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Overview

Investments in energy efficiency are important determinants to reduce the demand for energy in the building sector, to meet climate and environmental targets, and to lower dependence on fossil fuels. For these reasons, energy efficiency investments are targeted by numerous government incentive programs. Many of these incentives apply to homeowners. Nonetheless, rates of energy efficiency renovations are still quite low although many of these renovations are economically interesting. 

Much research has been concerned with the so-called “energy efficiency paradox”, whereby indivi​duals 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 for this behavior include information gaps, transaction costs, adverse incentives for owners and renters and other institutional barriers, and limited access to credit, since substantial investments may be required to retrofit the existing housing stock (Clinch and Healy 2000).

In this paper, we are concerned with energy efficiency with respect to heating, which depends mainly on the insulation characteristics of the building envelope (i.e. façade, roof, windows and basement). 

Adopting a stated preference approach, we explored under what circumstances Swiss home owners are investing in energy efficiency. In particular, we aim to 1) identify the most relevant elements when deciding for an energy-efficiency retrofit project, 2) elicit discount rates for such long-term investments, and 3) analyze the impact of policy measures on the retrofitting decision. 
In the past years, the Swiss Federal Office of Energy (BFE) has commissioned several studies to analyze renovation preferences and energy efficiency potentials in the building sector (see BFE 2010, for a review). In general, these studies show 1) that there is a large potential for energy savings in Switzerland, 2) co-benefits of energy efficiency investments such as improved comfort are important in the decision to invest, and 3) there is a considerable willingness-to-pay for these co-benefits.

Economic theory posits that homeowners will undertake energy efficiency investments in the home if their benefits are greater than their costs. However, it seems that the cost-value ratio of energy efficiency investments in the building envelope is not perceived as being positive by many home owners and rates of energy efficiency renovations are still quite low in Switzerland.

One possible explanation for the low rate of adoption of energy efficiency (EE) technologies is that people do not believe the energy savings predicted by engineering estimates (Metcalf and Hassett 1999). Even if people accept the engineering estimates of the energy savings measured in physical units (e.g., kWhs), monetized savings may remain uncertain because of fluctuations in energy prices. The authors argue that the energy efficiency paradox is, under certain circumstances,  a rational response to uncertainty about the price of energy.

Liquidity-restricted homeowners or businesses may find it impossible to pay for the high upfront investments associated with energy efficiency investments. Lenders might charge higher rates for loans to smaller-scale energy users, as they judge the credit risk to be higher, or may deny the loans altogether (Choi Granade et al. 2009). 

Possible remedies to the low rates of adoption of EE technologies include the provision of information about the technologies and the energy savings they realize, and financial incentives that lower the up-front cost of the investments, and regulation (mandatory EE standards). Government policies have the potential to play an important role in the benefit-cost calculus.
Methods

We focus exclusively on Swiss single-family and semi-detached homes and row houses because the burden of retrofits and the incentives of future savings in heating expenses fall on the same economic agent: the homeowner. An additional requirement was that the homes have not been renovated since 1996 and thus are most likely to be renovated within the next few years.

The survey questionnaire was administered to 473 home owners in May 2010. The home owners were asked several conjoint choice questions about hypothetical energy efficiency renovation measures in their home. The hypothetical measures had the potential to reduce their energy expenses and were characterized by different attributes. We posit that the responses to the conjoint choice questions are driven by the random utility model:
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where INVEST is the outlay (in CHF) for the hypothetical renovation project, REDUCT is the subsidy from the government (also expressed in CHF), S is the annual savings on heating expenses made possible by the renovation measure, T is the lifetime of the measure, and C is a dummy denoting whether the retrofit improves the thermal comfort level of the home. In equation (1), β1, β2, and β3 represent marginal utilities of income, β4 is the marginal utility of improved comfort, δ is the discount rate, and  αSQ is a status-quo alternative-specific intercept. Equation (1) is not estimable unless an additional restriction is imposed on the coefficients for identification.  We force β2=β3 which allows us to estimate the discount rate directly from the responses to the conjoint choice questions. 

Equation (1) can be amended to allow for the marginal utility of savings and the marginal disutilities of disbursements to vary across respondents, depending on the individual characteristics of the homeowners and their houses. Finally, since each respondent was asked to examine a total of six pairs of hypothetical investment alternatives, we also estimated variants of equation (1) where we let the errors terms be correlated within a respondent. 

Results

As predicted by economic theory, the results of the econometric models show that homeowners are responsive to the upfront costs of the renovation projects and that they do pay attention to the savings in energy expenses, the time horizon over which such savings would be realized, and the thermal comfort improvement afforded by such renovations. Moreover, the likelihood of undertaking energy-efficiency renovations increases with the size of the subsidy offered by the government.
Conclusions

Importantly, we were able to estimate the rate at which people discount the future savings in energy bills. This rate varies with the model specification, but is always in the relatively narrow range between 1.5 and 4%. This is a surprising result, since reluctance to undertake energy efficiency renovations in the home (or other buildings) is often interpreted as implying high discount rates.
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