYYEHMA 1 MOBbILLIEHUS
KBOAMAOUKALLMM

 [MpuBAEYEHME KBAAMOPULIMPOBAHHbBIX PAOOTHMKOB M3 30 pydexda

« CO3AQHME U MCNOAB3OBAHME MHHOBALLMOHHBIX METOAOB CTPOUTEALCTBA
(Hanmpumep, CePUMHBIN PEMOHT)

« [oBblLLEHNE SADAEKTUBHOCTU CTPOUTEABHBIX TEXHOAOTMIM 30 CHET
CTOHAQPTU3ALMU U CUCTEMHbIX PELLEHMM.

e Pa3paboTKa AOMOAHUTEABHbIX PECYPCOB

MCTOYHMK CM. MIPUAOXKEHME A
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[MTpO3pPAYHOCTL 3a
CYET OUMAOPOBKM
ONEePALMOHHbIX
AQHHbIX

10. Achieve transparency by
digitalisation using the Smart
Rediness Indicator (SRI)

AuBenluft

”’
Lo

Fernwarme

=
n
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UHankaTtop rotoBHocTn Smart

O6wwuin o630p Peanusauua?

Asingle score classifies
the smart readiness
of the building

Green Deal

% ﬁ_ Key Functionalities

Maintenance and efficiency Userneeds Adaptation to the grid

Domains

l # g& = ) @ “ﬁ (_w Stakeholder

Maintenance
and fault
prediction

Comfort User- Well-being Information Adaptationto

efficiency friendliness and health to the user the power grid

Heating ﬂ]]l‘

Domestic Hot Water % |
Cooling : R ?
Ventilation L
Lighting
Energy
Electric Vehicle Charging ¢ Project at KIT:

Dynamic Building Envelope o https://smartreadinessindicator.com/

Monitoring and Control

JBESl Funded by S E CC
et the European Union - A

Sustainable Energy Connectivity in Central Asia



https://smartreadinessindicator.com/

HaunoHaAbHOS 6A3a AQHHbIX 3AQHUMU

11. Set up a transparent natio
database of buildings

ePMAHUS
PyMbIHUS
CAOBOKMS
AUTBA
[peumns
[opTtyraams

BeHrpus

NCTOYHMK CMC.PI‘BQAHOX MHﬂMe A

AQHHbIE O 3AQHMM AQHHbIE 00

building dat

<

energy dat

PEKOMEHAALMM IKCMEPT.ACHHBIE pacYHeT
o SHepronoTpebAeHMM

]
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T
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calculation
input

KOMMEHTAPUN

comment

Germany

TOABKO PErMCTPALHOHHBIH HOMEP SHEPreTHYECKOro
cepTHcUKATa, TR 3AAHUA, KAGCC 0GOPYACBAHHA HAH
BKCMNAYATALUN, PETHOH, BE KOTOPOM PACMOAOXKEHO 2AGHKE

Romania
Slovakia
Lithuania
Greece
Portugal
Hungary
France

Ireland

S 1S S 1S R S S RS

SISTSISISISIS IS X

« Q Q Q Q < Q <\ X recommendations

SISISISISTSISISTS

SISTISISISISC X X X

DAEKTPOHHOA KOMKWA DHEpPreTH4eckoro cep'rucbnxa'ra, BCe
ACHHbBIE YKA3CQHbI B DHEPreTHYeCKOM cep'rucbuxa're

BCE AGHHBIE YKA3QHbI B 3HEPreTHYEeCKOM
cepTudpukaTe

Bce AOKYMEHTbI HCMOAB2YIOTCA B KOYECTEE EXOAHBIX ACHHBIX
AARl NPOFPAMMHOTO oBecneyeHnn AAR pacyeTd, Bce AQHHbIE
NPeACTABACHBI E DHEPreTHYECKOM cepTHdpukaTe

AGHHBIE YKA3GHBI B 9HEPreTH4eCKOM cepTHdpukare.
Bepcus ID & cpopmaTe .xIm u .pdf xpanuTtes e 6aze
ACHHBIX.

Cuctema TpebyeT 250 EXOAHBIX ACQHHBIX, BCE AGQHHbIE
YyKa2aHbl B 9HEpPreTHYeckom cepTudcpukare.

Cuctema TpebyeT 80 BXOAHBIX AQHHBIX, BCE AQHHbIE
YKO2aHbI B 3HEpPreTHYeckom cepTucpukarte

Cuctema TpebyeT 105 BXOAHBIX ACGHHBIX, BCE AQHHbIE
YKQ3aHbl B 9HEPreTHYecKoM cepTucpukaTe

Cuctema TpebyeT 105 BXOAHBIX ACHHBIX, BCE AQHHbIE
YKQ3aHbl B 9HEPreTHYeckom cepTucpukaTe

“KIT

Karlsruher Institut fiir Technologie

AOATOCPOYHAS CTPATETMS
ADEAEPAABHOIO
NPABUTEABCTBA €PMAHMM MO
PEHOBALIMM OCHOBAHA HA
AQHHbIX BbIOOPOYHOM
NPOBEPKM SHEPTETUHECKMX
CEPTUAOMKATOB, COAEPRXKALLLMX
meHee 200 000 HabopoB
AQHHbIX, B3TbIX B MEPMOA C
2014 no 2018 roa.

210 meHee 1% dboHAO
3AQHUM [EPMAHUMN.

