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Building Stock EU and Germany

https://commons.wikimedia.org/wiki/File:E
U28-2013_European_Union_map.svg

GermanyEU-28 Number of buildings (Total of 130.9m) 

residential non-residential

Number of buildings (Total of 21.4m)

residential non-residential

10%

90% 91%

9%

Source: see Appendix B

Presenter
Presentation Notes
German within EU buildings

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


Tobias Kropp, M.Sc. and Univ.-Prof. Dr.-Ing. Kunibert Lennerts Institute of Technology and Management in Construction, 
Division Facility ManagementJune 27, 20235

Building Stock EU and Germany
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International and national procedures –
German perspective*

*simplified
illustration, 
not 
complete

Source: see Appendix B
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GHG emissions reduction goals according to the
Federal German Climate Change Act (Version 2021)
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“Climate 
neutral 
by 2045“ 
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Illustration of emissions assessment framework under source 
and polluter pays principle for the building sector

June 27, 20238

Where is the 
chimney 
located?

Source: see Appendix A
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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

June 27, 20239

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

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

Data from:
https://www.bmuv.de/pressemitteilung/treib

hausgasemissionen-sinken-2020-um-87-
prozent

https://www.bbsr.bund.de/BBSR/DE/veroeff
entlichungen/bbsr-online/2020/bbsr-online-

17-2020-dl.pdf?__blob=publicationFile&v=3

*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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“For the commercial, trade, and service sector, the final energy consumption for space heating, hot water, air conditioning, and lighting was taken into account. For the residential sector, the final energy consumption for space heating, hot water, other process heat, air conditioning, other process cooling, mechanical energy, information and communication technology (ICT), and lighting was considered.” Adapted from: https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/bbsr-online/2020/bbsr-online-17-2020-dl.pdf?__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

June 27, 202310

Sector Grey emissions [Mio. t CO2-eq]
Energy 14

Buildings 0

Transport 3

Industry 34

Agriculture 0

Others 3

another 29 mio t. 
grey emissions abroad

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

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

Energy sector

Buildings sector

Where is the 
chimney 
located?

Where is the 
chimney 
located?

Where is the 
chimney 
located?

Data from:
https://www.bmuv.de/pressemitteilung/treib

hausgasemissionen-sinken-2020-um-87-
prozent

https://www.bbsr.bund.de/BBSR/DE/veroeff
entlichungen/bbsr-online/2020/bbsr-online-

17-2020-dl.pdf?__blob=publicationFile&v=3

*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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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

June 27, 202311

Data from:

https://www.bbsr.
bund.de/BBSR/D
E/veroeffentlichu

ngen/bbsr-
online/2020/bbsr-

online-17-2020-
dl.pdf?__blob=pu
blicationFile&v=3
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Production of plastic products
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Production of wood and wood products

Mining of sand and clay

Steam and hot water supply
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Building sector transformation recommendations for action 
sorted by their main addressed subjects

June 27, 202312

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

June 27, 202313

2

Source: see Appendix A

budget building sector germany
4,2 bn t * 40% = 1.68 bn t

budget building sector germany
4,2 bn t * 40% = 1.68 bn t

Presenter
Presentation Notes
Introduction of GHG emission budgetsIn order to achieve the Paris climate protection targets (max. 1.5 degree target), the cumulative global GHG emissions are limited. With the CO2 indicator, concrete measures are given a transparent and documentable benchmark for construction (CO2-A) and operation (CO2-B) of a building. The formation of GHG emission budgets until 2045 from these two indicators is the basis to avoid misallocation of resources. In the future, these indicators for GHG emissions must be an essential part of the energy performance certificate. This will enable a leap in scale from globally relevant but hardly tangible dimensions to the building level and the concrete impact. The introduction of reference values alone will force the debate on the aspect of resources and the associated emissions, especially in the context of pricing GHG emissions.The building sector can thus assume its share of responsibility and document the required degression of climate-damaging GHG emissions as a polluter. Digital interfaces and extensive networking are an inevitable part of this.
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Usable floor area-related GHG reductions for new buildings 
with different energy levels

June 27, 202314

3

Source: see Appendix A

- 25 % - 20%

- 45 % - 20% (GEG) - 30% (EH55)

- 60 % - 45 %

Primary 
energy
demand

transmission
heat loss

- 45 % - 20% (GEG) / - 30% (EH55)

