SECCA =

ddddddddd
Sustainable Energy Connectivity in Central Asia |  the European Union

The European Union — Kyrgyzstan: Sustainable Energy Days 2024
Workshop "Green buildings: frends and innovations in sustainable development”
Bishkek, 22 October 2024

The contribution of the German building sector to achieve the 1.5 °C target

Tobias Kropp,
International consultant, Karlsruhe Institute of Technology, Germany

FSR

@ Stantec ‘ intec




Contact details

Univ.-Prof. Dr.-Ing. Kunibert Lennerts
Tobias Kropp, M.Sc.

Tel.: +49 721 608-48223

E-Mail: kunibert.lenneris@kit.edu
tobias.kropp@kit.edu

Institute of Technology and Management
In Construction (TMB)

Professorship Facility Management
Karlsruhe Institute of Technology (KIT)
Building 50.31

Gotthard-Franz-Str. 3,

/6131 Karlsruhe, Germany
https://www.tmb kit.edu/english/index.php

Funded by
the European Union

SKIT

Kadirube fmataute nf Technalagy

Sustainatie Energy Connectivity in Cantral Asa


tel:+4972160848223
mailto:kunibert.lennerts@kit.edu
mailto:tobias.kropp@kit.edu
https://www.tmb.kit.edu/english/index.php

Contact details A\‘(IT

Funded by
the European Union

Kadirube fmataute nf Technalagy

/

Technology and Management in
Construction

Institute of Technology and
Management

In Construction (TMB)
Karlsruhe Institute of
Technology (KIT)
Professorship Facility

Management o . !

T Deconstruction and
Buildi Nng 50.31 { Construction Management \\ D'Izﬂg‘ogggg';z'zng Cogf:;mglszﬁgu&% cc)lfe E ]
Gotthard-Franz-Str. 3, ! | Buidings

/6131 Karlsruhe, Germany
https://www.tmb .kit.edu/engli
sh/index.php

23ECCA


https://www.tmb.kit.edu/english/index.php

Building Stock EU and Germany ﬂ(".

Kaslisube Instatute of Technalagy

Number of buildings (Total of 130.9m) Germany
10%

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

Number of buildings (Total of 21.4m)

2.0m
19.4m
Source: see Appendix B mresidential ®non-residential residential non-residential
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Building Stock EU and Germany

https://commons.wikimedia.org/wiki/Fil

e:EU28-2013 European_Union_map.svg

Source: see Appendix B
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m?2 useful floor area (total of 25b m?)

25%

mresidential m non-residential
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Germany

m?2 useful floor area (total of 7.1b m?)

3.1b
4.0b

residential non-residential
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International and national procedures - ﬂ(“'
German perspective*

*simplified
INTERNATIONAL b Germany ilustration,
oy not
- complete
European Green Deal
. Climate Action Plan 2050 /
Long Term Strategies Klimaschutzplan 2050

National energy and climate plans (NECPs) |

Integrated National Energy and

Climate Plan (NECP Germany) /

Integrierter nationaler Energie-
und Klimaplan

Energy performance of Buildings
directive (EPBD)

Comission action plan on Financing Buildings Energy Act /
sustainable growth Gebaudeenergiegesetz (GEG)

Federal Climate Change Act /

EU ClimateL
imate Law Bundesklimaschutzgesetz

Source: see Appendix B
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GHG emissions reduction goals according to the Federal *‘(“‘

German Climate Change Act (KSG Version 2021)
A Emissions in 2020
300 - B Emissions target in 2030 “C”mo-l-e
neutral by
250 A 2045"
E i Amendment
F in 2024
§ 150 1 aggregates
g sector
£ 100 4 emissions but
© keeps
- monitoring
= each sector
56% transparently
0

Energy | Building Transport Industry Agriculture, Waste

Source: see Appendix A
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lllustration of emissions assessment framework under ﬁ(“‘
source and polluter pays principle for the building sector =

source principle pollutor pays principle
Where is
the S : B T FIRTEN NSRSy e e ~
chimney district heating district heating |
located? electricity | electricity
building construction (grey emissions) | building construction (grey emissions) |
——————————— oil and gas: direct emissions |
" S . 3 - |
oil and gas: direct emissions | balance |
' boundary |
| I | |
| I I |
| I I I
| I | I
| I | |
| I | |
| I | I
| I | I
I I | |
| I | |
I I | |
\ ) \ |

Source: see Appendix A
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GHG emissions in the building sector differentiated according to S
IT

the source principle and the polluter pays principle and their
share in total national GHG emissions in 2020

Total GHG emissions in
Germany (2020): 739
mio. t

GHG emissions building
sector according
polluter pays principle:
296 mio. t

*This share of 40%
explicitly does not
include the electrical
user-specific
applications in non-
residential buildings
which go beyond
heating, ventilation,
cooling and lighting.

