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Overview

The actual level of market penetration of cost-effective, energy-efficient technologies is often below their optimal level of market penetration; the gap between the actual and optimal levels of market penetration is known as the “energy efficiency gap,” and it arises due to various hindering factors known as “energy efficiency (EE) barriers.” This is particularly true for heat-pump room air-conditioners (RACs), which are an alternative to boilers for use as space-heating appliances. Although several scenarios proposed for the development of a low-carbon society has led to the recognition of the potential of RACs, there have not been many discussions on policies to improve the diffusion of these appliances. The purpose of this study is to conduct a case study on RACs in Japan to determine if EE barriers exist, identify the barriers if they exist, and discuss appropriate measures for the removal of these barriers; the study is based on a questionnaire survey of approximately 2500 consumers. First, we examine the impact of each of the six EE barriers—imperfect information, split incentives, access to capital, bounded rationality, hidden costs, and risks—in discouraging consumers from using RACs; these barriers have been identified on the basis of theoretical investigations by previous studies. Next, CO2 emission reduction potential curves, which show the relationship between the reduction amount and the marginal cost of reduction, are drawn using the questionnaire data and taking the EE barriers into account. The result shows that about two-thirds of the economic CO2 emission reduction potential in residential space heating and cooling possibly becomes unavailable due to the influence of EE barriers. This implies that appropriate measures to remove the EE barriers are as important as the development of cost-effective, energy-efficient technologies. Finally, policy implications for promoting energy-efficient space-heating appliances are discussed.
Methods

Empirical analysis based on questionnaire survey.

Classification of energy efficiency barriers (Sorrell et al, 2004).
System analysis of CO2 emission reduction potential curves.
Results
Approximately 60% of the CO2 emissions resulting from space heating and space cooling can be reduced if all households use currently available RACs (= “technical potential”) (Figure 1). Even after taking cost-effectiveness into consideration, approximately 50% of the emissions can be reduced (= “economic potential”). However, two-thirds of the cost-effective potential may be neglected due to the influence of various EE barriers (= “economic potential” - “market potential”). Among the EE barriers, “imperfect information” on energy costs and appliance efficiency is estimated to have the largest impact on the economic potential. Appropriate measures to remove EE barriers are as important as the development of cost-effective, energy-efficient technologies.
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Figure 1: CO2 emission reduction curves by RACs
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Figure 2: Impact of each EE barrier to CO2 emission reduction potential
Conclusions

As can been seen in the case study of RACs, even apparently cost-effective technologies may be confronted with many barriers. In order to accelerate CO2 mitigation, there is a need for research on methods to remove the EE barriers.
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