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Context

§ Cost-effectiveness analysis - core element of energy efficiency program 
evaluation.

§ How to better evaluate cost-effectiveness of energy efficiency programs? 

§ Technical perspective
§ Program administrator perspective

§ Multiple stakeholder perspectives

§ Most energy efficiency programs are cost-effective. But how to further 
improve the programs’ cost-effectiveness (especially in times of low energy 
prices)?
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Research questions

Are non-residential energy efficiency programs in Switzerland 
cost-effective from the perspective of different stakeholders?

How can cost-effectiveness of the programs be improved?
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Case study: Négawatt energy efficiency program
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§ Program administrator: Geneva’s public utility Services Industriels de 
Genève (SIG)

§ Target sectors: Industry, services and public sector

§ Participation criteria:
§ Electricity consumption ≥ 1 GWh/year OR 

§ Fossil fuels consumption for heating and processes  ≥ 4 GWh/year

§ Energy efficiency measures supported:
§ Lighting
§ Cooling, ventilation and heating equipment

§ Optimization of processes

§ Energy management
§ Other measures



§ Long-term energy management

§ Energy efficiency measures implementation

§ Trainings

Case study: Négawatt program functioning
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Case study: Négawatt program results 
(electricity savings part)

Les résultats présentés sont préliminaires

§ Program start: 2009

§ Electricity savings start: 2012

§ Program budget in 2009-2014: 14.4 million CHF

§ Expenditure by participants in 2012-2014: 24.1 million CHF

§ Number of energy efficiency measures implemented in 2012-2014: 297

§ Total first-year electricity savings in 2012-2014: 17.6 GWh/year**

*Preliminary results
** for which financial incentives have been paid before 2016



Benefits (+) and costs (-) by potential impact on groups of stakeholders
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Cost/Benefit	category Participants Ratepayers Program	
administrators

Utilities Geographic	
jurisdiction	territory

Society

Costs	of	EE	measures - - -

Programadministration	
costs

- - - -

Financial	incentives + - -

Energy cost	savings	to	
participants

+ + +

Lost	utility	revenue	due	
to	reduced energy	bills

- - -

Avoided costs	to	utility + + +

Tax	deductions	by	
program	participants

+ +**

Environmental	and	non-
energy	benefits

+

Macroeconomic impacts	
of	EE	program	(GDP,	
employment)

+

Macroeconomic impacts	
in	the	absence	of	EE	
program	(GDP,	
employment)

-

* Preliminary results
** if received from outside geographic jurisdiction territory



Methodology: Finding the ways to improve cost-effectiveness
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§ Cost-effectiveness tests performed for every stakeholder 
group: 

§ Detailed analysis from program administrator perspective:

Total costs per unit of energy saved =
=  (Energy efficiency measures costs + Program administration costs ) / 

Energy saved



Results
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Test Value
Participant 
test

1.82

Ratepayers 
test

0.24

Program 
administrator 
test

1.10

Utility test 0.28
Geographica
l jurisdiction 
test

0.75

Societal test 
on GDP

1.24

on 
employment

1.23



Conclusions

§ For Négawatt program:
§ Benefits to participants are 1.8 times larger than costs.
§ It is 10% less expensive to save energy than to consume.
§ Society as a whole benefits from increased GDP (+24%) and employment 

(+23%).
§ Among the trade-offs are potential increase in energy tariffs and higher costs 

for utilities.
§ Other costs and benefits should be accounted for in further studies (e.g., utility 

customer loyalty, other avoided environmental costs)

§ The study shows importance of analyzing cost-effectiveness from multiple 
stakeholder perspectives.

§ The proposed methodology can be used for other locations.
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Recommendations: Program administration (1/2)

§ Increased program scale
§ Focus on education and training
§ Priority to development of long-term relationships with program 

participants and contractors

§ Expected outcomes:
§ Lower program administration costs

§ Negotiated price discounts on equipment and installation services

§ Maximized coverage of energy saving potentials
§ Improved quality of energy services 
§ Positive spillover effects
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Recommendations: Policy (2/2)

§ Integration of energy efficiency programs with energy supply
§ Coordination with renewable energy policies and programs

§ Adequate legislative base

§ Expected outcomes:
§ Avoided additional costs for utilities

§ Contribution to smart grids development

§ Increased share of renewables in generation mix

§ Decreased import dependency

§ Improved security of supply
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Thank you for your attention!