Source: see Appendix A
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share of the building sector in Germany in total national greenhouse gas emissions (%)

40 -

30 4

20

10 -

polluter pays
principle

122 mio. t

source principle

16 %
120 mio. t

Kaslisube Instatute of Technalagy

W on-site emissions (oil/gas boiler)
W electricity district heating
grey emissions (material, construction)

Data from:
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
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GHG emissions in the building sector differentiated according to
the source principle and the polluter pays principle and their
share in total national GHG emissions in 2020

Grey emissions [Mio. t CO,-
eq]

Total GHG emissions in
Germany (2020): 739
mio. t

GHG emissions building
sector according
polluter pays principle:
296 mio. t

*This share of 40%
explicitly does not
include the electrical
user-specific
applications in non-
residential buildings
which go beyond
heating, ventilation,
cooling and lighting.

Source: see Appendix A
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share of the building sector in Germany in total national greenhouse gas emissions (%)

40

30 4

20

10 -

another 29 mio t.
A grey emissions abroad

16 %
120 mio. t

SKIT

Kaslisube Instatute of Technalagy

Energy 14
Buildings 0
Transport 3
Industry 34
Agriculture

Ofthers 3

S— :
Where is

the
chimney
located?

Energy sector

Where is
the
chimney
located?

Where is
the
chimney
locatede

Data from:
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

23ECCA



GHG emissions in the building sector differentiated according
to the source principle and the polluter pays principle and
their share in total national GHG emissions in 2020

Share within Grey Emissions

m Direct emissions on site
= Production of cement, lime and adhesives

= Production of plastic products

m Production of metal products

= Production of electrical machines and devices
Power production with coal

m Petroleum Refineries

m Recycling of ash in clinker

= Production of wood and wood products

= Mining of sand and clay
» m Steam and hot water supply

= Other supply chain

=

=

©
0“

Funded by
the European Union

Data from:

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

online/2020/bbs
r-online-17-
2020-
dl.pdf2__blob=
publicationFile
&v=3
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Building sector transformation recommendations for ﬂ("‘
action sorted by their main addressed subjects

3. Do not enforce stricter
requirements on building Basic Framework
envelopes

2. Introduce GHG emissions

1. Simplify and adjust regulations s

5. Bring renovation roadmaps

Renovation Strate,
into broad application &Y

4. Focus on renovation

6. Decarbonise heating Linking sectors

8. Offer a special bonus for
7. Fund fast-acting measures emission reductions actually Funding
achieved

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

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

11. Set up a transparent national

Tt e i Digital Transformation

Source: see Appendix A
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GHG emissions paths to comply with Paris climate ﬂ("‘
protection targets in Germany (schematic)

2. Introduce GHG emissions

budgets

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

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

-
“ae It
-~
~- e e
Sao 2 -,
-

e

- 2 . - -
variant 1 SSeal_ Variant2 g variant 3 variant 1 Seao Variant 2
- -

budget building sector germany
4.200 mio.t * 0,4 = 1.680 mio. t

budget building sector germany

4.200 mio.t* 0,4 = 1.680 mio. t

Y

2020 2030 2032 2040 2045 2020 2030 2032 2040 2045

Source: see Appendix A

sty >SECC

L the European Union
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Grey GHG emissions in the building sector in 2020, ﬂ(“'
comparison of new buildings and renovation

M residential M W non-residential + source principle
L sttt L
90 90
75 - - 75
new construction renovation
44 mio. t 02/a 10 mio. t C02/a
60 60

area (mio. m#/a)

4. Focus on renovation

45 - \ 45

greenhouse gas emissions (mio. t/a)

30 | - - 30

\\ \\

\

. \\\\
15 - mio. m%a W 15
N4
3
new construction renovation
»grey” greenhouse gas emissions 800 kgC02/m? »grey” greenhouse gas emissions 200 kgC0./m?

