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Abstract

Buildings are responsible for around 36% of greenhouse gas emissions worldwide, and for around a quarter in Switzerland. In order for

Switzerland to achieve its Paris climate targets, the building stock must become significantly more climate-friendly. Clear criteria are 

crucial to determine the environmental sustainability of a building to steer investments towards climate-friendly buildings. 

With reference to the work of the EU Technical Expert Group on Sustainable Finance and the Climate Bond Initiative (CBI), generally 

applicable criteria for buildings in Switzerland are determined. Both are based on a best-in-class approach. While the EU Technical 

Taxonomy refers to the top 15% of buildings in terms of primary energy demand, CBI uses CO2-emissions as a benchmark. To compare

the current state of buildings sector with these criteria, a distributional building stock model is used, which also addresses the fact that 

the data availability on energy efficiency and climate compatibility of the building stock is unsatisfactory in many European countries. 

To be easily applicable in practice, the criteria are mainly based on two dimensions: on the one hand, on the requirements of codes

(in Switzerland the model regulations of the cantons, MuKEn) and widely used standards and labels (Minergie, GEAK), and on the other 

hand, on the energy sources used for the generation of space heat and hot water. 

The study shows that ecologically sustainable, climate-compatible building financing can always be assumed in Switzerland if one of the 

following two criteria are met for new buildings: multi-family, office or other non-residential buildings according to Minergie from 1998 

on, MuKEn from 2000 on or GEAK B that use heat-pumps, wood, pellets or solar energy. Or, any building with Minergie from 2009 on 

label, MuKEn 2014 or GEAK A that use heat pumps, wood, pellets, solar energy or district heating based on non-fossil energy. 
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Background

• Buildings: 39% of CO2-emissions worldwide1) 

25% in Switzerland2)

• Green building investment

• “green Bond” program of Raiffeisen

• What are green buildings?

Goal: Criteria for climate-compatible building 
finance in Switzerland
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Approaches

EU Taxonomy and CBI
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EU Taxonomy CBI

Existing buildings Top 15% primary energy Top 15% CO2-emissions

New buildings 20% more efficient than minimum 
requirement of country

Building renovation Reduction of 30% of primary energy 
compared to before refurbishment

Reduction of 34% of primary 
energy 

Individual measures
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Methodology

• Definition of criteria: based on EU 
Technical expert group on sustainable 
finance and Climate Bond Initiative (CBI)

• EU Taxonomy: primary energy3)

• CBI: CO2-emissions4)

• Existing buildings, new buildings

• Building renovations
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Methodology

• Best-in-class approach: top 15% 
primary energy and CO2-emissions

• Building stock model TEP Energy & 
Chalmer’s University

• Linear lowering path until 2050

• Local building labels, standards

Top 15% 
• primary energy 

• CO2-emissions
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Source: Calculation based on the Building Stock Model (BSM),
see 5) for details

(*) Scope 1 and 2
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Methodology 

 Reduction of 34% of primary energy (requirement of CBI)

Building renovations
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Source: https://www.geak.ch/media/rz_gea_903_basisbroschuere_a4_leporello_d_web.pdf
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Methodology

Energy labels, regulation and certificates in Switzerland

TEP Energy   I

• Minergie

• MuKEn: model regulations of the Cantons 

• GEAK: cantonal building certificate
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Results



Results: Top 15% in Switzerland
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Total (*) CO2-emissions 
[kgCO2-eq/m2a]

Single family
houses (SFH)

4.6

Multi family
houses (MFH)

7.0

Office 15.0

Non-residential 14.6

Current situation Outlook up to 2050
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(*) Scope 1 and 2
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Criteria for environmentally sustainable buildings 

Existing buildings, new buildings
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Total CO2-emissions

< 15% 
2030

<15% 
2025

<15% 
2020

>15% 
2020

• No fossil fuels
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Criteria for environmentally sustainable buildings 
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Energy carrier Building category Standard, label, regulation

Heat pumps, wood, pellets, 
solar energy

SFH Minergie 2002, GEAK A, MuKEn 2014

All other building categories Minergie 1998, GEAK A/B, MuKEn
2000/2008/2014

District heating
(based on non-fossil energy)

All building categories Minergie 2009, GEAK A, MuKEn 2014

Existing buildings, new buildings
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• Reduction of 34% of primary energy

Results: Reduction of 34% of primary energy

Building renovations
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GEAK 
improvement

of 2 classes
from

GEAK 
improvement

of 3 classes
from

GEAK 
improvement

of 4 classes
from

SFH C D, E, F G

MFH D, E F, G

Office and other
non-residential
buildings

D E, F, G
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Conclusion

• Discussion on the setting of criteria is important and not yet concluded

• CO2-emission vs. primary energy

• Data availability on energy efficiency and climate compatibility of buildings in 

Switzerland and EU must be improved 
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Thank you for your 
attention!
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Annex

• Building Types: single family houses (SFH), multi family houses (MFH), office 
buildings, non-residential buildings (hotel, office, industry, etc.)

• Energy carriers: oil, gas, heat pump, district heating, wood, pellets.

• Energy consumption: heating, hot water, electricity (lighting, ventilation, air 
conditioning and auxiliary energies)

• Conservative assumptions (high ratio of building envelope to floor area)

11.06.2021TEP Energy   I

Methodology
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Annex

Definitions and key assumptions
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Annex

Definitions and key assumptions: 
primary energy factor (PEF) and Coefficient of Greenhouse Gases (“THG-EK”)
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Annex

Energy certificate (GEAK) classes: Mapping to building states
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Annex

• Top 15% primary energy and CO2-emissions
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Results existing buildings and new buildings

Primary 
energy

[kWh/m2a]

Direct CO2-
emissions 

[kgCO2-
eq/m2a]

Total (*) CO2-
emissions 

[kgCO2-
eq/m2a]

SFH 151 0.0 4.6

MFH 159 0.0 7.0

office 263 0.0 15.0

non-res. 231 0.0 14.6

Total (*) CO2-emissions
[kgCO2-eq/m2a]

S
h

a
re

 o
f 
b

u
ild

in
g

s 

Single family houses

(*) Scope 1 and 2
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