Presenter
Presentation Notes
Thermal transmittance / U-Value
The potential for further improvement of the building envelope has been exhausted. Even more insulation than required by the current GEG in the context of reference buildings will only lead to small (theoretical) savings in heating demand and, due to the resource input, to increased GHG emissions. Therefore, there should be no further tightening of building envelope requirements for new construction.
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GHG emissions in the building sector
New construction and grey emissions in 2030

3
New construction no 
relevance to 
Achievement of 
reduction targets,
GEG >> EH 40 
max. - 1.5 mio. t CO2 /a 

New construction + 
refurbishment cause 
annually
approx. 
40 to 50 mio. t CO2 /a 
in the industry + energy 
sector

Source: see Appendix A
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Solution Proposal

June 27, 202316

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

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, too.

3

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Grey GHG emissions in the building sector in 2020, 
comparison of new buildings and renovation

June 27, 202317

4

Source: see Appendix A

Presenter
Presentation Notes
The focus for the reduction of GHG emissions is the refurbishment of the existing building stock. This includes integral planning to reduce energy consumption and use renewable energy under economic optimization (lowest CO2 avoidance costs). The expected increase in efficiency of building technology and the further decarbonization of electricity and heating networks must be taken into account. Material use and resource efficiency make it clear that demolition and new construction are up to a factor of 5 higher than the grey GHG emissions for renovation. This is true as long as materials and building products such as concrete, steel, glass, PV modules, batteries, etc. cause high CO2 emissions, especially during manufacturing. According to the source principle, these are accounted for in the industrial and energy sectors. With the federal promotion of efficient buildings (BEG), a control effect can be perceived in the short term through concretization and sharpening. The long-term energy supply concepts required for successful implementation should be established as a measure eligible for funding.
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Development of annual investment volume for energy-efficient 
buildings (systemic measures) for renovated, new buildings 
and individual measures in renovation

June 27, 202318

4

Source: see Appendix A

Presenter
Presentation Notes
The focus for the reduction of GHG emissions is the refurbishment of the existing building stock. This includes integral planning to reduce energy consumption and use renewable energy under economic optimization (lowest CO2 avoidance costs). The expected increase in efficiency of building technology and the further decarbonization of electricity and heating networks must be taken into account. Material use and resource efficiency make it clear that demolition and new construction are up to a factor of 5 higher than the grey GHG emissions for renovation. This is true as long as materials and building products such as concrete, steel, glass, PV modules, batteries, etc. cause high CO2 emissions, especially during manufacturing. According to the source principle, these are accounted for in the industrial and energy sectors. With the federal promotion of efficient buildings (BEG), a control effect can be perceived in the short term through concretization and sharpening. The long-term energy supply concepts required for successful implementation should be established as a measure eligible for funding.
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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. 
Yet, there can be significant differences between the theoretically calculated and in 
practice measured values.
The  real  savings  or  GHG reductions of the building operation are not taken into 
account by the national funding framework.
This also applies to the construction of buildings and the respective share of grey 
emissions. (since 2022 also necessity of sustainability certificate) 

June 27, 202319

Funding in Germany

8

Source: see Appendix A

Presenter
Presentation Notes
The preparation of renovation roadmaps for the real estate industry can help to provide the targets with concrete timeframes. For this purpose, legal framework conditions must be created so that these renovation roadmaps are comparable and verifiable. The creation of refurbishment roadmaps is recommended as part of the energy performance certificates in order to show transparency about the necessary energy refurbishment measures. The basis for these renovation roadmaps is the definition of binding GHG emission factors for the future energy supply (including electricity, district heating), the definition of balancing limits, and the setting of prices for CO2. For the refurbishment of entire real estate stocks in the form of neighborhoods or portfolios, uniform databases in which the ecological and economic information from the refurbishment roadmaps is stored and regularly updated are an effective instrument for controlling the achievement of climate targets in the building sector.
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Solution Proposal