Source: see Appendix A
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Development of annual investment volume for energy-efficient

buildings (systemic measures) for renovated, new buildings ﬂ(l.l:
and individual measures in renovation

A M renovation: individual measures (credit-+grant)
renovation: system measures (credit-+grant)
30.000 A B new construction (credit, grant since 2021)
7%
25.000 4
13%
)
S
% 20.000
4. Focus on renovation E
-
=4
qi; 15.000 -
g
16 % 15%
10.000 A
5.000 4
0

2018 2019 2020
Source: see Appendix A
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Take shortage of skilled workers and resources into
account - employees and construction volume

9. Take the shortage of skilled

. Renovation rate 2%
workers and resources into

SKIT

e frstatute nf Technelagy

Renovation rate 4%

account

Additional 310,000
employees and
€62 billion

Additional 930,000
employees and €186
billion

Status Quo: Renovation rate 1% &

e = | =T =0
= = | = =.
=e = | = =jo
= =S | =T =
= = | = =

310,000 | d w w w w w
p employees an - ] e e S
| €62 billon TTT7T0
Source: see Appendix A

JOES Funded by
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Solution Proposal A\‘(IT

B Cost-effective GHG measures for emissions optimisation, with low
costs per avoided metric tonne GHG emission, such as optimising
operations and decarbonising the energy supply must be
promoted and implemented.

pramerrremy @ Urban mining or the cradle-to-cradle principle can help to put

workers and resources into

account durable building materials back intfo the circular economy.
® Towards personnel resources:
® Vocational training and further education initiatives
® Qualified immigration

® Creation and use of innovative construction methods (such as serial
renovation)

® |Increase in building technology efficiency through standardisation
and system solutions.

Source: o6 Appendi A ® Development of additional resources

R e by SECCA
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Transparency
through
digitalisation of
operational data

District heating

[ q
S
| -

Source: see Appendix A l \U&J

W\
Funded by - S C C
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Smart Readiness Indicator A\‘(“-

Eaddiruke fmattote nf Technelagy

An Overwiev Implementatione

Asingle score classifies
the smart readiness
of the building

Green Deal

% ﬁ_ Key Functionalities

Maintenance and efficiency Userneeds Adaptation to the grid

‘i//“' g@ = @) @ ”ﬁ" (_w Stakeholder

Domains
Energy Maintenance Comfort User- Well-being Information Adaptationto

ici and fault friendlin and health h r the power grid
l efficiency prediction endliness to the use

Heating ﬂ]]l‘

Domestic Hot Water %
Cooling *AI'{‘ ?
Ventilation @ °

Lighting @

Energy %’

Electric Vehicle Charging

Project at KIT:
https://smartfreadinessindicator.com/

Dynamic Building Envelope [%2]
Monitoring and Control

[AS Funded by
M the European Union



https://smartreadinessindicator.com/

National building database

11. Set up a transparent national
database of buildings

Source: see Appendix A

JOES Funded by
el the European Union

building data

energy data

)
- v
v D
b=~
S —
- W
o o

>

@

calculation
input

comment
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only registration number of the enesgy certificate, bullding type,

)
e
=2
=
=]
=
@
=
E
=]
v
&
Ge’many \/ X X \/ X equipment or operation raling, region in which the building is located
Romania \/ \/ \/ \/ >< electronic copy of the emergy certificate, il data are provided in the erergy certificate
Slovakla \/ \/ \/ \/ X Al data are peovided in the energy certificate
. . All documents are used as inputs for calculation software, all data are peovided in the
Lithuania \/ \/ \/ \/ \/ Energy certificate
G all data are peovided In the energy certificate
reece \/ \/ \/ \/ \/ xim end pdf version of the 1D card are stored in the database
The system sequires 250 inputs, all data are provided in the enesgy certificate.
PU”UgGl \/ \/ \/ \/ \/ provided. Qualitative / Quantitative information for benchmark
The system requires 80 input data, all data are provided
Hungary \/ \/ \/ \/ \/ in the energy certificate
The system requises 105 input data, 3l data are provided
France \/ \/ \/ \/ \/ in the energy certificate
Ireland \/ \/ \/ \/ \/ The system requires 105 input data, all data are provided

In the energy certificate

The German Federal
Government’s long-term
renovation strategy is based
on data from random
checking of the EPC data
containing less than 200,000
datasets faken between 2014
and 2018.

This reflects less than 1% of the
building stock in Germany.

