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Figure 1 Energy environment efficiency under group-frontier and meta-frontier, 2000-2017
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Table 3 Energy shadow price under group-frontier and meta-frontier by province, 2000-2017
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Table 3 Energy shadow price under group-frontier and meta-frontier of selected provinces in China, 2000-2017
K REALRT B Cililp
2000—2005  2006—2011  2012—2017  2000—2017  2000—2005 2006—2011  2012—2017  2000—2017

Al Jeae 0.623 0.755 1.296 0.891 0.625 0.758 1.302 0.895
Kt 0.476 0.562 0.649 0.562 0.478 0.574 0.657 0.570
STy 0.376 0.455 0.675 0.502 0.382 0.458 0.678 0.506
i 0.561 0.574 0.653 0.596 0.563 0.576 0.658 0.599
15 0.630 0.628 0.729 0.662 0.636 0.630 0.729 0.665
Wi 0.594 0.696 0.773 0.688 0.600 0.702 0.773 0.692
firkea 0.655 0.694 0.939 0.763 0.669 0.699 0.942 0.770
IR 0.736 0.825 0.947 0.836 0.740 0.830 0.949 0.840
3] 0.740 0.806 0.952 0.833 0.744 0.821 0.958 0.841
S5 0.599 0.666 0.846 0.704 0.604 0.672 0.850 0.709
B4 R 0.319 0.583 0.882 0.595 0.347 0.603 0.893 0.614
IR 0.361 0.424 0.632 0.472 0.442 0.471 0.708 0.540
LR 0.382 0.570 0.918 0.623 0.483 0.625 0.959 0.689
i 0.372 0.530 0.842 0.582 0.472 0.697 0.975 0.715
tifE) 0.258 0.545 0.661 0.488 0.322 0.586 0.733 0.547
Wik 0.480 0.531 0.812 0.608 0.527 0.550 0.844 0.640
ik 0.215 0.476 0.800 0.497 0.289 0.503 0.845 0.546
i) 0.272 0.462 0.723 0.486 0.315 0.659 0.894 0.623
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L7 0.174 0.249 0.352 0.258 0.207 0.312 0.508 0.343
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IIER 0.275 0.330 0.465 0.357 0.497 0.556 0.750 0.601
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Figure 4 Trends of energy shadow price under group frontier in China, 2000-2017
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Figure 5 Trends of energy shadow price under meta frontier in China, 2000-2017
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Table 4 Regression result of influencing factors of regional energy shadow price in China
N | Al B4l c4l
R
E3 44 tfH PAE E344 ZIE P E3 4 o PH ES 4 ZIEN P
GI -0.268 -1.586 0.073 -0.507 -0.880 0.202 -0.388 -1.996 0.045 -0.295 -1.703 0.072
N -0.089 -1.551 0.079 -0.311 -1.045 0.181 -0.279 -2.071 0.040 -0.469 -5.063 0.000
MR 0.012 1.427 0.099 0.024 2.144 0.034 0.001 0.094 0.925 0.004 0.726 0.239
EE -0.027 -5.042 0.000 -0.177 -1.246 0.116 -0.032 -2.448 0.015 -0.002 -2.181 0.037
EC -0.536 -6.018 0.000 -1.184 -6.095 0.000 -0.521 -4.386 0.000 -0.191 -2.355 0.020
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The heterogeneity of regional energy shadow price and
energy environment efficiency in China

YAN Qingyou', GUI Zengkan', ZHANG Wenhua', CHEN Lizhong?
(1. School of Economics and Management, North China Electric Power University, Beijing 102206, China;
2. State Grid Corporation of China, Beijing 100031, China)

Abstract: In response to the government’ s reform of the energy pricing mechanism, the market
should play a fundamental role in allocating resources. Based on the meta-frontier and slacks-based
measure (SBM)-undesirable model, provincial data from 2000 to 2017 in 30 selected provinces of
China were employed to analyze energy shadow price and energy environment efficiency of group
frontier and meta-frontier in this study. Then, a provincial panel data model was used to analyze the
influencing factors of shadow energy prices in China. The results indicate that Chinese energy
environment efficiency is low, and regional energy environment efficiencies differ. The technology
gap ratio of A: B: C group are 1: 0.571: 0.614, which shows clear technological heterogeneity.
Second under the group frontier, China’ s energy shadow price is rising, indicating that the
economic value of China’ s energy factors has increased. The potential room for energy shadow
price increase in various provinces is different under the meta- frontier, Yunnan has the greatest
potential and Beijing has the lowest potential. Third, government intervention, industrial structure,
marketization reform, energy endowment, and energy consumption structure all have remarkable
impacts on energy shadow price in a country or region, with different influencing mechanisms.
Regional marketization reform has significant positive impact on the energy shadow price in A
group. Regional government intervention inhibits the promotion of the energy shadow price in B
group. Regional industrial structure inhibits the promotion of the energy shadow price in C group.
We conclude that a one size fits all approach is inappropriate when promoting energy market
reform and that people should consider the heterogeneity of technology when developing different
energy pricing mechanism.

Key words: energy shadow price; SBM- Undesirable; meta- frontier; total factor energy environ-
ment efficiency; China
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