June 27, 202320

84

Source: see Appendix A

Presenter
Presentation Notes
Promoting emission reductionsThe promotion of measures to transform the building stock is essential for achieving the targets. The funding landscape must be further expanded and financial resources increased.It is necessary to focus the current funding landscape, especially the federal funding for energy-efficient buildings (BEG), on GHG emission avoidance that is open to technology and measures. A focus on the building envelope leads to massive material and personnel bottlenecks as well as price increases. Funding amounts should be aligned with realized GHG emission avoidance over the entire life cycle (CO2-A construction and CO2-B operation). In addition to the existing measure-based funding methodology, another portion of the funding amount should be disbursed based on actual and verifiable GHG emissions avoided. For example, on the basis of a digitalized monitoring system, which at the same time represents the data basis for the continuous optimization of the measure-oriented funding.
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Take shortage of skilled workers and resources into account
- employees and construction volume

9

Source: see Appendix A

Presenter
Presentation Notes
A short-term doubling of the annual refurbishment rate from 1 to 2 percent is difficult to implement due to the shortage of personnel and material resources in Germany. To achieve the targets, resource-saving remediation procedures are required, in particular to counter the shortage of skilled workers and the increasing lack of unskilled workers in the construction industry. Furthermore, an acceleration of the approval processes by increasing digitalization and personnel deployment is required. With regard to the building materials required, a targeted mix of measures consisting of more efficient use of resources and an increase in the proportion of sustainable materials must be pursued. The goal must be to implement a circular economy in order to counter an emerging scarcity of resources. To this end, the real estate sector can establish concepts for deconstruction and industrial recycling and be a pioneer before these are demanded from the political side.A further doubling of the refurbishment rate to up to 4 percent, which would be necessary to completely transform the national building stock within 25 years, is unrealistic simply due to a lack of skilled workers. Nonetheless, training support for qualified professionals is imperative. The construction sector and the real estate sector should take responsibility for this together with the federal government.
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Solution Proposal

June 27, 202322

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. 
Urban mining or the cradle-to-cradle principle can help to put durable 
building materials back into 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.
Development of additional resources

9

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Transparency by digitalisation

June 27, 202323

The  European  Energy Efficiency Directive (EED) prescribes remotely 
readable metering systems (smart meters) for buildings’ heat supply. 
For electricity meters, the German Metering Point Operation Act 
(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).
But: there is no awareness if this data is not provided to the building 
user in a prompt manner. 

10

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Solution Proposal

10
Transparency 
through 
digitalisation
of operational 
data 

District heating

Heat pump

Oil/
Gas

Source: see Appendix A

Presenter
Presentation Notes
Digitalization of consumption recording for heat and electricity
Equipping all buildings with measurement and data technology by 2025 (evaluation of GHG emissions at all times).
Data must be made available online for owners to optimize operations, and automated with benchmarks for plausibility checks
Use of the SRI to accelerate the digitization of the building stock



The basis for the targeted implementation of efficient measures is the digitization of consumption recording for heat and electricity. The goal must be to equip all buildings with digital and remotely readable measurement and data technology by 2025 to enable the GHG emissions of the buildings to be assessed at any time. The data must be made available online for the owner and user to optimize operation and be automated with benchmarks for plausibility. The Smart Readiness Indicator for assessing the intelligence capability of buildings, which is optionally required by the EU's Energy Performance of Buildings Directive (EPBD), will make a significant contribution to accelerating the digitization of the building stock.
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National building database

June 27, 202325

11

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. 6 2021).

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 taken 
between 2014 and 2018. 
This reflects less than 1% of the 
building stock in Germany.

[https://www.bmwk.de/Redaktion/DE/Downloads/Studien/vorbereit
ende-untersuchungen-zur-langfristigen-renovierungsstrategie-
ergaenzung.pdf?__blob=publicationFile&v=6]

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Solution Proposal
National building database
Energy efficiency and GHG emissions (France)

11

Source: see Appendix A

Presenter
Presentation Notes
With the establishment of a digital, national building register, the energy demand and GHG emissions of the building stock will become transparent and comparable. This promotes motivation for the implementation of necessary climate protection measures. Based on the structure of the already existing registration of energy performance certificates and the renovation roadmaps to be integrated into it in the future, the development of GHG emissions in the building sector will be documented in a comprehensible way. Only with the introduction and maintenance of a building database will it also be possible to calculate the required use of resources in terms of personnel, materials and financial budgets. The use of materials and resources would be quantifiable and could be used as a control instrument.
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Solution Proposal

June 27, 202327

Setting 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 climate protection 
measures in the building sector
Tailored  renovation  roadmaps could be integrated in the database to 
create a transparent view on to expected developments of GHG 
emissions in the building sector. 
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.

