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Endogenous Energy Efficiency Rebound Effect Asymmetry
and Emission Reduction Potential Estimation:

An Empirical Analysis Based on City Power Data in China

LIU Zimin' ZHU Penghu® DENG Mingyan' YANG Dan'

(1. School of Economics and Management Southwest University Chongqing 400715 China;
2. China Institute for Studies in Energy Policy Xiamen University Xiamen 361000 China)

Abstract: The energy rebound effect is a key threat to energy and environmental policy objectives. By constructing a sto—
chastic frontier approach with additional rebound effect and using 100 cities electricity consumption data from 2006 to 2017 in
China this paper measures energy efficiency and rebound effect of industrial and residential electricity consumption respec—
tively and analyzes the impact of the electricity adjustment policies and potential contributions of energy conservation and emis—
sion reduction in the electricity industry. The results show that the energy efficiency of both industrial and residential electricity
consumption in China is non-effective and both have a high degree of a partial rebound effect. The rebound effect for residen—
tial electricity has price asymmetry while that for industrial electricity is symmetric. A 10% decrease in industrial electricity
prices increases the rebound effect by 15. 55% and increases electricity consumption by 9. 47%  while the implementation of
residential block electricity prices decreases the rebound effect by 20. 15% and decreases electricity consumption by 1. 15%.
The electricity industry can achieve 23. 77% of energy conservation and emission reduction by improving efficiency but the re—
bound effect will offset 13. 19% of the contribution. The government should use differentiated and precise energy pricing and
environmental regulation instruments for industrial and residential customers to more effectively achieve energy efficiency and e—
mission reduction targets.

Key words: energy efficiency; rebound effect; endogenous stochastic frontier model; asymmetric; emission reduction po—

tential