Contact details:

Alisa	Yushchenko	E-mail:	alisa.yushchenko@unige.ch

Martin	Patel	E-mail:	martin.patel@unige.ch

Energy	Efficiency	group,	Institute	for	Environmental	Sciences	and	Forel	Institute

University	of	Geneva

Geneva,	Switzerland

Les résultats présentés sont préliminaires



References
[1] ECEEE. Understanding the Energy Efficiency Directive. Steering through the maze #6: A guide from eceee. European Council for an Energy Efficient 
Economy 2013.

[2] Ting M, Rufo M, Messenger M, Loper J. Measure costs – the forgotten child of energy efficiency analysis.  ECEEE 2013 Summer Study. Toulon/Hyères, 
France2013.

[3] Rufo MW. Perspectives on Program Influence and Cost Effectiveness: Moving Forward from the Recent US debates. In: EPEC, editor. International Energy 
Program Evaluation Conference2014.

[4] Stern F, Vantzis D. Protocols for Evaluating Energy Efficiency – Both Sides of the Atlantic.  International Energy Policies & Programmes Evaluation 
Conference IEPPEC. Berlin, Germany2014.

[5] Cerdá E, del Río P. Different interpretations of the cost-effectiveness of renewable electricity support: Some analytical results. Energy. 2015;90, Part 1:286-
98.

[6] Tommerup H, SvendsenS. Energy savings in Danish residential building stock. Energy and Buildings. 2006;38:618-26.

[7] McNeil MA, Bojda N. Cost-effectiveness of high-efficiency appliances in the U.S. residential sector: A case study. Energy Policy. 2012;45:33-42.

[8] Wang Q, Holmberg S. A methodology to assess energy-demand savings and cost effectiveness of retrofitting in existing Swedish residential buildings. 
Sustainable Cities and Society. 2015;14:254-66.

[9] Jakob M, Nutter S. Marginal costs, cost dynamics and co-benefits of energy efficiency investments in the residential buildings sector.  ECEEE 2003 Summer 
Study. Hyères/Toulon, France2003.

[10] Schneider DR, Kirac M, Hublin A. Cost-effectiveness of GHG emission reduction measures and energy recovery from municipal waste in Croatia. Energy. 
2012;48:203-11.

[11] Martinaitis V, Rogoža A, Bikmanien≐ I. Criterion to evaluate the “twofold benefit” of the renovation of buildings and their elements. Energy and Buildings. 
2004;36:3-8.

[12] Backlund S, Thollander P. Impact after three years of the Swedish energy audit program. Energy. 2015;82:54-60.

[13] SFOE. Rapport de monitorage ProKilowatt - 2010 à 2012. Swiss Federal Office of Energy; 2013.

[14] SFOE. Le Programme Bâtiment en 2013. Rapport annuel. Swiss Federal Office of Energy; 2014.

[15] INFRAS. Contributions Globales aux Cantons Selon l'Art. 15 LEne. Analyse de l'efficacité des programescantonaux d'encouragement. Résultats de 
l'enquête 2013. Swiss Federal Office of Energy; 2014.

Les résultats présentés sont préliminaires



References
[16] SFOE. Etat de la politique énergétique dans les cantons 14. Swiss Federal Office of Energy; 2014.

[17] Friedrich K, Eldridge M, York D, Wite P, Kushler M. Saving Energy Cost-Effectively: A National Review of the Cost of Energy Saved Through Utility-Sector 
Energy Efficiency Programs. American Counsil for an Energy-Efficient Economy; 2009.

[18] de la Rue du Can S, Leventis G, Phadke A, Gopal A. Design of incentive programs for accelerating penetration of energy-efficient appliances. Energy 
Policy. 2014;72:56-66.

[19] Transue M, Felder FA. Comparison of energy efficiency incentive programs: Rebates and white certificates. Utilities Policy. 2010;18:103-11.

[20] Thollander P, Dotzauer E. An energy efficiency program for Swedish industrial small- and medium-sized enterprises. Journal of Cleaner Production. 
2010;18:1339-46.

[21] Woolf T, Steinhurst W, Malone E, Takahashi K. Energy Efficiency Cost-Effectiveness Screening. Regulatory Assistance Project; 2012.

[22] Clinch JP, Healy JD. Cost-benefit analysis of domestic energy efficiency. Energy Policy. 2001;29:113-24.