11

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Building sector transformation recommendations for action 
sorted by their main addressed subjects

June 27, 202328

Source: see Appendix A
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Scientific Paper: Carbon Management Volume 13 Issue 1 –
Taylor & Francis

https://www.tandfonline.com/doi/full/10.1080/17583004.2022.21330
15

Underlying work:
Study (long version – German)

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

Study (extended executive summary – German)
https://zia-deutschland.de/wp-
content/uploads/2021/12/Verantwortung-uebernehmen-Extended-
Executive-Summary.pdf

June 27, 202329
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statistics on the german building stock (slide 2-3):
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Gebäudebestand.” https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2022/dena_Gebaeudereport_2023.pdf

IWU (2021): ENOB:dataNWG dataNWG-Projektinfo 8.3: Forschungsdatenbank Nichtwohngebäude. Der Bestand der 
Nichtwohngebäude 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 (slide 2-3):
Gevorgian A., Pezzutto S., Zambotti S., Croce S., Filippi Oberegger U., Lollini R., Kranzl L., Müller 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://gitlab.com/hotmaps/building-stock.

International and national procedures - German perspective (slide 4)
German Property Federation ZIA (2021). Bilanzierungsgrenzen und Key Performance Indicators (KPIs) für 
Sanierungsfahrpläne. 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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History of the German Buildings Energy Act (GEG) 

EnEG Regulation for energy-efficient use of buildings

WSchVo Establishes energy efficiency standards for 
buildings

HeizBetrV Regulations for operation and maintenance of 
heating systems

HeizAnlV Technical requirements for heating systems

EnEV Energy efficiency standards for buildings and 
components

EEWärmeG Promotes renewable energy use for heating and 
cooling

GEG Consolidates various energy-related regulations for 
buildings

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

erordnung

2020

Presenter
Presentation Notes
Directive 2002/91/EC establishes energy performance requirements for buildings and introduces energy performance certification schemes.
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heating systems

HeizAnlV Technical requirements for heating systems

EnEV Energy efficiency standards for buildings and 
components

EEWärmeG Promotes renewable energy use for heating and 
cooling

GEG Consolidates various energy-related regulations for 
buildings
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History of the German Buildings Energy Act (GEG) 

…

2020

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

erordnung
Directive 2002/91/EC

Directive 2010/31/EU

Directive 2012/27/EU

Directive (EU) 2018/844

EPBD
…

Presenter
Presentation Notes
Directive 2002/91/EC establishes energy performance requirements for buildings and introduces energy performance certification schemes.
Directive 2010/31/EU, also known as the Energy Performance of Buildings Directive, aims to improve the energy efficiency of buildings and promote the use of renewable energy sources in the construction and operation of buildings.
Directive 2012/27/EU, also known as the Energy Efficiency Directive, aims to enhance energy efficiency across various sectors, including buildings, industry, and transport, by setting binding energy saving targets, promoting energy audits, and establishing energy efficiency obligations.
Directive (EU) 2018/844, also known as the Energy Performance of Buildings Directive (EPBD) recast, aims to further improve the energy efficiency of buildings in the European Union by setting new requirements and promoting the use of smart technologies, electro-mobility infrastructure, and energy performance certificates, with the goal of achieving a decarbonized and sustainable building stock.
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Political house of climate protection with applicable 
regulations and strategies of importance in Germany with their 
main targets and requirements
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1

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Solution Proposal
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1
Stakeholders need clear criteria to align their actions with. For this 
purpose, the existing regulations must be simplified and aligned with 
the main KPI GHG emissions.
The overall national GHG emissions targets must be transferred to the 
building sector and further to individual buildings. 
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

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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GHG emissions paths to comply with Paris climate protection 
targets in Germany 
(budget background information)

June 27, 202335

2
Germany EU 28 (2020) / 

EU 27 (2022)
Climate Target [°C]
Probability of reaching the target

1,75
67%

1,5
50%

1,5
67%

1,75
67%

1,5
50%

1,5
67%

Calculation from 2020 based on IPCC SR151
Global CO2 budget from 2018 in Gt 800 580 - 800 580 -
Maximum CO2 budget from 2020 in Gt 6.7 4.2 - 47.0 31.6 -