[https://www.bmwk.de/Redaktion/DE/Downloads/Studien/v
orbereitende-untersuchungen-zur-langfristigen-
renovierungsstrategie-
ergaenzung.pdfe__blob=publicationFile&v=6]

Buildings Performance Institute Europe (BPIE),
Energy Performance Certificates across the EU: A
mapping of national approaches, 2014. [Online].

Available: https://www.bpie.eu/wp-
content/uploads/2015/10/Energy-Performance-
Certificates-EPC-across-the-EU.-A-mapping-of-
national-approaches-2014.pdf (accessed: Aug. é
2021).




NMpeaAAaraembie peLueHus
HawUOHAAbHAS 6a3a AQHHbIX 3AQHUM (IT
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e HayyHaa CTAThd: YNPOABAEHUNE BIDPOCAMM YTAEPLOAQ, TOM
13, BbiNyCK 1 - TenAop 1 PpIHCHC

e hitps://www.tandfonline.com/doi/full/10.1080/17583004.20
22.2133015

OcHoBHas paboTa:

¢ lcCcAeAOBAHME (MOAHAY BEPCUI — HO HEMELLKOM)
hitps://zia-deutschland.de/wp-
content/uploads/2021/12/Verantwortung-uebernehmen- COTPYAHUHECTBE C

Gutachten.pdt MHHOBALLMOHHbBIM LLEHTDOM

» MccaeaoBaHME (PACLLMPEHHOE PEIOME—HA HEMELIKOM) | Steinbeis siz energieplus u
hitps://zia-deutschland.de/wp- PepepaLmert HEABUXKMMOCTH
content/uploads/2021/12/Verantwortung-uebernehmen- fepmaHnmn (ZIA).
Extended-Executive-Summary.pdf

NCcCAEeAOBAHME, MPOBEAEHHOE B



https://www.tandfonline.com/doi/full/10.1080/17583004.2022.2133015
https://zia-deutschland.de/wp-content/uploads/2021/12/Verantwortung-uebernehmen-Gutachten.pdf
https://zia-deutschland.de/wp-content/uploads/2021/12/Verantwortung-uebernehmen-Extended-Executive-Summary.pdf
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o CTATUCTMKA CPOHAQ 3AAHMM [€PMAHUU(CATUMA 2-3):

Deutsche Energie-A en’rur}Hrsg.) (dena, 2022) ,,DENA-GEBAUDEREPORT 2023. Zahlen, Daten, Fakten zum Klimaschutz im
Gebdudebestand.” https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2022/dena Gebaeudereport 2023.pdf

IWU (2021): ENOB:dataNWG dataNWG-Projektinfo 8.3: Forschungsdatenbank Nichtwohngebdude. Der Bestand der
Nichtwohngebdude in Deutschland ist vermessen. Darmstadt: Institut Wohnen und Umwelt GmbH.
https://www.datanwg.de/fileadmin/user/iwu/210412 IWU Projektinfo-8.3 BE Strukturdaten final.pdf

o CTATMCTUKA CPOHAQ 3AAHMM EC-28 (cAaama 2-3):

Gevorgian A., Pezzutto S., Zambotti S., Croce S., Filippi Oberegger U., Lollini R., Kranzl L., MUller A., European Building Stock
Analysis, Bolzano, Italy: Eurac Research, 2021, ISBN 978-88-98857-68-5,
https://builthub.eu/fileadmin/user upload/EBSA WEB 2.pdf

Pezzutto, S., Zambotti, S., Croce, S., Zambelli, P. Building stock analysis - Methodology. [Online] 2019.
https://qitlab.com/hotmaps/building-stock.

e MeXAYHAPOAHbIE M HAOLUMOHOAbHbIE MPOLLEAYPbI — BUAEHME [€PMAHUMN (CAQMA 4)

German Property Federation ZIA (2021). Bilanzierungsgrenzen und Key Performance Indicators (KPIs) for Sanierungsfahrpldne.
https://zia-deutschland.de/wp-content/uploads/2021/09/2021-07-23-ZIA-Positionspapier-Bilanzierungsgrenzen-und-Key-

Performance-Indicators-KPIs-fuer-Sanierungsfahrplaene.pdf
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https://www.datanwg.de/fileadmin/user/iwu/210412_IWU_Projektinfo-8.3_BE_Strukturdaten_final.pdf
https://builthub.eu/fileadmin/user_upload/EBSA_WEB_2.pdf
https://gitlab.com/hotmaps/building-stock
https://zia-deutschland.de/wp-content/uploads/2021/09/2021-07-23-ZIA-Positionspapier-Bilanzierungsgrenzen-und-Key-Performance-Indicators-KPIs-fuer-Sanierungsfahrplaene.pdf
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[ToroxeHmne 06 SHEPTroIP A EKTUBHOM
MCMNOAb30OBAHMM 3ACHUIA

YCTAQHOBAMBAET CTOHAQPTHI
SHEProadO P EKTUBHOCTM AA 3AAHMM.

MPABUAC SKCAAYATALMU M OBCAYXKMBAHMS
CUCTEM OTOMAEHMS

TexHuyeckme TPeBOBAHMS K CUCTEMAM
OTOMAEHMS

CTOHAQPThI SHEPTOIF P EKTUBHOCTU AAS
3AQHUM U X KOMMNOHEHTOB

CnocobBCTBYET MCMOAb3OBAHMIO
BO30OHOBAIEMbIX MCTOYHMKOB SHEPTINN AAA
OTOMNAEHUA U OXAQXKAEHUA.

