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Energy Efficiency Calculation and Analysis on Potentials of Energy Conservation
and Emissions Reduction under Haze Environment
—Based on the NH-DEA Model of Multiple Undesirable Output

MENG Qing-chun'*, HUANG Wei-dong'* , RONG Xiao-xia®"*
(1. School of Management, Shandong University, Jinan 250100, China;
2. School of Mathematics, Shandong University, Jinan 250100, China;

3. Research Center for Value Co-creation Network, Shandong University,Jinan 250100, China)

Abstract: Considering the current energy efficiency calculation hasn’t included the grey haze as the envi-
ronmental constraint, a Nonseparable Hybrid DEA Model is constructed based on the non-parametric fron-
tier. Taking SO,, NOx, CO,, smoke(dust) who cause haze as undesirable output of energy consumption,
the provincial energy efficiency in 2010—2013 under haze environment constraint is measured more scientif-
ic. The result suggests that: difference of provincial energy in China is significant; energy efficiency in the
eastern China is the highest, followed by central China and western China is the worst; the overall energy
efficiency in China is 0. 63. Then the influence factors of energy efficiency are analyzed through Tobit mod-
el and it is found that energy endowment, industrial structure, the government influence have significant
negative effect on energy efficiency, and technological progress has significantly positive effect on energy
efficiency. The influence degrees of various factors varies on eastern, central, western China are different.
From the perspective of energy conservation and emissions reduction potential, potential of energy saving
and pollutants caused haze reduction are both huge. Research results will help different provinces to estab-
lish energy saving and gray haze management planning.

Key words: haze; energy efficiency; NH-DEA; multiple undesirable output; energy conservation and emis-

sions reduction



