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@ bkt X ALHE RS HT SERIARTT kR 2T T B R AR N RRIE R SE AR M DAL B BT R
Sl X BT 28 3 X
@ o S DAL AR T AR St VA BT s St DX e SO IR R e TR M e DX R T X
90



B R R, 20 T R AR I PR AL R BB e OB B B R R
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R*_w 0.3325 0.298 0.4321 — — —
F 11.376 9.694 5 17.370 7 — — —
AR(1) — — — 0.018 1 0.017 2 0.052 6
AR(2) — — — 0.2105 0.267 9 0.435 7
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. 0.893 3 0.142 8 1.051 6 -1.4805™ -1.6208™ —1.395 4"
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1o 7 A — RE BRSO 7 X 1, A Sk — 0 R I T TR AR R R AT [0l A 230 Br . A HE IE RS AL
VA AR A ST AL
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PRI . =R R AR i BRIV T REIHE Y H B AR Al ad i B BT AT LU 3 A A
7= I RERE AT S QW HERL , 1652 5 2 Ur ORI RIS Bl (0 % JR8 o DR o b A50F ™ 4 ol A o, SR T
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(-4.3151) (-2.328 4) (-2.4279)
FEAS i 154 154 154
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Spatial-temporal Heterogeneity and Synergy for the Effect of

Formal and Informal Environmental Regulation on Carbon

Emission Reduction: Empirical Analysis of 14 Prefectures of
Xinjiang during 2007-2017

GAO Zhi-gang, LI Ming-rui
(School of Economics, Xinjiang University of Finance and Economics, Urumgi 830012, Xinjiang, China)

Abstract; Environmental regulation is to restrict pollutes emission of economic main bodies for protecting and
improving environment, among which formal environmental regulation embodies the activities of environment
protection by governments, however, informal environmental regulation reflects the self-consciousness of
environment protection by the inhabitants. Formal and informal environmental regulation is consistent in their aim
but they are different in regulation main body and regulation method so that their pollutes emission reduction effect
has both synergy and heterogeneity. At the same, because the regulation environment of economic development
stage, regional industrial structure, inhabitant income level and so on is different and because the time for the
regulation implementation is different, the pollutes emission reduction effect of formal and informal environmental
regulation demonstrates obvious spatial-temporal heterogeneity. The analysis by taking the relevant data of the 14
prefectures in Xinjiang from 2007 to 2017 shows that formal environmental regulation has significant carbon
emission reduction effect as a whole, although informal environmental regulation has insignificant effect on carbon
emission reduction, it can intensify the carbon emission reduction effect of formal environmental regulation. From
the perspective of time heterogeneity, the carbon emission reduction effect of formal environmental regulation and its
synergy effect with informal environmental regulation are stronger during 2012-2017 than that during 2007-2011.
From the perspective of spatial heterogeneity, formal regulation has significant carbon emission reduction effect in
north Xinjiang area but has insignificant effect in south Xinjiang area. Further analysis finds that, in Xinjiang, with
the improving of economic development, the correlation between both formal and informal environmental regulation
and carbon emission intensity become negative from positive, and the change of formal environmental regulation
goes ahead of informal environmental regulation. Generally, in the process of carbon emission, the action of formal
environmental regulation is stronger than that of informal environmental regulation and takes action earlier, in the
area with more pollutes emission, the effect of environmental regulation on carbon emission reduction is stronger.
Thus, on the one hand, governments should further uphold the enthusiasm on environment protection, improve the
direction and efficiency of formal environmental regulation and raise the regulation intensity in the latecomer areas,
on the other hand, we should continuously raise the income and quality of Chinese residents, boost social
organization development, increase the consciousness of environment protection of the residents, so as to bring into
fully play the carbon emission reduction effect of informal environmental regulation and its synergy effect with formal
environmental regulation.

Key words: formal environmental regulation ; informal environmental regulation; carbon emission reduction effect;
carbon emission intensity; green development; low carbon economy
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