[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).

y In Contral Asa



Solution Proposal
National building database A\‘(IT

Energy efficiency and GHG emissions (France)
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Building sector tfransformation recommendations for action ﬂ("‘
sorted by their main addressed subjects

3. Do not enforce stricter
requirements on building Basic Framework
envelopes

2. Introduce GHG emissions

1. Simplify and adjust regulations budgets

5. Bring renovation roadmaps

Renovation Strate,
into broad application gy

4. Focus on renovation

6. Decarbonise heating Linking sectors

8. Offer a special bonus for
7. Fund fast-acting measures emission reductions actually Funding
achieved

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

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

11. Set up a transparent national

Tt e i Digital Transformation

Source: see Appendix A
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Appendix A - $‘ (“-
Literature

@ Scientific Paper: Carbon Management Volume 13 Issue 1 -
Taylor & Francis

https://www.tandfonline.com/doi/full/10.1080/17583004.2022.
2133015

Underlying work:

® Study (long version — German) A study in cooperation with
hitps://zia-deutschland.de/wp- Steinbeis Innovation Center siz
content/uploads/2021/12/Verantwortung-uebernehmen- energieplus and the German
Gutachten.pdf Property Federation (ZIA).

® Study (extended executive summary — German)

https://zia-deutschland.de/wp-
content/uploads/2021/12/Verantwortung-uebernehmen-
Extended-Executive-Summary.pdf

e SECCA
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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

Appendix B - A\l
Literature on building stock information J(IT

® statistics on the german building stock:

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

® statistics on the EU-28 building stock:

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.

® International and national procedures - German perspective:

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

Funded by SECCA
the European Union nable Energy Connectivil rol Asia


https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2022/dena_Gebaeudereport_2023.pdf
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

History of the German Buildings Energy Act (GEG) ﬂ(“-

Kadisube nsttate of Technslagy

EnEG 1976 EnEG 1980 EnEG 2001 ENEG2005 EnEG2009  EnEG 2013 -
[ ) ) ) O Sn€G  Regulafion for energy-effcient use of buiings
—
o WSchVo Establishes energy efficiency standards for
w buildings
G 9
: HeizBetrv Regulations for operation and maintenance of
WSchVO 1977 WSchVO 1982 WSchVO 1995 ﬁ'; heating systems
| >| >[ > g HeizAnlV Technical requirements for heating systems
oo
EnEV  EnEV  EnEV EnEV Q EnEV Energy efficiency standards for buildings and
2002 2004 2007 EMEV 2009 ;.. EnEV2016 'E. components
HeizBetrV - . ”*-»- g EEWarmeG  Promotes renewable energy use for heating
1978 elizZAN HelzAnlV eizAn .
Heizany  HeizAnIV 1982 1969 1654 1998 8 and cooling
1978 © GEG Consolidates various energy-related
CoC D) 2 eguations forbuidins
EEWSrmeG EEWarmeG L0
2009 2011 3

DE=—

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

erordnung
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https://www.energie-experten.org/energie-sparen/energieberatung/gebaeudeenergiegesetz/waermeschutzverordnung

History of the German Buildings Energy Act (GEG) ﬂ(“-

Kaslisube Instatute of Technalagy

) — =) =)

ewimec  EEWHrmeG

ENEG 1976 EnEG 1980 EnEG 2001 EnEG 2005 EnEG 2009 EnEG 2013 -
) —" ) D ) > SEG  Regulation for eneray-sfiicient use of buidings

—

. - . (U] WSchVo Establishes energy efficiency standards for

. - . et buildings

: - : O °

. = = . : HeizBetrv Regulations for operation and maintenance of

Wschv0 1977 WSchVO 1982 WSchVO 1995 = . : @ heating systems
| >| >[ :> = = . g HeizAnlV Technical requirements for heating systems

0 = = u oo - .

a” EnEV  EnEV En}V o EnEV] Q EnEV Energy efficiency standards for buildings and

= 2002 2004 2007 WEV2009 50, EnEv 2016 'E. components

HeizBetrV HelAnIY . Enw ‘»*-*‘ g LA EEWarmeG  Promotes renewable energy use for heating
1978 elizZAN HelzAnlV eiz :
Heizany  HeizAnIV 1982 1989 1994 1998 . . 8 and cooling
1978 . . . © GEG Consolidates various energy-related