Calculation from 2022 based on IPCC AR6
Global CO2 budget from 2020 in Gt 775 500 400 775 500 400
Maximum CO2 budget from 2022 in Gt 6.1 3.1 2.0 39.5 23.1 17.1

https://www.umweltrat.de/SharedDocs/Downlo
ads/DE/04_Stellungnahmen/2020_2024/2022_
06_fragen_und_antworten_zum_co2_budget.p

df?__blob=publicationFile&v=13

Determination of the distribution according to the share of the world population in the base year (2016):
i.e. for Germany 1.1%, for the EU-27 5.9% 

(Population: Global, see UN DESA 2019;Germany, see Federal Statistical Office 2022; EU-27, see Eurostat 2022)

2

Presenter
Presentation Notes
Introduction of GHG emission budgetsIn order to achieve the Paris climate protection targets (max. 1.5 degree target), the cumulative global GHG emissions are limited. With the CO2 indicator, concrete measures are given a transparent and documentable benchmark for construction (CO2-A) and operation (CO2-B) of a building. The formation of GHG emission budgets until 2045 from these two indicators is the basis to avoid misallocation of resources. In the future, these indicators for GHG emissions must be an essential part of the energy performance certificate. This will enable a leap in scale from globally relevant but hardly tangible dimensions to the building level and the concrete impact. The introduction of reference values alone will force the debate on the aspect of resources and the associated emissions, especially in the context of pricing GHG emissions.The building sector can thus assume its share of responsibility and document the required degression of climate-damaging GHG emissions as a polluter. Digital interfaces and extensive networking are an inevitable part of this.

https://www.ipcc.ch/sr15/
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf
https://www.umweltrat.de/SharedDocs/Downloads/DE/04_Stellungnahmen/2020_2024/2022_06_fragen_und_antworten_zum_co2_budget.pdf?__blob=publicationFile&v=13
https://population.un.org/wpp/Download/Standard/Population/
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/liste-gebietstand.html#249750
https://ec.europa.eu/eurostat/databrowser/view/tps00001/default/table?lang=en
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Source: see Appendix A

2020 values

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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GHG emissions in the life cycle -
Multi-family house according to the polluter-pays principle

4

Source: see Appendix A

Presenter
Presentation Notes
The focus for the reduction of GHG emissions is the refurbishment of the existing building stock. This includes integral planning to reduce energy consumption and use renewable energy under economic optimization (lowest CO2 avoidance costs). The expected increase in efficiency of building technology and the further decarbonization of electricity and heating networks must be taken into account. Material use and resource efficiency make it clear that demolition and new construction are up to a factor of 5 higher than the grey GHG emissions for renovation. This is true as long as materials and building products such as concrete, steel, glass, PV modules, batteries, etc. cause high CO2 emissions, especially during manufacturing. According to the source principle, these are accounted for in the industrial and energy sectors. With the federal promotion of efficient buildings (BEG), a control effect can be perceived in the short term through concretization and sharpening. The long-term energy supply concepts required for successful implementation should be established as a measure eligible for funding.
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To date, no uniform legal requirements have been imposed on the framework for 
drawing up renovation roadmaps in Germany.
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.
Orientation to the remaining GHG emissions budget is needed (see recommendation 
for action 2).

June 27, 202338

Bring renovation roadmaps into broad application

5

Source: see Appendix A

Presenter
Presentation Notes
The preparation of renovation roadmaps for the real estate industry can help to provide the targets with concrete timeframes. For this purpose, legal framework conditions must be created so that these renovation roadmaps are comparable and verifiable. The creation of refurbishment roadmaps is recommended as part of the energy performance certificates in order to show transparency about the necessary energy refurbishment measures. The basis for these renovation roadmaps is the definition of binding GHG emission factors for the future energy supply (including electricity, district heating), the definition of balancing limits, and the setting of prices for CO2. For the refurbishment of entire real estate stocks in the form of neighborhoods or portfolios, uniform databases in which the ecological and economic information from the refurbishment roadmaps is stored and regularly updated are an effective instrument for controlling the achievement of climate targets in the building sector.
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Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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Climate-neutral renovation
Total annual costs for multi-family houses