[23] Rosenow J, Platt R, Demurtas A. Fiscal impacts of energy efficiency programmes—The example of solid wall insulation investment in the UK. Energy 
Policy. 2014;74:610-20.

[24] Morrissey J, Meyrick B, SivaramanD, Horne RE, Berry M. Cost-benefit assessment of energy efficiency investments: Accounting for future resources, 
savings and risks in the Australian residential sector. Energy Policy. 2013;54:148-59.

[25] Blackhurst M, Lima Azevedo I, Scott Matthews H, Hendrickson CT. Designing building energy efficiency programs for greenhouse gas reductions. Energy 
Policy. 2011;39:5269-79.

[26] Tonn B, Peretz JH. State-level benefits of energy efficiency. Energy Policy. 2007;35:3665-74.

[27] Vine E, Rhee CH, Lee KD. Measurement and evaluation of energy efficiency programs: California and South Korea. Energy. 2006;31:1100-13.

[28] Hoffman IM, Rybka G, Leventis G, Goldman CA, Schwartz L, Billingsley M, et al. The Total Cost of Saving Electricity through Utility Customer-Funded 
Energy Efficiency Programs: Estimates at the National, State, Sector and Program Level. Berkeley Lab; 2015.

[29] IEA. Capturing the Multiple Benefits of Energy Efficiency. International Energy Agency; 2014.

[30] ELCOM. Site Internet de l'ElCom concernant les prix de l'électricité. https://www.prix-electricite.elcom.admin.ch: Federal Electricity Commission ElCom; 
2015.

Les résultats présentés sont préliminaires



References
[31] OCSTAT. Production et approvisionnement en électricité du réseau genevois depuis 1980. Geneva: Office cantonal de la statistique; 2015.

[32] EPA. Understanding Cost-Effectiveness of Energy Efficiency Programs Best Practices, Technical Methods, and Emerging Issues for Policy-Makers. U.S. 
Environmental Protection Agency; 2008.

[33] CPUC. California Standard Practice Manual. Economic Analysis of Demand-Side Programs and Projects. California Public Utilities Commission; 2001.

[34] Blumstein C. Program evaluation and incentives for administrators of energy efficiency programs: can evaluation solve the principal/agent problem?  ECEEE 
2009 Summer Study. Toulon/Hyères, France2009.

[35] Wilson R, Biewald B. Best Practices in Electric Utility Integrated Resource Planning. Examples of State Regulations and Recent Utility Plans. Synapse 
Energy Economics Inc.; 2013.

[36] Sreedharan P, Miller D, Price S, Woo CK. Avoided cost estimation and cost-effectiveness of permanent load shifting in California. Applied Energy. 
2012;96:115-21.

[37] Grover S. Washington Western Climate Initiative Economic Impact Analysis. Final report by ECOnorthwest. Department of Ecology of State of Washington. 
ECOnorthwest; 2010.

[38] Geller H, Goldberg M. Energy Efficiency and Job Creation in Colorado.: Southwest Energy Efficiency Project; 2009.

[39] Cabrera D, Seal T, Bertholet J-L, Lachal B, Jeanneret C. Evaluation of energy efficiency program in Geneva. Energy Efficiency. 2012;5:87-96.

[40] Bertholet J-L, Cabrera D, Lachal B, Patel MK. Evaluation of an energy efficiency program for small customers in Geneva International Energy Program 
Evaluation Conference IEPEC. Berlin 2014.

[41] Prognos. Die Energieperspektiven für die Schweiz bis 2050. Energienachfrage une Elektrizitätsangebot in der Schweiz 2000-2050. Ergebnisse der 
Modellrechnungen für das Energiesystem. In: PrognosA, editor. Basel: Prognos AG; 2012.

[42] OECD. Corporate income tax rate. https://stats.oecd.org/Index.aspx?DataSetCode=TABLE_II1: Organisation for Economic Co-operation and Development; 
2015.

[43] EC. Market observatory & Statistics. Electricity. Quarterly Reports On European Electricity Markets. https://ec.europa.eu/energy/en/statistics/market-analysis
European Commission; 2015.

[44] Densing M, Hirschberg S, Turton H. Review of Swiss Electricity Scenarios 2050. Report prepared for the Group Energy Perspectives and the Swiss 
Competence Center for Energy Research “Supply of Electricity“ (SCCER SoE). Paul Scherrer Institut; 2014.