- . . g regulations for buildings
e
@
L)

AN EEEEEEEEESEAEEEEERN

- 209 211
- - - Source:
- - - https://www.energie-
- \ A v experten.org/energie-
= Directive 2010/31/E§ Directive (EU) 2018/844 sparen/energieberatu
; ; ng/gebaeudeenergieg
PP esetz/waermeschutzv
Directive 2002/91/EC Directive 2012/27/EU EPRD erordnung

RN the European Union
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https://www.energie-experten.org/energie-sparen/energieberatung/gebaeudeenergiegesetz/waermeschutzverordnung

Political house of climate protection with applicable regulations anﬁ
strategies of importance in Germany with their main targets and (IT

N\

Kadirube fmataute nf Technalagy

requirements

Declarations:
Green Deal: GHG Emissions -55 % by 2030*
1 compared to 1990
2 compared to 2015
0 . . 3 compared to 2007
EU Climate Law: -55 % GHG by 2030?, Climate neutrality 2050 projected value for 2030
4 compared to 2008
- g " 5 d to 2005
Renovation Wave: Building sector (polluter pays principle) -60 % GHG by 20302, compared to
-14 % FEC by 20302, aims to double annual renovation rates to 2 % by 2030 RED ~ Renewable Energy
Directive
(2018}
Taxono RED Il EPBD EED ETS & ESR Governance EED ~ Energy Efficiency
R lation EU Directive
32 % RE in FEC by 2030 PEC targets of the -32,5 % PEC / -43 % GHG (ETS) & S £Ts — EU Emissions Trading
9 : EEH | EU Member States -32,5 % FEC by 20303 -38 % GHG (ESR) by 2030° System
40_/“ _RE in FEC by 2030 ° i ° { )by ESR Effort Sharing Regulation
Building sector: 49 % RE -39 % PEC/ ERY GHG (ETS) & NECP - National energy and
H H H H in FEC -36 % FEC by 20303 % GHG (ESR) by 2030° climate plans
1. Simplify and adjust regulations - e ategies
NECP Germany: 2020 L EEG - Renewable Energy
30 % share of renewable energies in FEC, -30 % PEC by 2030%,-55 % GHG by 2030 Sources Act.
EffSTRA 2050 - Energy Efficiency
n - 2016 Strategy 2050
EEG - EffSTRA 2050 - C;?;t(e;:ét;)nzl::;}oso NAPE — National Action Plan on
65 % share of renewable | | -30 % PEC by 2030%, -50 % PEC by 2050* v L LTRS-Germany Eg:’g:fefmcrf:;\lfaﬁon
energies in electricity -40 % PEC by 20304 Eldipesectol Y s(rafegy for Germany
consumption by 2030 (source principle)
[ -66-67 % GHG by 2030? ESG - Energy Efficiency
100 % share of < A E 2 W Strategy for Buildings
renewable energiesin Roadmap 20202022} NAPE 2.0 -m Climate Action i b 9 BEHG - ;léfl Emissions Trading
electricity consumption | | Energy Efficiency 2045 -30 % PEC by 2030% Programme 2030 nEHS — national Emissions
bv 2050 o 4 Trading System
SOLCREG V0TS I BEHG GEG — Buildings Energy Act
LTRS- : ilding sector (polluter pays principle)
Germany  -55% PEC, . by 2030* | nEHS FEC - Final Energy
Consumption
ESG PEC(y..r) — Primary Energy
Consumption
Building sector (polluter pays principle) -21-30% FEC / -53 % PEC,_. / -50 % GHG by 2030%, (non-renewable)
-36-54 % FEC / -80 % PEC, ., / -82 % GHG by 2050* GHG - Greenhouse Gas
RE — Renewable Energy
N GEG

Federal Climate Change Act: -65 % GHG by 2030, Climate neutrality 2045,

ilding sector (source principle) -68 % GHG by 2030

Source: see Appendix A
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Solution Proposal A\‘(IT

B Stakeholders need clear criteria to align their actions with. For this
n purpose, the existing regulations must be simplified and aligned
with the main KPI GHG emissions.

B The overall national GHG emissions targets must be transferred to
the building sector and further to individual buildings.

