
 

 

The Model 
We posit that the responses to the conjoint choice questions are driven by the random utility 
model: 
 
 
  

 

With INVEST:  Outlay (in CHF) for the hypothetical renovation project 
REDUCT:  Subsidy from the Swiss federal government (in CHF) 
S: Annual savings (in CHF) on energy and heating expenses  
T:  Lifetime of the project 
C:  Dummy denoting whether the retrofit improves the thermal comfort  
 level of the home 
β1-β3: Marginal utilities of income 
β4:  Marginal utility of improved comfort 
δ:   Discount rate 
       :  Status-quo alternative-specific intercept 

  
Assuming that error term ε is an i.i.d. draw from the type I extreme value distribution, the 
probability that the respondents selects alternative k in any given choice task is 
 
 
 
 
where    . This is the 
contribution to the likelihood of a conditional logit model that is non-linear in variables and 
coefficients. The restriction that          allows us to estimate the discount rate directly from 
the responses to the conjoint choice questions. 

Results 
(1) Are government incentives effective in encouraging EE investments?  
 The likelihood of undertaking (hypothetical) energy-efficiency renovations increases with the 
 size of the subsidy offered by the Swiss federal government.  
(2) At what rate do homeowners discount future savings on the energy bills?  
 The discount rate implicit in the responses to the choice questions is low (1.5-2.9%). This is a 
 surprising result, which claims about the reasons for the so-called “energy efficiency gap” 
 since reluctance to undertake energy efficiency renovations in the home (or other buildings) 
 is often interpreted as implying high discount rates.  
(3) When homeowners make EE renovations and investment decisions, do they regard 

disbursements (the initial cost of the investment) and gains (government incentives and 
savings on the energy bills) as symmetric?  

 Costs and savings tend to be treated asymmetrically, but the direction of this asymmetry is 
 somewhat surprising, with a one-CHF increase in investment costs being weighted less 
 heavily than a one-CHF gain (in the form of a subsidy and/or saving on the energy bills). To 
 illustrate, for the average respondent it takes a rebate of only CHF 6,467 to offset an initial 
 investment of 20,000 CHF that implies savings of 600 CHF a year for 20 years but no thermal 
 comfort. Important for policy purposes: individuals who believe that climate change 
 considerations are an important driver of decisions to do energy efficiency renovations are 
 potentially more willing to do projects, in part because they weigh the savings in the energy 
 bills more heavily.  
(4) What is the role of expectations about future energy prices?  
 Individuals who expect large price increases are more likely to undertake energy efficiency 
 investments, whereas individuals who simply don’t know what the price of energy will be in 
 20 years are more likely to decline renovation projects and weight the upfront costs more 
 heavily. This latter finding is consistent with a number of possible explanations, including the 
 notion that uncertainty about future energy prices hinders energy efficiency investments . 

Conclusions 
Based on these results, we conclude that two tools help boost EE investment rates in the home: 
1. Incentives that lower the upfront cost of the investment are a potentially promising policy 

avenue for increasing home energy efficiency and 
2. Public campaigns that provide information about the costs and benefits of EE retrofits - 

including those to the public related to climate change. 
 
 
 
 

Energy Efficiency Investments in the Home: Swiss Homeowners and 
Expectations about Future Energy Prices 

 

Anna Alberini*, Silvia Banfi♠ and Céline Ramseier♠ 
 

*AREC, University of Maryland, College Park, USA 
♠ Swiss Federal Institute of Technology, Centre for Energy Policy and Economics (CEPE) 

 

Improving energy efficiency in the building sector has an important 
impact on the country’s total energy consumption and thus on CO2 
emission reductions. Using conjoint choice experiments, we surveyed 
473 Swiss homeowners about their preferences for energy efficiency 
home renovations. As predicted by economic theory, we find that 
homeowners are responsive to the upfront costs of the renovation 
projects, government-offered rebates, savings in energy expenses, time 
horizon over which such savings would be realized, and thermal 
comfort improvement. Even more important, the likelihood of 
undertaking energy-efficiency renovations increases with the size of the 
subsidy offered by the Swiss federal government. The implicit discount 
rate is low, ranging from 1.5 to 2.9%, depending on model specification. 

 
 
 
 

 

Research Questions 
(1) Are government incentives effective in encouraging EE investments?  
(2) At what rate do homeowners discount future savings on the energy bills?  
(3) When homeowners make EE renovations and investment decisions, do they regard 

disbursements (the initial cost of the investment) and gains (government incentives and 
savings on the energy bills) as symmetric?  

(4) What is the role of expectations about future energy prices?  

Background: The Energy Efficiency Paradox 
In practice, it can be observed that individuals pass up opportunities to purchase highly efficient, 
but somewhat more expensive, equipment (or energy efficiency investments) that result in energy 
savings in the future. Possible explanations include: 

i. impatience (i.e., high discount rates for money) 
ii. information failures  
iii. uncertainty about the savings in energy expenditures 
iv. institutional disincentives (e.g., landlords and renters)  
v. liquidity constraints  

We are especially concerned about (i), (iii) and (v) since one possible explanation for the low rate of 
adoption of EE technologies holds that people have high rates of intertemporal preference (i.e., 
they discount the future heavily). 

Data 
Attention was restricted to homeowners who incur both the costs and the benefits of EE retrofits 
and who are most likely to undergo home renovations soon. The final sample was comprised of 473 
owners of single family homes in five German-speaking cantons in Switzerland. 

The Choice Experiment 
 
 
 
 
 
 
 
 
 
Conjoint choice experiments are suitable to study people’s response to technical, financial and 
policy aspects of residential EE renovation projects. The alternatives are home renovation projects 
described by five attributes. Three of the five attributes are expressed in CHF, and any uncertainty 
about lifetime, costs and benefits, etc. is ruled out. The attributes are couched in a fashion that 
allows us to estimate the rate at which future savings are discounted: 
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Total up-front cost of the project/Investment costs  Range from 20’000 CHF to 150’000 CHF  

Subsidy (rebate) from the government  0, 15 and 30% of investment cost  

Thermal comfort  The same or improved  

Savings on the energy bills per year  10, 30 and 60% of expenditures reported by 
respondent  

The lifetime of the investment, which is also number of years 
over which the savings would be experienced 

20, 30, 40 years  
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