Heterogeneity in the effect of home energy audits: Theory and evidence
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1. Overview
A longstanding question in the study of residential energy demand concerns the role of information as a determinant of home-efficiency improvements. Although the provision of information via home energy audits is frequently argued to increase the likelihood of efficiency investments, empirical support for this assertion is tenuous at best. For example, in an early study, Hirst and Goeltz (1985) consider a US residential weatherization program and find no effect of audits, and only a weak influence if the audits are offered together with loans. More recently, Schleich (2004) examines whether energy audits can overcome certain investment barriers in the German commerce and service sector. His results imply that audits help to inform about the own energy consumption structure, but have little effect in reducing a perceived information deficit.

A possible explanation for the disparity between theoretical expectations and empirical findings is that an objectively conducted audit may in fact result in a decision against retrofitting. This possibility has been suggested by Metcalf and Hassett (1999), who speculate that consumers receive coaching from auditors on how to save energy through behavioral changes, which may lead them to conclude that investments are not necessary. If an audit affects an investment decision in both directions, an empirical consequence could be non-significant average effects. Thus, reconciling the disagreement between theory and empirical findings would be a matter of using an appropriate methodology.

2. Methods

Using a unique data set combining household, engineering, and GIS-based regional information from Germany, the present paper aims to fill this void by analyzing how consumers respond to home energy audits. The core of the data set comprises 3000 single-family homeowners drawn from the German Energy Consumption Survey, which contains the actual choice among 32 possible renovation alternatives. This data is augmented by data on investment costs and energy conversation from billing data and technical relationships, thereby making it possible to derive the costs and savings for both the selected and remaining alternatives. We begin by developing a stylized model that isolates the role of information in determining whether a retrofit is undertaken. This role is found to be theoretically ambiguous, and depends fundamentally on the ex-ante uncertainty associated with alternative retrofit options. Consequently, in the empirical analysis, we allow for the possibility that the effects of an audit may vary by consumer and be either positive or negative by estimating a random-parameter logit model (alternatively referred to as mixed logit). 
3. Results and Conclusions

Our results not only confirm the importance of costs and savings as determinants of renovation choices, they also suggest some evidence that the effects of an audit vary across consumers. Specifically, while the mean effect of an audit appears to be zero, the distribution around this effect is significant, implying different responses to the provision of information. We conclude that the mixed logit model reveals important information about behavioral heterogeneity that would otherwise be neglected with the application of a standard logit model.  More generally, our analysis demonstrates that information measures, such as audits, may or may not spur renovation activities. Nevertheless, such measures can confer benefits to individual welfare to the extent that they help homeowners reach informed renovation decisions. 
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