B The targets for GHG emissions must be aligned according to the
polluter-pays principle in terms of embodied emissions on specific
square meters (usable floor space according to the Building

Energy Act) and take into account the available Budget (see 2nd
recommendation for action)

Source: see Appendix A
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GHG emissions paths to comply with Paris climate protecﬁon\‘(“-
targets in Germany (budget background information) =\11

2. Introduce GHG emissions
budgets

Calculation from 2020 based on IPCC SR151

Global CO, budget from 2018 in Gt 800 - 800 580 -
Maximum CO, budget from 2020 in Gt 6.7 4.2 - 47.0 31.6 -

Calculation from 2022 based on IPCC ARé
— JFuEunm)
Global CO,; budget from 2020 in Gt 775 2500« 400 775 500 400

Maximum CO, budget from 2022 in Gt 6.1 3.1 20 39.5 23.1 17.1
Source:

Determination of the distribution according to the share of the world population in the base year (2016): hitos /weww umwelirat.de/SharedDocs/ Downloads/ DE /04
i.e. for (-_?’ermany 1.1%, for the EU-27 5.9% STeIIannohrﬁen/QOQO Q024/2022 06 fragen und antworte
(Population: Global, see UN DESA 2019;Germany, see Federal Statistical Office 2022; EU-27, see Eurostat 2022) n zum co? budget.pdf2 blob=publicationFile&v=13

Funded by . \S,EC CA

S the European Union



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

Solution Proposal

1. Simplify and adjust regulations

2. Introduce GHG emissions
budgets

Source: see Appendix A

JOES Funded by
ST the European Union

2020 values

(1.68 billion t CO, * 1000 kg/t) / (6.9 billion m?)

SKIT

Kadirube fmataute nf Technalagy

243 kg CO, / m?

|
CO, budget for building
sector from 2020
according to polluter-
pays principle (40% of
THG emissions)

I

3.9 billion m? floor this is how much an average
space in residential building (residential and non-
buildings + 3.1 billion residential) is allowed to emit in its
m? net floor space in life cycle from 2020 onwards

non-residential

buildings) ‘

e.g.
220 kg CO, / m? floor space residential
265 kg CO, / m? net floor space non-residential

Must be split in such a way that total budget of 1.68 billion
t CO2 is complied with.
If possible, non-residential buildings must be further
subdivided according to different building clusters

23ECCA



Usgb!e floo[ are.a-relaied GHG reductions for new A\‘(IT
buildings with different energy levels

A multi-family house (residential building), office (non-residential) 2021
six floors, 2,140 m* residential
heat generation: heat pump (JAZ3.5) ——r 08
- 6.0 1 ventilation: exhaust system (residential), central ventilation with heat recovery (non-residential) 2021
taken from electricity grid: 2021 with 400 gC02/kWh PO R
3 2045 with 100 gC0:/kWh uiLLLLL 2045
: 4.0 —
3. Do not enforce stricter -
requirements on building : i
envelopes 3
€
8 204
IR TV PV P T——
0
(new construction until 2015) (new construction until 2022) (new construction since 2023)
s L 0, L o,
Primary - 25 % M- 20%M0) S
energy - 45 %M: 20% (GEG) /- 30% (EHSS) M) JZQ?{QLZSM
opend demand G 60 % B 45
Source: see Appendix A o o
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GHG emissions in the building sector AUT
New construction and grey emissions in 2030

A GHG savings MGHG Emissions Operation
IGHG emissions Construction/Manufacturing
60 - ! !
I |
L |
I |
' : +45 New construction no
" ' ; relevance to
: ; Achievement of
; ; reduction targets,
e | : GEG >> EH 40
S , ; max. - 1.5 mio. t CO, /a
3. Do not enforce stricter o : :
requirements on building E | ks 435 +2.5 : New construction +
I | .
envelopes g 0 . [ ) refurbishment cause
® [ | annually
g : GEG EH/EG 55 EH/EG 40 - additional. Grey emissions APProx.
© : Mean value Mean value Mean value : Average value until 2030 40 to 50 mio. t C02 /d
g " : | in the industry + energy
| 2N - + 50% heat pumy : sector
I |
| I
' |
| - |
40 - ; = '
i |
:
51 :
60 - '

Savings target 2030

Source: see Appendix A | I I I . —

Energy Bulidings Transport Industry  Agricutre Wasle

Funded by ¢ \S ,EC CA
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Solution Proposal A\‘(IT

® Decarbonising power and not the tightening of thermal
a insulation requirements will be the decisive factor in
achieving the climate protection targets.