OBbeAUHSIET PA3AMYHBIE SHEPIETUHECKME
HOPMbI AAS BACHMM.

McTOYHNMK:
https://www.energie-
experten.org/energie-
sparen/energieberatu
ng/gebaeudeenergieg
esetz/waermeschutzv

erordnung
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AoM CTpCITeer:i no 3aumtTe KAMMAaTa C npyuMmeHnMbiMmn1 NpaAaBmAadmMm U
BODKHbIMU CTpATErMaMn B FepMaHnmn ¢ X OCHOBHbIMU LLEASMU Mﬂ(IT

TpeOOBAHUIMMU

1. Simplify and adjust regulations

MCTOYHMK CM. MIPUAOXKEHUE A

Taxono

RED Il

32 % RE in FEC by 2030

40 % RE in FEC by 203(}-
Building sector: 49 % RE

in FEC

Green Deal: GHG Emissions -55 % by 2030*

EPBD

PEC targets of the
EU Member States

EED

-32,5 % PEC/

-32,5 % FEC by 20303

-39 % PEC / 2021}
-36 % FEC by 20303

EU Climate Law: -55 % GHG by 2030, Climate neutrality 2050

Renovation Wave: Building sector (polluter pays principle) -60 % GHG by 20302,
-14 % FEC by 20302, aims to double annual renovation rates to 2 % by 2030

ETS & ESR

-43 % GHG (ETS) &

-38 % GHG (ESR) by 2030°

-61% GHG (ETs) & N
GHG (ESR) by 2030°

NECP Germany:

30 % share of renewable energies in FEC, -30 % PEC by 2030%,-55 % GHG by 2030

2020

EEG EFfSTRA 2050 Climate Action Plan 20502228/
- 1
65 % share of renewable | | -30 % PEC by 2030%, -50 % PEC by 2050 526 GHG Y280 |
energies in electricity -40 % PEC by 2030° 22 | Building sector
consumption by 2030 (source principle)
[ -66-67 % GHG by 2030!
100 % share of E 2 E 2 4{#
renewable energies in Roadmap Lo 0l NAPE 2.0 [2019] Climate Action
electricity consumption | | Energy Efficiency 2045 -30 % PEC by 2030* Programme 2030
by 2050 J a
50 % PEC by 2045 | BEHG
LTRS- . ilding sector (poll pays principle)
Germany  -55% PEC,_. by 2030* | nEHS
ESG
ilding sector (poll pays principle) -21-30% FEC / -53 % PEC,_, / -50 % GHG by 2030%,
-36-54 % FEC / -80 % PEC, ., / -82 % GHG by 2050°
N GEG

2018

Governance

Regulation EU

4

NECP

Federal Climate Change Act: -65 % GHG by 2030?, Climate neutrality 2045,
Building sector (source principle) -68 % GHG by 2030*

Renewable Energy

Energy Efficiency

GHG Emissions

Declarations:

RED
EED
ETS

ESR
NECP

LTs

EEG

EffSTRA 2050
NAPE

LTRS-Germany

ESG
BEHG
nEHS
GEG
FEC
PECiq..)

GHG
RE

compared to 1990
compared to 2015
compared to 2007
projected value for 2030
compared to 2008
compared to 2005

Renewable Energy
Directive

Energy Efficiency
Directive

EU Emissions Trading
System

Effort Sharing Regulation
National energy and
climate plans

Long Term Strategies

Renewable Energy
Sources Act

Energy Efficiency
Strategy 2050

National Action Plan on
Energy Efficiency
Long-term renovation
strategy for Germany

Energy Efficiency
Strategy for Buildings
Fuel Emissions Trading
Act

national Emissions
Trading System
Buildings Energy Act

Final Energy
Consumption
Primary Energy
Consumption
(non-renewable)
Greenhouse Gas
Renewable Energy

Karlsruher Institut fiir Technologie
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e 30UHTEPECOBAHHBIM CTOPOHOM HEODXOAMMBI HETKME KPUTEPUM
AAS COTAQCOBOHMA CBOMX AEMCTBUIM. AAS DTOTO CYLLLECTBYIOLLME
HOPMATMBbLI HEOOXOAMMO YMPOCTUTL U MPOUBECTM B COOTBETCTBME

. C OCHOBHbIMM LLEAEBLIMM MOKA3ATEAIMM MO BbIOPOCAM [T,
. Simplify and adjust regulations
 OOLLUME HALUMOHAABHbIE LLEAEBbBIE MOKA3ATEAM BLIODOOCOB

NOPHUKOBbIX TA30B AOAXHbI OblTb MEPEHECEHDI B CEKTOP 3ACHWM, O
3aTEM MPUMEHSITLCS U AAS OTAEAbHBIX 3ACHMMA.,

e [leAeBble MOKA3aTEAU BbIODPOCOB NMAPHMKOBBIX TA30B AOAXKHbI ObITb
COFAQCOBQOHbI B COOTBETCTBMM C MPOUHLIMIMOM (3ATPAZHUTEAD
NAQTUT) C TOYKM 3PEHMS BbIDPOCOB HAO KOHKPETHbBIX KBAAPATHbIX
METPAX (MOAE3HAR MAOLLLOAb COTAQCHO 30KOHY OO 3Hepretmke
3AQHUM) U YYUTBIBATb MMEIOLLIMMCH BDIOAXET (CM. 2-10
PEKOMEHAALMIO K AEMCTBUIO).

