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Net-zero carbon

https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-82140.html.
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Net-zero by 2050

-50% by  by 2030
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Features of Swiss cantonal energy policy

• Cantonal responsibility in energy policy:

– primarily related to buildings

– Also involved in: Energy supply, mobility, exemplary role etc.

• In most cantons (26): Strategies, guidelines, master plans etc.

– based on objectives of 2000 Watt society, CO2 emission reduction,  

targets of SuisseEnergie etc.

– Most cantons take over energy performance standards from EnDK:

* Modèle de prescriptions énergétiques des cantons (MoPEC) 

* Mustervorschriften der Kantone im Energiebereich (MuKEn) 

DETEC: Etat de la politique énergétique dans les cantons, 
https://pubdb.bfe.admin.ch/de/suche?keywords=405.
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Swiss cantonal energy policy - Principles

6

Climate and resources

En. eff. & renewables

Safe supply

Subsidiarity

Cost-effectiveness↑, target 
achievement ↓ (no early 
retrofit)

Waste heat 

next to REN

Local

CO2 tax needed

Nuclear → REN, nat. gas 

power stations

encourage//encourage

Exemplarity
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The 2000 Watt society (1/3)

https://www.local-energy.swiss/fr/arbeitsbereich/2000-watt-gesellschaft-pro/Grundlagen-und-Konventionen/Leitkonzept-2000-Watt-Gesellschaft.html#/

Values for CH - National
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old (v2014)

old (v2014)

old (v2014)

Primary energy

GHG emissions

Renewable energy 2050 at latest

2050 at latest

new (v2020)

new (v2020)

new (v2020)



The 2000 Watt society (2/3)

https://www.local-energy.swiss/fr/arbeitsbereich/2000-watt-gesellschaft-pro/Grundlagen-und-Konventionen/Leitkonzept-2000-Watt-Gesellschaft.html#/

Different scopes
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2000 Watt concept in context (3/3)

https://www.local-energy.swiss/fr/arbeitsbereich/2000-watt-gesellschaft-pro/Grundlagen-und-Konventionen/Leitkonzept-2000-Watt-Gesellschaft.html#/
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CECB Certificat énergétique 

cantonal des bâtiments

GEAK Gebäudeenergie-

ausweis der Kantone

SNBS = le Standard Construction 

durable Suisse 

SNBS Standard Nachhaltiges Bauen 

Schweiz

For system boundary “Operation”



Cantonal objectives – Primary energy/capita

https://www.local-energy.swiss/fr/arbeitsbereich/2000-watt-gesellschaft-pro/Grundlagen-und-Konventionen/Leitkonzept-2000-Watt-Gesellschaft.html#/
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Cantonal objectives – GHG emissions/capita

https://www.local-energy.swiss/fr/arbeitsbereich/2000-watt-gesellschaft-pro/Grundlagen-und-Konventionen/Leitkonzept-2000-Watt-Gesellschaft.html#/
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Thermal energy performance (residential sector)

Slide copy of presentation by Stephan Kämpfen at 

Swissbau, not dated; translated and adapted
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Slide copy of presentation by Stephan Kämpfen at 

Swissbau, not dated; translated and adapted

in kWh/a/m2

ERA

250

200

150

100

50

MuKEn 2014

Minergie Association founded in 1998

(MuKEn = MoPEC)

Thermal energy performance (residential sector)

35 

kWh/a/m2
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Slide copy of presentation by Stephan Kämpfen at 

Swissbau, not dated; translated and adapted

Thermal energy performance 

(residential sector, new bldgs., incl. hot water)

Today: 14.5 l/m2/a

Factor 4

Typical 

building 

1975

MuKEn/ 

MoPEC

1992

MuKEn/ 

MoPEC

2000

MuKEn/ 

MoPEC

2004

MuKEn/ 

MoPEC

2008

MuKEn/ 

MoPEC

2014

For retrofit 

25% higher, 

i.e. 6.0 l 

For retrofit 

50% higher, 

i.e. 

5.25 l/m2/a 
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Features of Swiss cantonal energy policy (cont.)

