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Evolutionary Game Analysis of Government Pollution Supervision and

Enterprise Emission Reduction
Wang Jiguang, HuYushang

Abstract: Introducing prospect theory and using evolutionary game theory to establish an
evolutionary game model between the government and polluting enterprises, analyzing the
interaction and influencing factors between enterprise emission reduction and government
supervision, and using MATILAB R2019a for simulation analysis, the research shows that the
improvement of government supervision will promote both government and enterprises to an ideal
stable state; increasing the subsidy standard of unit emission reduction can encourage enterprises
to reduce emissions, but excessive subsidies hinder the active supervision of the government; the
reasonable setting of the environmental protection tax rate is of great significance to encourage
enterprises to reduce emission, and the government’s environmental protection tax rate on
emission reduction is set lower than the tax rate on non-emission, which is beneficial for
enterprises to reduce emission; levying a higher environmental protection tax rate on non-emission
enterprises can limit enterprise pollution emission, but it will prolong the time for the government
to reach a stable state; when the perceived cost of social opinion from negative supervision reaches
a certain level, the government will switch to implementing positive supervision strategies.
Therefore, the government should adopt positive environmental regulation strategies, raise the
standard of emission reduction subsidy., improve the environmental protection tax system, and
strengthen the publicity of environmental protection concept, so as to form a good situation for
enterprise emission reduction and active government supervision.

Keywords: prospect theory; evolutionary game; emission right; emission reduction production;

environmental regulation
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