MNCTOYHMK CM. MIPUAOXKEHUE A




1IPASKTOPUUN BbIOPOCOB NAPHUKOBLIX rA30B B | epMaHUN B
COOTBETCTBUMU C LeAIMU NTAPUXKCKOro COrAdaLLeHUs (cnpasowanﬂ(l"‘

MHcpopMaLUs No BloAXKeTY)
A==
budgets

Pacyet ¢ 2020 roaa Ha ocHose IPCC SR151

[AODAAbHbLIM BroAXET BbIbpocoB CO2 ¢ 2018 roaa B [T 800 - 800 580 -
MakCHMAAbHbIM OoaAXeET Bbibpocos CO2 ¢ 2020 roaa B [T 6.7 4.2 - 47.0 31.6 -

Pacyet ¢ 2022 roaa Ha ocHoBe IPCC AR6
—,ﬁ [ |

[[AODOAABHbIM OtoAXKeT BbiIbpocoB CO2 ¢ 2018 roaa B [T 775 =500 _ 400 /75 500 400
6.1 3.1 20 395 231 17.1

MakCHMAAbHbIM BoaXeT Bbibpocos CO2 ¢ 2020 roaa B [T
MCTOYHMK

OnpepgeneHve pacnpeaenenns no Aorne MMpoBOro HaceneHusa B 6a3oBoM ro 2016): T1.e. ana N'epmanunmn 1,1%, ana EC-
bea P PeA A P Ay ( ) A P 170, A https://www.umwelirat.de/SharedDocs/Downloads/DE/04
Stellungnahmen/2020 2024/2022 06 _fragen_und_antworte

n_zum_co2 budget.

27 5,9%
P """ DESA 2019;l'epmanus, cm Federal Statistical Office 2022; EC-27, cm Eurostat 2022)



https://www.ipcc.ch/sr15/
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf
https://population.un.org/wpp/Download/Standard/Population/
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/liste-gebietstand.html
https://ec.europa.eu/eurostat/databrowser/view/tps00001/default/table?lang=en
https://www.umweltrat.de/SharedDocs/Downloads/DE/04_Stellungnahmen/2020_2024/2022_06_fragen_und_antworten_zum_co2_budget.pdf?__blob=publicationFile&v=13
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3Ha4enHms 2020
(1,68 mapa T CO2 * 1000 kr/T1) /
6,9 MAD A M2) =
(1.68 billion t e, * 1000 I)g/t) / (6.9 billion m?) = 243 kg CO, / m? MMEHHO CTOABKO
cpeAHee 3AdHMNE
' 1
CO, budget for building 3.9 billion m? floor this is how much an average ()KI/I/\OG é HG)KI/I/\OG)
sector from 2020 space in residential building (residential and non- MOXET Bb|6pOCb|BOTb
according tc: p(olluter-f buzildingfs + 3.1 billion residential) is allowed to emit in its B CITN\OCCbepy 30
pays principle (40% o m? net floor space in lif le f 2020 d - -
T THG emissions) non-residential HR SRS onwaras CBOU KN3HEHHbIM
: buildings) LLMKA, HOYNHAA C
30 . ‘ 2020 roaa.
A-M
broaxeTr CO2 AAS 7 MARA-RAL
- >KMAOU Sl Hanpumep 220
CEeKTOopPaA 3AAHNM C 220 kg CO, / m? floor space residential Kr CO2/M?2
2020 ﬂAOUiOAl’ﬁGﬂ'kg CO, / m? net floor space non-residential M
roAd rno -
2. Introduce GHG emissions 3,] MAPA M2 MAOLWLLAAMN 265
budgets anHLLM I'IY - C02 2
NOAE3HOM ' Kr /M
(BANPA3HNTEAD -
NMAOLLLOAMuBL be split in such a way that total budget of 1.68 billion HMCTOM
nAQTmm (40% : =
HE>XMABIX t CO2 is complied with. MAOLLOAM
Bbl6pOCOB If possible, non-residential buildings must be further

3AQH l/IFIX) subdivided according to different building clusters

NAPHUKOBLIX FTA308B)

MCTOYHMK CM. IPUAOXKEHME A

HeobX0AMMO PA3ZAEAUTD TOKMM OBPA30M, YTOOBI YAOXKMTHCA B ¢
BroaxeT B 1,68 MADA T CO2.

Mo BO3MOXXHOCTU HEXXMABIE 3AQHUT HEODBXOAMMO AOTMOAHUTEADI
MOAPO3AEAUTD MO PA3AMYHBIM TRYMMAM 3ACQHUIA.




CokpaLlleHue BbIOpOoCOB NAPHUKOBLIX FA30B B 3ABUCUMOCTHU OT

NOA€3HOU NAOLLLOAU AAS HOBbIX 3ACHUN C PA3AUYHBIM YPOBHEM ﬂ(l'l'
3HepronoTpebAeHus