« Politique énergétique de l’EnDK – Repères et plan d’action », 2011:

• Until 2018 implementation of MoPEC 2014/MuKEn 2014: 

– New buildings: 

• if possible, completely self-sufficient in terms of thermal energy throughout 

the year as of 2020 (“near-zero energy buildings”)

• reasonable self-supply of electricity

– Old buildings (<1990): 

• Electric resistance heating prohibited as of 2015; mandatory renovation 

within 10 years (new installation was already prohibited in MoPEC/MuKEn

2008)

• When replacing a fossil heating system: around 10% to be saved or covered 

by renewables.

• Hot water to be provided largely with renewable energy as of 2020;

• Enhanced support of renewable energy & energy retrofit of building envelope
(see below, separate slides)

DETEC: Etat de la politique énergétique dans les cantons 2017 17
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Slide copy, from EnDK



Swiss cantonal energy policy

19Source:

2000 Watt societyPlan directeur de l’én.



Planned Federal Energy Law

https://www.parlament.ch/centers/eparl/curia/2017/20170071/S22%20F.pdf
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1. The 

cccditional

2.

3.

4. 

Mazout Gaz

Fuel oil Natural gas

CO2 emission limit 20 kg CO2/m
2
/a 20 kg CO2/m

2
/a

76 kWh/m2/a 101 kWh/m2/a

7.6 litres/m
2
/a 10.1 "litres"/m

2
/a

273 MJ/m2/a 364 MJ/m2/a

Equivalent final 

energy demand



Planned Federal Energy Law

https://www.parlament.ch/centers/eparl/curia/2017/20170071/S22%20F.pdf
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Mazout Gaz
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Slide copy, from O. Brenner, EnDK, 2021
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Slide copy, from O. Brenner, EnDK, 2021

Fuel oil
Air source 

heat pump

Ground source 

heat pump
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Challenges

• Noise

• Aesthetics

• Acceptance (installers etc.)
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Slide copy, from O. Brenner, EnDK, 2021
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Open access (2021): https://www.mdpi.com/1996-1073/14/6/1742

https://www.mdpi.com/1996-1073/14/6/1742


Cost-effectiveness, two indicators (cents/kWh)

◼ Levelized Programme Cost of Saved Energy – LPC

◼ Levelized Total Cost of Saved Energy – LTC

How to assess the economic performance of EEPs?

Patel et al., 2021 31



Experience: EEPs in CH (1/2)

ProKilowatt

◼ National, competitive, only for measures that cannot be implemented without 

subsidies

◼ since 2010; ~50 million volume, financed from levy < 0.1 centimes/kWh

◼ Programmes and Projects

◼ Promotion of the most cost-efficient inputs (LPC, programme production costs)

◼ in 2017/2018 evaluated by SFOA (EFK)

◼ Main point of criticism: freedider effect (was considered)

Country Sector Scope Year Unit

Levelized Programme 

Cost of Saved Energy 

(LPC)

Levelized Total Cost 

of Saved Energy 

(LTC)

CH Resid./Comm./Ind. National 

(ProKilowatt)

2010-2016 CH cents/kWh 3.6 17 (LTCs imple)

12 (LTCreference)

◼ ProKilowatt contributes 15% to the 2035 energy savings target of ES2050

Patel et al., 2021 32



Canton of Geneva

◼ Target for energy utility: save 150 GWh from 2008 until end 2013 (similar to EEO)

◼ Financing not secured 

forlonger term 

◼ No comparable information 

from other cantons

Yushchenko et al. 2015

Patel et al., 2021

Experience: EEPs in CH (2a/2)
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Country Sector Scope Year Unit

Levelized Programme 

Cost of Saved Energy 

(LPC)

Levelized Total Cost 

of Saved Energy 

(LTC)

CH Resid./Comm./Ind. National 

(ProKilowatt)

2010-2016 CH cents/kWh 3.6 17 (LTCs imple)

12 (LTCreference)
Resid./Comm./Ind. Local 

(Geneva)

2015 CH cents/kWh 4 * 16 (LTCs imple) **

EU - Italy All (esp. ind. & bldgs) National 2017 EUR cents/kWh 1.1 n/a

EU - Denmark Ind./Resid./Services National n/a EUR cents/kWh ~1.0 2.9

USA Residential National 2015 US cents/kWh 3.3 n/a

Residential 38 frontrunner states2015 US cents/kWh 4.3 n/a

Comm./Ind. National 2015 US cents/kWh 2.2 n/a

*, ** Only for electricity saving programmes

Wholesale price for electricity: approx. 5 cents/kWh according to the revision of the Energy Act

Patel et al., 2021

Experience: EEPs in CH (2b/2)

34



Note: Values are not directly comparable. 