6

Source: see Appendix A

Presenter
Presentation Notes
combined heat and power (CHP) i

The transformation to a climate-neutral heat supply for the building stock must be accelerated. What is needed is the prompt displacement of fossil fuels by switching to electricity-based heat generators, such as electric heat pumps, and the expansion and decarbonization of district and local heating networks. The political course must now be set in order to produce sufficient quantities of electricity from renewable energies in a timely manner and to build the necessary infrastructure for distribution and storage. The neighborhood approach must be given greater consideration here. Decarbonization of the infrastructures must take place in parallel and is the responsibility of the energy industry. Wherever possible, decentralized waste heat potentials, e.g. from the electrolytic production of hydrogen or the use of surplus electricity from renewable sources, should be tapped and integrated according to the power-to-heat principle (coupling of sectors). Green hydrogen, on the other hand, should not be used for heating buildings, but rather in the holistic context of the energy transition in the industry and transport sectors.
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Solution Proposal
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Switch to electricity-based generators (electric heat pumps)
Expansion of district or local heating networks
Increased consideration of district approaches in renovation and energy 
supply measures
Utilization of decentralized heat potentials e.g. from H2 generation
Use of surplus electricity from renewable sources (PtH, linking of 
sectors)

6

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.
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GHG emissions paths to comply with Paris climate protection 
targets in Germany (schematic)
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Source: see Appendix A

Presenter
Presentation Notes
Introduction of GHG emission budgetsIn order to achieve the Paris climate protection targets (max. 1.5 degree target), the cumulative global GHG emissions are limited. With the CO2 indicator, concrete measures are given a transparent and documentable benchmark for construction (CO2-A) and operation (CO2-B) of a building. The formation of GHG emission budgets until 2045 from these two indicators is the basis to avoid misallocation of resources. In the future, these indicators for GHG emissions must be an essential part of the energy performance certificate. This will enable a leap in scale from globally relevant but hardly tangible dimensions to the building level and the concrete impact. The introduction of reference values alone will force the debate on the aspect of resources and the associated emissions, especially in the context of pricing GHG emissions.The building sector can thus assume its share of responsibility and document the required degression of climate-damaging GHG emissions as a polluter. Digital interfaces and extensive networking are an inevitable part of this.
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Solution Proposal
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Focus on measures with rapid implementation successes:                                   
Optimization 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

The installed photovoltaics capacity  in  Germany  must  increase  annually  by 
approx. 12.7 to 25 GWel (electric power) between 2020 and 2045 [Fraunhofer ISE 
2021].
In Germany, overall, there were  around  59 GWel installed  photovoltaics (approx. 
2/3 on roofs and 1/3 on open spaces; German Environment Agency 2021) up until 
2021 [German Solar Association (BSW) 2022,Fraunhofer ISE  from 12th of August 
2022]. Since about 5,3 GWel(approx. 240,000 plants) were being installed in 2021 
alone [German Solar Association (BSW) 2022], at least a threefold increase in 
annual  installations on roofs and open spaces  is  required  to  meet  the budget-
oriented target.

7

Source: see Appendix A

Presenter
Presentation Notes
The existing heterogeneous legal situation at European and national level in the building and energy supply sector requires harmonization and fundamental simplification.  The entire regulatory system must be stringently converted from primary energy demand to GHG emissions and simplified. This applies, among other things, to the planned amendment of the Building Energy Act (GEG) in 2022 - combined with the introduction of a validated assessment method. It is imperative that this be used to simplify and reduce the regulations. The basis for determining the targets of the building sector is an accounting according to the polluter-pays principle (see ZIA position paper). Only if GHG emissions for the energy demand in the building and, in perspective, also for the material input in production and refurbishment are attributed to the building, can the building sector assume its share of responsibility for achieving the climate targets and develop target-oriented strategies. To achieve the economic efficiency potentials, the minimum requirements for the building envelope that apply in new construction must be maintained. More stringent regulatory legislation is not necessary.

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#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
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National emissions trading system (nEHS)
Price development
of CO2-emissions 
per tonne in 
Germany according
to the nEHS
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National emissions trading system (nEHS)
n = 110 Residential

gas, 95 pcs. Share in sample 89% Average consumption 174.93 (kWh/n^2a)

Oil, 12 pcs. Share in sample 11% Average consumption 167.64(kWh/m^2a)
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Effects on residents

Source: see Appendix A
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