A multi-family house (residential building), office (non-residential) 2021
six floors, 2,140 m’ XUAbIE  residential
&0 heat generation: heat pump (JAZ3.5) 3AQHMS 2045
— L ventilation: exhaust system (residential), central ventilation with heat recovery (non-residential)
: taken from electricity grid: 2021 with 400 gC02/kWh HeXMAbrﬂg]-residential 2z}
5. 2045 with 100 gC0/kWh S3AQHKMG 7 T e 2045
% 50
2 “ MHOTOKBAPTUPHb oW AOM), odouc (HeXHUAOH)
= wecTb 3TaXen, 2140 m2
% Bbipa6oTka TenAd: TenaoBoi Hacoc (JAZ 3,5)
o BEHTUAALMSA: BbITAXHAA CUCTEMA (XKMAOM), LLEHTPAAbHAS BEHTUASALLUA C
Z, 40 4 pekynepauuen Tenaa (HEXHAOMN)
(s} u3 anekTpoceTu: 2021 r. c 400 rCO2/kB14
3 2045 r. ¢ 100 rCO2/kBT4
3. Do not enforce stricter £
requirements on building 8 30
envelopes 2
]
3 20
o | e—————————————
He yxecTouaTb s | ————
5 T ——
QN e e
TpeboBAHMSA K TS
OTPAXAQIOLLMM |
KOHCTPYKLLUAM 0
GEG Ref GEG GEG/EH 55 EH 40
new construction until 2015) (new construction until 2022)  (new construction since 2023)
Cnpoc Ha B-25% 20 A" e
nepsuyHydlll- 45 % IN- 20% (GEG) / - 30% (EHSS)- P
Tenna npu
3HEPIVIO .- 0 % - 45 ¥
NCTOYHMK CM. MPUAOXKEHME A e - nepenade




BbiIGpOCHI NAPHMKOBLIX FA30B B CEKTOPE 3ACHUMU
CTPOUTEABCTBO HOBbIX 3AQHUU 1 (CEPbIE) BbIOPOCH! B 2030%@

3. Do not enforce stricter
requirements on building
envelopes

MCTOYHMK CM. MIPUAOXKEHME A

GHG emissions (mio. t/a)

A

60 -

40 -

20

-20 4

40 4

-60 -

-51

Savings target 2030

GHG enmissions (Mio.

T

BWGHG Emissions Operation

GHG emissions Construction/Manufacturing

+45 HoBoe cTpouTeAbLCTBO
He umeeT OTHOLUEeHUsa K
AOCTUXKEHMUIO LLeAe No
COKpPOALLLEHMUIO,

GEG >> EH 40

MakKcC. - 1,5 MAH. T
CO2/roa

GEG - 3akoH 06

GHG savings
+4,0 +3,5 +2,5
GEG EH/EG 55 EH/EG 40

Mean value Mean value Mean value

Operation residential / non-residential buildings until 2030,
50% Gas condensing boiler + 50% heat pump

Emissions 2020
m Emissions 2030

-56%

Energy Buildings  Transport Industry  Agriculture =~ Waste

SHEepPreTmke 3AaHUM
EH — ctaHAQPT B
obAaacTtun
SHEProd3dO A EKTUBHbIX
3AQHMM

additional. Grey emissions
Average value until 2030

HoBOE CTPOMTEALCTBO +
PEHOBALMI E€XXETOAHO
0K.40-50 MAH. T
CO2/roaB
MPOMBbILLUAEHHOCTH +
JHepretmke
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* AMeHHO AeKapOoHM3auMs, a He y)XKecTo4YeHune

a TPpebOBAHUU K TENAOU3OAALLUN, CTOHET PELLIAIOLLMM
JOAKTOPOM B AOCTMXKEHMM LLEAEU MO 3ALLUMTE KAMMATA.
casrementson b e OrPAXKAQIOLLIME KOHCTRYKLLMM 3AQHUS BYAYT MMETH
envelopes

MEHbLLIEE BAMAHME M3-3A CHMXKEHMI KODJOPUMLIMEHTOB
BbIOPOCOB MAPHMKOBbLIX TA30B.

e OTO TAKXKE OTHOCUTCH K TEMAOCHAOXEHUIO
NOCPEACTBOM LLEHTPAAMIOBAHHOTO TEMAOCHAOXEHMY,

KOO AOULIMEHT BbIOPOCOB NAPHUKOBbLIX TA30B KOTOPOTO
TAKXXE CO BPEMEHEM CHMXKAETCH.

MCTOYHMK CM. MIPUAOXKEHME A




BbiGpOCbl MAPHUKOBBIX FA30B B XXM3HEHHOM LLUKAE - IT
MHOroKBApPTUPHbIK AOM MO NPUHLLUMY (3ATPAIHUTEAD mmﬁg(

A multi-family house, three floors, 930 m2xss | KW 55 without PV

_ household electricity demand: 22kWh/(m2nes+a) W KW 55 with PV | 65kWp .

2 KfW 55 with PV | wood construction

£ 1500 battery: TkWh/kW

§ heat generation: heat pump ’

= 5 !

g 1250 - S

i [

& a .

g = |

2 1000 J KfW 55 without PV 2.
4. Focus on renovation = S :

.

3 "' KAW 55 with PV | 65kWp

e |ig

a ' e

S i B

o 5004+ €

3 ! S

B ot ¥ w

g i

g‘ 50 {3 S KfW 55 with PV | wood construction

R "

0 -J
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O6Gecne4ybTe LUMPOKOE UCMOAL3OBAOHUE AOPOXHbIX KAPT XAT
PEeHOBALMU —IN\I1

5. Bring renovation roadmaps
into broad application

e« Ha ceroaHaLLIHWMMN A€Hb B [€PMAHMM HE CYLLLECTBYET €AMHbIX 3AKOHOAOTEAbHbIX
TPEOOBAHMM K COCTABAEHUIO AOPOXHbIX KAPT PEHOBALLMM.

e 4YTOObI MMETb BO3MOXXHOCTb CPUBHUBATH AOPOXXHbIE KAPTbI PEHOBALLMM B
OYAYLLLEM, HEODXOAMMA HETKAS CTRYKTYPA U OMPEAEAEHME NMPEAEAT OLLEHKU U
KAKOYEBBIX MOKA3ATEAEN DFOADEKTMBHOCTM AAA XKMAIX M HEXXMABIX 3AQHUMN.

e HeoBXOAMMA OPUMEHTALMI HO OCTABLUMMCS BroAXeET BbIOpocoB [ (CM.
PEKOMEHAALLMIO MO AENCTBUIO 2).

