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1. Overview

The economic evaluation of energy-saving systems in residential buildings has been subject of a fair amount of empirical research. Given the relatively little demand for such systems, particularly the recently developed air renewal (housing ventilation) and enhanced insulation systems, the stated preference models have often been considered as a legitimate means to elicit the consumers’ evaluation or willingness-to-pay (WTP) for such systems. The concept of WTP, initially developed for public or non-market goods, has been increasingly used for ‘new’ goods and services with limited demand. In these cases, it has been argued that the market prices do not completely reflect the consumers’ valuation because of transactions costs related to information and other constraints. Such transactions costs have been often asserted as the origins of the so called ‘energy-efficiency gap’ between the predicted demand based on economic optimization and the observed demand from revealed preferences. Empirical analysis of WTP using choice experiments can shed light on the issue. 

In the housing sector, the findings reported in the few available studies suggest considerable values of WTP for end-use consumers (e.g. tenants, house owners), see Poortinga et al. (2003), Sadler (2003), Farsi (2007), Banfi et al. (2008). Being usually above the investment costs, these aggregate values support the hypothesis of transactions costs, but in a qualitative way. In fact high values of WTP suggest that the transactions costs should be sought in agency problems in the transfer of preferences from end-use consumers to the investors (e.g. real estate developers, landlords and owners) rather than the lack of information about the benefits of the goods. The available studies are however too limited to provide any conclusive evidence in this regard. An important limitation of these studies is their assumption about the uniformity of the preferences among the individuals. Moreover, in most cases, the design of the experiments is based on an implicit assumption that all consumers do have a positive marginal value for the energy-saving systems. Such an assumption is helpful from a practical point of view because it provides a basis for identifying the dominated alternatives that are usually excluded from the choice experiment to avoid extremely large numbers of randomized alternatives. This paper is an attempt to relax the above assumptions. 

While asserting that a majority of the consumers are likely to appreciate the energy-saving systems in their dwellings, we contend that there is a considerable heterogeneity among consumers. Anecdotal evidence suggests that the assumption of positive valuation could be quite restrictive in energy-efficient housing: In Switzerland and probably elsewhere in the world, it is not hard to meet people who strongly dislike ventilation systems and tightly insulated buildings. When asked for an explanation, they occasionally express concerns such as ‘breathing through pipes’ and ‘suffocation of the building’. On the other hand, a great number of people welcome the idea of energy efficiency but do not recognise the claimed benefits of these systems such as comfort and indoor air quality.

This paper will argue that ignoring such heterogeneity in the individual preferences could have an important effect on the aggregate estimates WTP. In particular, experiment designs that exclude alternatives that appear to be dominated from a conventional economic point of view, could lead to an overestimation of the consumers’ valuation. A careful analysis of WTP differences across individuals especially considering those who have negative valuations, can provide a better understanding of the ‘energy-efficiency gap’ and therefore help to achieve more effective policy measures for promoting energy efficiency in the housing sector.      

2. Methods

This paper uses the data from a choice experiment survey conducted in Switzerland. The respondents are generally the tenants of apartment buildings and/or house owners. The observations are based on repeated choice situations (choice cards) with several hypothetical housing alternatives with different energy-efficiency attributes and prices. The respondents have been provided with alternatives that are closely related to their actual housing situations and were asked to select their preferred alternatives in each choice card. The focus of the experiments lies upon three systems: housing ventilation, window insulation and facade insulation, the latter two of them with different energy efficiency level.

A novelty of the experiment design is that the alternatives have been designed randomly and the seemingly dominated (and occasionally unrealistic) alternatives were not excluded from the design. Therefore, there is no a priori assumption about the consumers’ preferences. For instance, occasionally a housing option with insulation is offered at a lower price to allow the negative-valued consumers to reveal their preferences. 

The data have been analyzed using a latent-class binary logit model with three latent categories. The results have been compared with those obtained from conventional models and also with those based on a sub-sample, in which the dominated alternatives are excluded from the analysis.  

3. Results

The estimation results indicate a significant heterogeneity across individuals. The latent-class model identifies a fraction of respondents who appear to be skeptical to most of the energy-saving measures included in the study. As expected, the major skepticism concerns the air-renewal systems, which concerns about a third of the respondents. Virtually all the respondents attach a positive valuation on the insulated windows. However the WTP varies significantly from one group to another. The findings also suggest a considerable skepticism regarding facade insulation. The results are internally consistent because the individuals who have a negative assessment of ventilation systems are also relatively likely to have a low valuation of facade insulation. The results also suggest that a considerable group of respondents value the energy efficiency attributes considerably higher than the rest of the sample. 

4. Conclusions

This study highlights the importance of individual heterogeneity in the assessment of consumers’ behavior regarding energy-efficiency in the housing sector. The observations based on a choice experiment conducted in Switzerland have been analyzed with elaborate econometric models that can account for unobserved heterogeneity. The results underline the potential biases that can be caused by ignoring heterogeneity and dealing all individuals with a uniform utility function.  

An important policy implication of the results reported in this study is that the reasons for the ‘energy-efficiency gap’ in the housing sector are related to several factors that are specific to different categories of consumers. In contrast with the previous studies in this field, this paper recognizes that individuals might respond completely differently to any policy instruments aimed at the promotion of energy efficiency. A considerable fraction of people have a negative valuation of certain energy-saving measures. This group of consumers is less likely to adopt these measures. On the other hand, the environmentally-friendly group might be more likely to benefit too much (in a free-rider manner) from certain privileges provided by promotion programs. An effective policy measure should consider these differences and target various categories of consumers with specifically tailored instruments.     
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