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Effects of substituting energy with capital

on China’s energy conservation and emission reduction
HE Yongda' LIU Zhichao> SUN Wei’

(1. School of Statistics Shanxi University of Finance and Economics Taiyuan 030006 China;
2. Business School of Jilin University Changchun 130012 China;
3. Center for Quantitative Economics of Jilin University Changchun 130012 China)

Abstract: It is of great significance for Chinas economic development to substitute energy with capital ( SEC) to im-
prove energy efficiency and reduce pollutant emission. Therefore this paper aims to shed some light on the effects of SEC on
China’s regional aggregated energy efficiency and pollutant emission from the perspective of factor substitution of capital and
energy. In the framework of dual output production function and input direction distance function the energy efficiency and e—
mission reduction potentials of SEC in each region are analyzed by static and dynamic comparison method in the two-scenario
mathematical model with translog cost function formula and the stochastic frontier analysis ( SFA) method. Then the capital
energy ratio and the energy structure factor are taken into combined regression model to examine the impact on energy efficien—
cy and to explore the significance and regional heterogeneity of the effect of SEC on energy efficiency and emission reduction.
The results show that the effect of SEC on energy efficiency and emission reduction is significant and this effect has obvious
regional heterogeneity that regions with lower efficiency scores hold more extensive potential to improve their energy and envi—
ronmental performance by means of SEC. Furthermore upgrading industrial structure increasing the proportion of capital and
energy and adjusting the energy structure especially reducing the proportion of coal in energy are of great significance to
China’s energy and environmental performance.

Key words: factor substitution; energy efficiency; energy conservation and emission reduction; translog cost function;

stochastic frontier analysis ( SFA)
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