3. Do not enforce stricter
requirements on building
envelopes

® The building envelope will have less influence due to
decreasing GHG emission factors.

® This also applies to heat supply via district heating,
whose GHG emission factor decreases over time, 100.

Source: see Appendix A

WA Funded by . S ECCA
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GHG emissions in the life cycle - ﬂ(IT
Multi-family house according to the polluter-pays principle

A multi-family house, three floors, 930 m2xs W KfW 55 without PV

g household electricity demand: 22kWh/(m?s+a) W KIW 55 with PV| 65kWp :

g KfW 55 with PV | wood construction

£ 1500 battery: TkWh/kW

8 heat generation: heat pump ’

g 1250 - s

% S |

a

=

3 1000 KfW 55 without PV e,
4. Focus on renovation S i S\

"

¥

s P KFW 55 with PV | 65kWp

: |is

" -

= ' B

g 5004+ E

£

S ' S KfW 55 with PV | wood construction

g m0{:°

0 1w
2020 2025 2030 2035 2040 2045 2050

Source: see Appendix A
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Bring renovation roadmaps into broad application A\‘("-

5. Bring renovation roadmaps
into broad application

B To date, no uniform legal requirements have been imposed on the framework
for drawing up renovation roadmaps in Germany.

B To be able to compare renovation roadmaps in the future a clear structure and
definition of the assessment limit and the key performance indicators for
residential and non-residential buildings is needed.

B Orientation to the remaining GHG emissions budget is needed (see
recommendation for action 2).

Source: see Appendix A

WA Funded by . S ECC A

RN the European Union




Solution Proposal

parameter

final energy
consumption

5. Bring renovation roadmaps

into broad application phimary energy-

(non-renewable)

greenhouse gas
emissions

C alculat
|
—p  SUGQested decsion path
. . [ necessary, graded 2 g 10 asset classes |7 onlly newly installed components are considered | “energy or emission of user appliances | ‘accoeding 10 ZIA position paper | reference space = “usable space
SOUI’CG. see A—Lendlx A bullding) | “Target valwes for the carrent changes to the requirements of the First Act to Amend the Federal Uimate Protection Act still need to be legally transferred

JOES Funded by
el the European Union

target value balance boundary

residential <74-104 kWh/(m?*a)
non-residential <104-139 kWh/(m?*a)

without With green
Operation only S electricty
and gas*

operation + with
construction? user share?

SKIT

Kadirube fmataute nf Technalagy

reference area

“Usable space” (according to GEG)

that is heated or cooled:

“Net floor space” according to DINV 18599

Aot tonn

foe non-residential (
area accoeding to DIN 277-1)

Useful building space” according to DINV
18599 for residential buildings (does not
correspond to flooe space according to

DIN 277)

floor space according to Inter-
national property measurement
standards (IPMS)

GFS - gross floor space

- perspective alternative path

from enerqy efficent

red to the bullding sector in the initiator principle after the finalization

C
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Climate-nevutral renovqhop . A\‘(IT
Total annual costs for multi-family houses

i M total annual cost energy cost
M maintenance repair cost W capital cost
20,000 4
u 16’000 .‘
6. Decarbonise heating g 12,000 1 -”_{-
g
= 8,000 1
4,000 1
0
-4,000
variant 2 variant 6
heat pump district heat
Source: see Appendix A PV 26.8 kWp PV 58.0 kWp

Funded by | 3 S ECCA

the European Union




Solution Proposal A\‘(IT

B Switch to electricity-based generators (electric heat pumps)
B Expansion of district or local heating networks

B Increased consideration of district approaches in renovation and
energy supply measures

a Utilization of decentralized heat potentials e.g. from H,
generation

B Use of surplus electricity from renewable sources (PtH, linking of
sectors)

6. Decarbonise heating

Source: see Appendix A

WA Funded by i S ECCA

RN the European Union




GHG emissions paths to comply with Paris climate ﬂ(“‘
protection targets in Germany (schematic)

2. Introduce GHG emissions

budgets

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

7. Fund fast-acting measures

-
s‘~
-
-
-~
-~

variant 3 variant 1

budget building sector germany

42bnt*40%=168bnt

0
2020 2030 2032
Source: see Appendix A

JOES Funded by \ S E CC
LN the European Union
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Solution Proposal $‘(|T

tute of Technalagy

® Focus on measures with rapid implementation successes:
Opftimization of building operation and solarization of roof surfaces,
installation of heat pumps

® Establish a long-term feed-in compensation for solar power
® Eliminate regulatory hurdles to solarization of buildings

7. Fund fast-acting measures . . . . .
® The installed gho’rovol’rmcs capacity in Germany must increase annually

by approx. 12.7 to 25 GW,, (electric power) between 2020 and 2045
[Fraunhofer ISE 2021].