*, ** Only for electricity saving programmes

Wholesale price for electricity: approx. 5 cents/kWh according to the revision of the Energy Act

Country Sector Scope Year Unit

Levelized Programme 

Cost of Saved Energy 

(LPC)

Levelized Total Cost 

of Saved Energy 

(LTC)

CH Resid./Comm./Ind. National 

(ProKilowatt)

2010-2016 CH cents/kWh 3.6 17 (LTCs imple)

12 (LTCreference)
Resid./Comm./Ind. Local 

(Geneva)

2015 CH cents/kWh 4 * 16 (LTCs imple) **

EU - Italy All (esp. ind. & bldgs) National 2017 EUR cents/kWh 1.1 n/a

EU - Denmark Ind./Resid./Services National n/a EUR cents/kWh ~1.0 2.9

USA Residential National 2015 US cents/kWh 3.3 n/a

Residential 38 frontrunner states2015 US cents/kWh 4.3 n/a

Comm./Ind. National 2015 US cents/kWh 2.2 n/a

Patel et al., 2021

Overview of the cost-effectiveness of EEPs
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Scope

Levelized Programme 

Cost of Saved Energy 

(LPC)

Levelized Total Cost 

of Saved Energy 

(LTC)

Rappen/kWh Rappen/kWh

National 

(ProKilowatt)

3.6 17 (LTCs imple)

12 (LTCreference)

Local 

(Geneva)

4 * 16 (LTCs imple) *

*) for electricity only

Levelized cost

CH cents/kWh

Large hydropower 7-30

Small hydropower 12-28

Wind power in CH 15-20

PV 6 kWpeak 26

10 kWpeak 23

30 kWpeak 18

100 kWpeak 12

1000 kWpeak 10

Biomass (combustion of wood) 18-36

Industrial and agricultural biogas 20-49

EEP (CH) Renewable electricity (CH)

Patel et al., 2021

Comparison of the cost efficiency of EEPs 

with renewable electricity
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◼ Strengths

❑ Subsidies → helps to make higher investment cost acceptable

❑ Communication → Awareness, guidance, market acceptance

❑ Accelerated market diffusion and transformation (spillover)

❑ Implementable at cantonal and communal level

❑ Avoided externalities, macroeconomic effects (GDP and employment)

◼ Weaknesses, challenges

❑ Freerider effect; other measures (e.g. regulation) are in principle more effective

❑ Regular adjustment (effort/expertise for programme executing agency and 

applicant)

❑ Quantification of energy efficiency gains

❑ Conflict of interest for energy suppliers

❑ Risk of fraud, energy poverty

Patel et al., 2021

Discussion
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Many thanks!

Prof. Martin K. Patel

Chair for Energy Efficiency

Institute for Environmental Sciences (ISE) and 

Dpt. F.-A. Forel for environmental and aquatic 

sciences (DEFSE), Faculty of Science

University of Geneva

martin.patel@unige.ch

Tel.: +41 (0) 22 379 0658, +41 789 679 033

s
a

v
e

d Operator

Referenzen:

• Patel, M.K. et al., S.: Why we continue to need Energy Efficiency Programmes - A critical review based on experiences in 

Switzerland and elsewhere. Energies, 14(6), open access: https://www.mdpi.com/1996-1073/14/6/1742

• SCCER-CREST (Swiss Competence Center for Research in Energy, Society and Transition). Energieeffizienzprogramme

- Lehren aus und für die Schweiz. CREST White Paper 10. March 2021, https://www.sccer-crest.ch/news-events-

publications/white-papers-sccer-crest/
38

https://www.mdpi.com/1996-1073/14/6/1742
https://www.sccer-crest.ch/news-events-publications/white-papers-sccer-crest/

