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Overview

Major household appliances (refrigerators, freezers, dishwashers, electric ovens, washing machines, and clothes dryers) account for 35 percent of total EU 15 residential end-use electricity consumption.  Increasing the energy efficiency of these appliances is, thus, crucial for realizing the 2007 European Council Action Plan for Energy Efficiency (EC 2006) target of 27 percent residential energy-savings by 2020 using existing technologies.    The EU appliance energy consumption labeling scheme has been a key component of past efforts to increase the diffusion of energy-efficient appliances (Bertoldi and Atanasiu, 2007).  The labeling scheme is expected to play an important role in future efficiency gains by making consumers aware of the relative energy-efficiency of appliances and potential cost savings through observable, uniform, and credible standards and, thereby, creating market incentives for appliance manufactures to design more energy-efficient products.
The effectiveness of the energy labeling scheme in driving reductions in residential energy consumption depends on two factors.  First, consumers have to be aware of the classification system.  Second, the labeling system has to influence consumer purchase decisions.   This paper examines the effectiveness of the energy labeling scheme in Germany by documenting both consumer knowledge of the EU Energy Consumption Labeling Framework for kitchen and washing appliances and the socio-demographic factors that influence consumer choice of Class A energy-efficient appliances. 

Methods

The analysis is conducted using data from a large December 2002 survey of 20,235 German households.  Knowledge of the energy labeling scheme is measured by respondent responses on the energy efficiency class of their refrigerators, freezers, dishwashers, electric ovens, washing machines, and clothes dryers.  Specifically, respondents who do not provide a classification between A and G in the labeling scheme classification are assumed to be unaware of the energy-rating of the appliance.  The indicator of household awareness is regressed by a Probit model on household and residence characteristics.  Particular attention is paid to the age of the residence, as households living in owned residences built after the official implementation of the energy-labeling scheme in Germany are much more likely to have been exposed to the labeling scheme when purchasing an appliance.

Analysis of determinants of choice of energy efficient appliances is potentially subject to serious knowledge-based selection bias, as only households who are aware of the scheme respond to the question.  Positive responders may have unique observed and unobserved characteristics that bias parameter estimates of the determinants of A-Class energy efficient appliances for the general population.  The determinants of A-Class appliances are, therefore, jointly estimated with the determinants of knowledge of the energy labeling scheme in a bi-variate Probit framework to control for potential knowledge-based sample selection bias (van de Ven and van Praag, 1981).
Results
The results indicate that as of late 2002 knowledge of the energy-class rating of major household appliances was generally low, ranging from 8 percent of respondent households who own electric-ovens to 24 percent for washing machines (figure 1).  Among those who know the appliance energy-class, roughly half purchased A-Class appliances; with electric-ovens again having the lowest share at 48 percent and washing machines having the highest share at 65 percent.  However, when the results are viewed within the timeframe of implementation of EU energy directives in Germany, the energy labeling scheme performs much better in terms of exposing households to information on the relative efficiency of appliances.  EU Energy Labeling Implementing Directives were put in place in 1994 for refrigerators, freezers, and their combinations, 1995 for washing machines, clothes dryers, and their combinations, 1997 for dishwashers, and 2002 for electric ovens.  German Energy Consumption Labeling Ordinances for refrigerators, freezers, washing machines, and clothes dryers followed in 1998.  Average appliance life spans of between 10 years for dishwashers and 14 years for refrigerators suggest that a relatively high share of consumers who made appliance purchases after the implementation of the directives knew the energy-class of the appliance.   
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Figure 1: Energy Labeling Scheme Knowledge and Energy Class-A Purchase
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Multivariate regression results reveal that differential energy-class knowledge generates significant sample selection bias in the analysis of Class-A appliance purchase.  Recent residence construction, higher household education and income levels, higher regional electric prices, and knowledge of household electricity consumption are generally associated with knowledge of appliance energy class.  Associations between Class-A appliance purchase choices and household and residence characteristics are generally weaker than associations with knowledge of the labeling scheme.  But ownership of other Class-A appliances and higher regional electric prices are positively associated with Class-A purchase for most appliances.
Conclusions

The results generate implications for the refinement of energy-efficiency labeling schemes and other policies to promote the take up of energy efficient household appliances.  Given the relatively long average life of most major household appliance, the information provided in energy labels will diffuse very slowly into consumer purchase decisions.  This long lag period must be accounted for in the formulation and evaluation of energy-efficiency labeling schemes.  The data also provide evidence that class-A purchase propensity increased rapidly for most appliances between mandatory implementation of labeling schemes in the beginning of 1998 and the household survey at the end of 2002.  But, it is unclear if this shift was motivated by increased supply of class-A appliance due to energy efficiency technology advances on the part of manufactures or by increased demand for class-A appliances due to the EU labeling scheme.  

The results also suggest that consumers respond to economic incentives, as knowledge of energy classes and, to a lesser extent, purchase propensity respond positively to regional energy prices.  This finding suggests that policies that internalize the social costs of energy consumption will spur increased adoption of energy efficient appliances, as will provision of economic information on economic benefits of energy efficient appliances.  Increased awareness of household energy use and access to information though personal computers are also likely to influence consumer purchase decisions and should be incorporates into future energy classification scheme information awareness campaigns.
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