[45] SIG. Electricité Vitale Bleu : le produit de référence SIG. http://www.sig-ge.ch/particuliers/les-energies/mon-electricite/les-produits-electricite-sig/sig-vitale-
bleu: Services Industriels de Genève; 2015.

Les résultats présentés sont préliminaires



References
[46] Betz R, Leu T, Schleiniger R. Disentangling the Effects of Swiss Energy and Climate Policies. Zurich University of Applied Sciences, School of Management 
and Law; 2015.

[47] EEA. Overview of the electricity production and use in Europe. http://www.eea.europa.eu/data-and-maps/indicators/overview-of-the-electricity-
production/assessment-2: International Energy Agency; 2016.

[48] Yushchenko A, Patel MK. Contributing to a green energy economy? A macroeconomic analysis of an energy efficiency program operated by a Swiss utility. 
Applied Energy.

[49] Trading Economics. Switzerland Government Bond 10Y. http://www.tradingeconomics.com/switzerland/government-bond-yield: Trading Economics; 2015.

[50] World Bank. Deposit interest rate. http://data.worldbank.org/indicator/FR.INR.DPST: The World Bank; 2015.

[51] World Bank. Lending interest rate. http://data.worldbank.org/indicator/FR.INR.LEND/countries: The World Bank; 2015.

[52] Trading Economics. Switzerland Inflation Rate. http://www.tradingeconomics.com/switzerland/inflation-cpi: Trading Economics; 2015.

[53] IEA. Energy Policies of IEA Countries. Switzerland. 2012 Review.: International Energy Agency; 2012.

[54] Bower S, Huntington S, Comings T, Poor WT. Economic Impacts of Energy Efficiency in Vermont: Creating an Efficient Economy and Jobs in the Future.: 
Synapse Energy Economics Inc.; 2011.

[55] Synapse Energy Economics. Best practices in energy efficiency program screening: how to ensure that the value of energy efficiency is properly accounted 
for. On behalf of the National Home Performance Counsil; 2012.

[56] Ürge-VorsatzD, Novikova A, Sharmina M. Counting good: quantifying the co-benefits of improved efficiency in buildings.  ECEEE 2009 Summer Study. 
Toulon/Hyères, France2009.

[57] XE. Currency Charts (EUR/CHF). http://www.xe.com/currencycharts/?from=EUR&to=CHF&view=10Y: XE; 2015.

[58] XE. Currency Charts (USD/CHF). http://www.xe.com/currencycharts/?from=USD&to=CHF&view=10Y: XE; 2015.

[59] Filippini M, Datta S, Boogen N. An Evaluation of the Impact of Energy Efficiency Policies on Residential Electricity Demand in Switzerland. Swiss Federal 
Office of Energy; 2015.

[60] Henriksson E, Söderholm P. The cost-effectiveness of voluntary energy efficiency programs. Energy for Sustainable Development. 2009;13:235-43.

Les résultats présentés sont préliminaires



References
[61] Mahone A, Woo CK, Williams J, Horowitz I. Renewable portfolio standards and cost-effective energy-efficiency investment. Energy Policy. 2009;37:774-7.

[62] Mundaca L. Transaction costs of Tradable White Certificate schemes: The Energy Efficiency Commitment as case study. Energy Policy. 2007;35:4340-54.

[63] Rahimi F, Ipakchi A. Demand Response as a Market Resource Under the Smart Grid Paradigm. Smart Grid, IEEE Transactions on. 2010;1:82-8.

[64] Ipakchi A, Albuyeh F. Grid of the future. Power and Energy Magazine, IEEE. 2009;7:52-62.

[65] Woo CK, Kollman E, Orans R, Price S, Horii B. Now that California has AMI, what can the state do with it? Energy Policy. 2008;36:1366-74.

[66] Wang J, Liu C, Ton D, Zhou Y, Kim J, Vyas A. Impact of plug-in hybrid electric vehicles on power systems with demand response and wind power. Energy 
Policy. 2011;39:4016-21.

[67] Moura PS, de Almeida AT. The role of demand-side management in the grid integration of wind power. Applied Energy. 2010;87:2581-8.

[68] Sovacool BK. The importance of comprehensiveness in renewable electricity and energy-efficiency policy. Energy Policy. 2009;37:1529-41.

Les résultats présentés sont préliminaires