MCTOYHMK CM. IPUAOXKEHME A




[peaAraraemoe pelieHue ﬂ(IT
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NapameTp LLeAeBOe 3Ha4YeHue rpaHuua 6aaaHca 3TAAOHHAS 30HA
parameter target value 5 balance boundary reference area «MoAe3HAs MAOLLLOL
XHAble <74-104 kBT4/(MA) (no GEG naoLaab
1. Hexuable <104-139 kBT4/(M2%*roa) KoTopad
OTAMAMBAETCH AU
OXAQKAQETCA):

residential <74-104 kWh/(m?*a) "Usable space” (according to GEG)
non-residential <104-139 kWh/(m?*a) TOABKO 3KCMAyaTALIMA that is heated or cooled:

6e3 AOAU MOAb3OBATEAS , S
- “Net floor space” according to DINV 18599 3AQHUAN COTAQCHO
C 3€AEHbBIM SAEKTPUHECTBOM U for non-residential buildings (net room DIN V 18599 AA9

ra3om ding to DIN 277-1 ~
area according to DIN 277-1) HEXKMUABIX 3AQHMI

KOHe4Hoe final energy
noTpebAeHue consumption
dHeprum

«{(HMCTOS MAOLLLOAD

XHAble <40 kBT4/(M2%*roa)
HeXMUAble <52 kBT4/(M2%roa)

5. Bring renovation roadm nepsnu4yHas ) g - "Useful building space” according to DINV
ir:tg broad al IicZ:i(:)n - 3Heprus- primary energy- without With green 18599 for residential buildings (does not (ymcTas naoLLLaAb
pp (non-renewable) user share® electricity correspond to floor space according to NMoMeLLLEHMS
(HeBO306GHOBA and gas* DIN277) cootsetctsyeT DIN
aemas) 277.1) - «MoAesHas
2 oy 52 eg/maxalt floor space according to Inter MAOLLAAD 3AQHN
BbiGpochl ____<X krC07-3Ks/(m"q) i pl ; g Wl COrAQCHO DIN V
} - ) national property measuremen 18599 AAS KMABIX
NAPHUKOBbIX greenhouse gas <10 kg(02-eq/(m?*a)! operation + with standards (IPMS) 3ACHUIA (He
rasos emissions construction2 Jl§f  user share’ COOTBETCTBYET

MOAE3HOM MAOLLLOA

GFS - gross floor space

<X kg(02-eq/(m?*a)!

IKCMAYQATALUS + CTPOUTEALCTBO coraacHo DIN 277)
—— C AOAEV MOAb3OBATEAS
6e3 38A€HOTr0 IAEKTP.|M ra3 MAOLLLOAb COTAQCH
MeXxAyHAPOAHbBIM
CTAHAQPTOM
S ~ ! M3IMEPEHMA
lg ml:::i ::::\:E:i —P suggested decisionpath = =~ - perspective alternative path 'aszBSV;XMMOCTM

if necessary, graded according to asset classes |2 only newly installed components are considered | *energy or emission of user appliances | “according to ZIA position paper |  reference space = “usable space” (from enerqy efficient

MCTOYHUK CM. NDUAOXKEHME A building) | *Target values for the current changes to the requirements of the First Act to Amend the Federal (limate Protection Act still need to be legally transferred to the building sector in the initiator principle after the finalization ~re e/




KAMMaTHYECKN HEUTPAABHASA PEHOBALLUSA & (IT
Oo6Lwume roooBblie PpacxoAbl HO MHOTOKBAPTUPHBbIE AOMO

Karlsruher Institut fiir Technologie

A M total annual cost energy cost

M maintenance repair cost M capital cost
u 20,000 -
16,000
6. Decarbonise heating .
S
‘é 12,000
S
g
= 8,000 -
4,000 4
0
-4,000
MCTOYHUK CM. IPUAOXKEHME A variant 2 oy

heat pump district he
PV 26.8 kWp PV 58.0k!
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e [lepexoa HO SAEKTPMYECKME TEHEPATOPDI (DAEKTPUYECKME
TEMAOBbIE HOCOCHI)

u « PaclumpeHnme pamoHHbIX MAM MECTHbIX TEMAOBbIX CETEM

e [1OBbILLIEHHOE BHMMAHME K PAMOHHbIM MOAXOAQM K MEPAM MO

PEKOHCTPYKUMM N SHEPTOCHADXKEHMIO

 ICMNOAb30OBAOHME AELLEHTPAAM3OBAHHOIO TEMAOBOTO MOTEHLMAAQ,
HAMPMMEP. U3 MOKOAEHMST H2

e ICNOAb30OBAHME M3AULLIKOB SAEKTPOIHEPTUM M3 BOZOOHOBASIEMbIX
MCTOYHMKOB (MPeoBpPA30BAHME DAEKTPOIHEPTUM B TEMAO,
o0ObeAMHEHME CEKTOPOB)

