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Fig. 2 The amount of pollutants entrusted for treatment by the
pollutant discharge enterprise and the amount of actual

treatment pollutants by the environmental services enterprise
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Fig. 3 Supervision efforts of the pollutant discharge enterprise and

technology investment of environmental services enterprise
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Fig. 4 Comparison of pollutant stock of noncooperative game and cooperative game
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Table 1 Coordination of transition subsidies, instantaneous payments and transfer payments

t B B! ¥ £ Side pay 1 Side pay 2
1 778. 03 146. 88 884. 40 -279.95 -106. 36 426. 83
2 714.29 162.97 838. 28 -312.07 -123.99 475.05
3 622. 81 176. 00 772. 46 -346. 69 -149. 65 522.69
4 593.79 202. 35 733.98 -356. 64 -140. 19 558.99
5 563. 98 210. 39 691. 16 -352.64 -127.18 563.03
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Fig. 7 The effect of B on technology investment of the environmental services enterprise
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A stochastic differential cooperative game based on the third-party govern-
ance of environmental pollution

ZHENG Jun-jun', DONG Jin-hui>'* | REN Tian-yu'
1. School of Economics and Management, Wuhan University, Wuhan 430072, China;
2. College of Mathematics and Statistics, Huanggang Normal University, Huanggang 438000, China

Abstract; In the implementation of environmental pollution control by a third party in China, realistic difficul-
ties are existent between local governments, the pollutant discharge enterprises and the environmental services
enterprises ( the third-party). To tackle this predicament, this paper builds a stochastic differential noncooper-
ative Stackelberg game model and a stochastic differential cooperative game model between the pollutant dis-
charge enterprise and environmental services enterprise in the two cases of local government external supervi-
sion and incentive respectively. The feedback Nash equilibrium solutions and the cooperative payment distribu-
tion mechanisms with subgame consistency corresponding to the respective models are also given. The results
show that, compared with the noncooperative game model, the cooperative model can not only effectively re-
duce the stealthy discharge of pollutants from the pollutant discharge enterprise, but also eliminate the false
governance of environmental services enterprise, thus delivering better pollution control results. Therefore, the
government sectors may guide the environmental services enterprises to actively participate in the pollution con-
trol market and to carry out research and development in pollution control technologies by taking a balanced
supervision together with specific incentive measures; the pollutant discharge enterprises may determine an ap-
propriate technology premium factor while the environmental services enterprises may define a reasonable initial
investment to achieve a win-win cooperation in pollution control effect and expected payoff. The numerical
simulation has verified the feasibility and effectiveness of the cooperative game, and the relevant research re-
sults can provide decision-making basis for constructing the mechanism for third-party governance of environ-
mental pollution.

Key words: third-party governance of environmental pollution; cooperative stochastic differential game ; feed-

back Nash equilibrium; subgame consistency