® In Germany, overall, there were around 59 GW,, installed photovoltaics
(approx. 2/3 on roofs.and 1/3 on open spaces; German Environment
Agency 2021) up until 2021 [German Solar AssoCiation [BSW]
2(552,Frounﬁofer ISE_from 12™ of Auqust 2022]. Since about 5,3
GWel(approx, 240,000 planis] were being installed in 2021 alone [German
Solar Association (BSW) 2022], at least a threefold increase in annual
iInstallafions on roofs and open spaces is required to meet the budget-
oriented target.

Source: see Appendix A
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the European Union



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

Funding in Germany A\‘(IT

8. Offer a special bonus for
emission reductions actually
achieved

B The current Efficient Buildings Funding (BEG) grant in Germany
supports the theoretical achievement of the targeted efficiency
house level, which is assessed based on pre-calculated primary
energy demand and transmission heat loss in operation.

B Yeft, there can be significant differences between the theoretically
calculated and in practice measured values.

B The real savings or GHG reductions of the building operation are
not taken into account by the national funding framework.

B This also applies to the construction of buildings and the respective
share of grey emissions. (since 2022 also necessity of sustainability
certificate)

Source: see Appendix A
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Solution Proposal A\‘(IT

Kadirube fmataute nf Technalagy

8. Offer a special bonus for

4. Focus on renovation emission reductions actually
achieved

A BEG funding (renovation)

A BEG funding (new construction)

funding (€)

funding (€)

entire funding efficiency house CO, (A) CO, (B)

for new construction level grey emissions building operation entire funding efficiency house CO; (A) €O, (B)

for renovation level grey emissions building operation

Source: see Appendix A

Funded by \ S E CC
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Transparency by digitalisation A\‘(IT

B The European Energy Efficiency Directive (EED) prescribes

remotely readable metering systems (smart meters) for buildings’
m heat supply.
el B For electricity meters, the German Metering Point Operation Act
Rediness Indicster (Sl (MsbG) goes hand in hand with an obligation to convert to

digital meters (according to the MsbG: “meters which reflect the
actual electricity consumption and actual utilisation period and
can be integrated into a communication network via a smart
meter gateway).

B But: there is no awareness if this data is not provided to the
building user in a prompt manner.

Source: see Appendix A

R e by SECCA
N the European Union n Coniral Asie




Solution Proposal A\‘(IT

B Setffing up such a comprehensive national database of buildings
would enable stakeholders not only to reliably evaluate the
existing building stock, but also monitor the effects of achieved

n climate protection measures in the building sector

B Tailored renovation roadmaps could be integrated in the

B RS database to create a transparent view on to expected
developments of GHG emissions in the building sector.

B It is conceivable in the future to include building materials in this

national database of buildings as a reliable data source for
urban mining.

@ Enormous stocks of materials are accumulated in buildings over
decades, which hold great potential as a future source of
secondary raw materials.

Source: see Appendix A
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Solution Proposal

Price
development of
CO,-emissions per
tonne in Germany
according to the
nEHS

Preisentwicklung (0:-Emissionen (€/t)

Source: see Appendix A

Funded by
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National emissions trading system (nEHS) ﬂ(“-

Kadirube fmataute nf Technalagy

A n=110Wohngebaude  Gas, 98 Stk. Anteil an Stichprobe 89% Durchschnittsverbrauch 174,93 (kWh/m?a)
. 01, 12 Stk. Anteil an Stichprobe 119 Durchschnittsverbrauch 167,64 (kWh/mZa)
Effects on residents 24
20 - 1,97 Max
= 15 4
E . 18 :
'7-;; 12 - :
‘g : 101
.QC.‘.' + 089 . Median
£ 08 - : 074
o g /9 :
= : :
0,4 e 0 : .L‘,-c(x : _:
. " - amn - E :
Y—)‘mw? _— _— H X H -
0 - - =
Source: see Appendix A 2021 2022 2023 2024 2025 2026 2030 2035 2040
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