MCTOYHMK CM. IPUAOXKEHME A




TpaekTopumn BbIOPOCOB NapHUKOBLIX ra3oB B l[epmaHun B (IT
COOTBETCTBUM C uensamu lNapunxkckoro cornailueHus (cxemamwo)ﬂ

Karlsruher Institut fiir Technologie

2. Introduce GHG emissions
budgets

M Paris Agreement (global warming 1,5°) from 2020 with linear reduction for building sector in Germany
===« greenhouse gas emission quideline (-55% reduction to 2030): Paris Agreement not achieved
greenhouse gas emission guideline (Paris Agreement achieved)
==== greenhouse gas emission guideline - climate neutrality 2045 (Paris Agreement achieved)

7

7. Fund fast-acting measures

ons (mio. t COy/a)

variant 3

greenhouse gas emissic

budget building sector germany
42bnt*40%=168bnt

2020 2030 2032 2040 2045

MCTOYHMK CM. IPUAOXKEHME A
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7. Fund fast-acting measures

MCTOYHMK CM. IPUAOXKEHME A

Karlsruher Institut fiir Technologie

COoCpPEeAOTOUYMTLCS HO MEPAX, KOTOPbIE MOXHO ObICTPO PEAAM3IOBATD:
ONTUMM3ALLMSA DKCMAYATALMM 3AAHMM U COAIPU3ALMS KPbILLI, YCTAHOBKA
TEMAOBbLIX HOCOCOB

YCTAHOBMTb AOATOCPOYHYIO KOMMEHCALMIO 30 COAHEYHYIO DHEPTUIO
YCTPAHUTb HOPMATUBHbIE MPENATCTBUA AAT COAAPUMIALLNM 3AQHMM

YCTOHOBAEHHAA MOLLIHOCTb CDOTOIAEKTPMYECKUX CUCTEM B [€PMAHUM
AOAXKHQA €XXETOAHO YBEAMYMBATLCH NPUMMEPHO HA 100% ¢ 12,7 A0 25 BT 3A.
BOHQeﬁFVIVI (aAekTpO3HEPTITMNA) B Nnepuoa € 2020 no 2045 roa [Fraunhofer ISE

B FrepmanHmm B LeAoM A0 2021 road ObIAO YCTAHOBAEHO OKOAO 59 BT
JOOTODAEKTPUYECKMX CUCTEM (MPUDAMIMTEABHO 2/3 HA KPbILLAX 1 1/3 HAO
OTKPbITbIX NPOCTPAHCTBAX; German Environment Agency 2021) [German
Solar Association (BSW) 2022, Fraunhofer ISE from T2™ of August .

| [OCKOABKY TOABKO B 2021 rOAY ObIAO YCTOHOBAEHO OKOAO 0,3 | BBA (OKOAO
240 000 aAekTpocTaHumm) [German Solar Association (BSW) 2022], AA4
AOCTMXEHMSI DIOAXKETHOU LLEAU TPEDYETCH KOK MMHUMYM EXETOAHOE
TPEXKPATHOE YBEAMYEHUNE KOAMYECTBA YCTAHOBOK HA KPbILLAX M OTKPbITbIX
MNPOCTPAHCTBAX.



https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/Fraunhofer-ISE-Studie-Wege-zu-einem-klimaneutralen-Energiesystem-Update-Klimaneutralitaet-2045.pdf
https://www.umweltbundesamt.de/themen/klima-energie/erneuerbare-energien/photovoltaik
https://www.solarwirtschaft.de/datawall/uploads/2022/01/bsw_pm_jahresbilanz_2022.pdf
http://www.pv-fakten.de/
https://www.solarwirtschaft.de/datawall/uploads/2022/01/bsw_pm_jahresbilanz_2022.pdf

PUHAHCUPOBAHUE B [epMAHUU Q(IT

8. Offer a special bonus for
emission reductions actually
achieved

Karlsruher Institut fiir Technologie

o CyLLECTBYIOLLMM TPAHT POHAQ 2P EKTMBHBIX 3A0HMIM (BEG) B TepMaHUmM
BLIAEASETCS MCXOAS M3 TEOPETUHECKOTO LLEAEBOTO YOOBHS
SHEPTOIAPPEKTUBHOCTU AOMT, KOTOPbIM OLLEHMBAETCA HO OCHOBE
NPEABAPUTEABHO PACCYUTAHHOM MOTPEDOHOCTU B MEPBMYHOM DHEPTUM U
NOTEPL TEMAQ MNPU NEPEACYE B NPOLLECCE IKCMAYATALMM.

e« OAHOKO, MEXAY TEOPETUHECKM PACCYUTAHHBIMM U MPAKTUHECKM
M3MEPEHHBIMM 3HAYEHMAMM MOTYT ObITb CYLLLECTBEHHbIE PA3AMYMS.

e PeaAbHQOS SKOHOMMA UAM COKPALLLEHME BIDPOCOB MAPHMKOBbLIX FO30B B
PE3YALTATE IKCMAYATALMM 3AAHMS HE YYMUTBIBAKOTCS B PAMKOX HALLMOHOABHOM
CUCTEMbI POUHAHCHPOBAHMS.

e OTO TAKXKE KACAETCHA CTPOMUTEABCTBA 3AAHUM M COOTBETCTBYIOLLLEMN AOAE
«Cepbixy» BbIOPOCOB. (C 2022 roAd TAOKXKE HEODXOAMM CEPTUCOUKAT
YCTOMYMBOCTH)

MCTOYHMK CM. MIPUAOXKEHME A




lMpeAAdaraemsblie peLueHus

funding (€)

4. Focus on renovation

“KIT

Karlsruher Institut fiir Technologie

8. Offer a special bonus for

emission reductions actually

BEG funding (new construction)

funding (€)

PuHaAHCHpPOBAHME BEG
(HOBOE CTPOUTEALCTBO)

‘noAHoe
omHaHeHpoBaHue

for new construction
HOBOrIo

CTPOUTEABCTBA
MCTOYHMK CM. MIPUAOXKEHME A

achieved

BEG funding (renovation)

Mgg&?i@rﬁw 0, SCRpHIEN L CO2(®)
SPKTUBHOCTIGLGELE: Co2 "SRy e sachua

(A)

entire funding
for renovation

efficiency house CO, (A) CO, (B)
level grey emissions building operation



AOCTUXEHME NPO3PAYHOCTU NyTem LUdPOBU3ALLUM A7

Karlsruher Institut fiir Technologie

e EBpOMenckas AMpeKTMBA Mo aHeproadodoektmpHoct (EED)
NPEANOAQrAEeT CUCTEMbI AMCTAOHLMOHHOIO M3MEPEHMUS
(MHTEAAEKTYQABHbIE CHETYMKM) TEMAOCHADXEHMS 3AQHMM.

Vetransparencyby e 47O KOCQETCA CYETYMKOB SAEKTPOIHEPTNM, HEMELLKMM 3OKOH OO

dialsationusing th Smar SKCMAYATALMM TOYEK y4eTa (MsbG) 3aeCb NoAAEPXMBAET
00430TEABCTBO MEPEMTU HA LIMADPOBbIE CHETYMKM (COTAACHO
MsbG: «cHEeTYIMKM, KOTOPbBIE OTPAXKAIOT JOAKTMYECKOE
NOTPEDAEHUNE DAEKTPOIHEPIUMN M DAKTUYECKMM NMEPUOA
MCMNOAB3OBAHUA M MOTYT ObITb MHTETPUMPOBAHbI B
KOMMYHMKALUMOHHYIO CUCTEMY NMOCPEACTBOM MHTEAAEKTYOAbHbIX

CYETYMKOB).

e OAHQOKO: ECAM 3TU AQHHbIE HE BYAYT NPEAOCTABAEHD
NOAb3OBATEAID 3AQHUA B ONEPATUBHOM MOPIAKE, MOAL3OBATEAU HE
OYAYT 3HATbL OO ITOM.

MCTOYHMK CM. MIPUAOXKEHME A
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11. Set up a transparent national
database of buildings

MCTOYHMK CM. MIPUAOXKEHME A

Karlsruher Institut fiir Technologie

CO3A0HME TAOKOM KOMMAEKCHOM HALMOHOABHOM OQA3bl AOHHbIX
3AQHMM MO3BOAUT 3AMHTEPECOBAHHbBIM CTOPOHOM HE TOABKO
AOCTOBEPHO OLLEHUTb CYLLLECTBYIOLLMM JOOHA 3AAHUM, HO U
OTCAEXMBATb ADAEKT OT MPUHATLIX MEP MO 3ALLUNTE KAMMATA B
CEeKTope.

CneunaAbHO PA3PADOTAHHBLIE AOPOXHbIE KAPTbI PEHOBALLUM
MOTYT ObITb UHTETPUPOBAHbLI B ©A3Y AQHHbIX, YTO MO3BOAUT CO3AATH
NPO3PAYHOE MNPEACTABAEHME OO OXKMATEMOM PA3BUTUMA
BbIOOCOB MAPHMKOBbLIX TO30B B CEKTOPE.

B OyAyLLLEM B 3Ty OA3Y BO3MOXHO BKAIOYMTb CTPOUTEAbHbIE
MOTEPUAAbI B KOY4ECTBE HOAEXKHOTO MCTOYHMKA ACHHbBIX AAS
«rOPOACKOM AOODBLIHMY,

30 AECATUAETUS B 3AAHMAX HOKAMAMBAKOTCS OMPOMHbIE 3AMACHI
MOTEPUTAAOB, KOTOPbIE ODATACIOT OFPOMHBIM MOTEHLLUAAOM U
MOTYT MCMOAb3OBATbCS B KOHYECTBE DYAYLLETO MCTOYHUKA
BTOPUYHOTO ChIPbS.



AMHOMMKA LLEH HO
BbIOpochl CO2 3a
TOHHY B [€EPMAHUU
1O AQHHbIM NEHS

MCTOYHMK CM. IPUAOXKEHME A

MCO2 emission costs
M Scenario

275

Preisentwicklung C02-Emissionen (€/t)

30

‘| B

2022

after 2026, the price path wil end, palicy scenarios IX"

2035 2040



HaunoHaAbHOs cuctema ToproesAm Bbibpocamu(nEHS)

Bo3aencieme Ha
XUTEAEU

MCTOYHMK CM. IPUAOXKEHME A

Mehrkosten (monatlich €/m?* wn)

24

20

16

1.2 1

08

04

n =110 Wohngebdude

Gas, 98 Stk. Anteil an Stichprobe 89% Durchschnittsverbrauch 174,93 (kWh/m?2a)
01, 12 Stk. Anteil an Stichprobe 11% Durchschnittsverbrauch 167,64 (kWh/m2a)
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