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Study on the management mechanism of ecological restoration in a coal mining

area based on evolutionary game
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Abstract: Local governments and coal enterprises are recognized as important subjects of liability in implementation of the
ecological restoration of mine deposit systems. From the perspective of evolutionary game theory, this study has explored the
evolution of local government and coal enterprises’ decision — making in implementation, constructed evolutionary game
models, discovered the participants’ behavior evolution law and evolutionary, stable strategies based on a replicator
dynamics equation, and analyzed the factors that influence the choice of implementation strategies. The Longkou mining area
in Shandong Province was selected as an empirical research object. The results show that the governmental supervision
changes with the enterprises’ ecological restoration degree,which is originally low. As the supervision is strengthened and
ecological restoration improves, the local government may advisably loosen control to a certain extent, which ensures that
the mechanism will evolve toward the optimal state. This is assumed to lead the local government and coal enterprises to
jointly promote the ecological restoration by means of dynamically adjusting the amount of deposit, increasing tax incentives,
reducing the restoration costs for coal enterprises, and strengthening the local government’s environmental performance

assessment.
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Table 3 Cost of ecological restoration and environment harness in Coal Mining Area
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Table 4 Supervision cost statistics of local government in Longkou Mining Area

PRI fE S RE T s P M B AT PR

o HIZ R W 2% Wi g3 H =Kl Construction of Environment supervision

Cost name Cost of mensuration Cost of supervision Publicity fee information and operation
capacity indeminty

SH Sum/ J1 G 131.10 34.80 2.50 3.20 46.30

BRI W A TSR S Se T4 2014 4.2015.03

B LA E BN AC IR ZR SRR R 1, WATE AR A9 & (BT, ARG B AR K B A 2 T 400 B2 A B AECAR 25 1P
B A 5E 418 S TT BUR M (9 RLEPIRAS, il A2 LU T 2% 0
{~1476.32+420>-1476.32k— 16806+ ( 1-0)420-217.90+16800+( 1-0) (k1627.54-420) >k1627.54

I, AT AR MBS LU BIPRZS T, )7 BUR A9 W48 55 1 BE AR 5 B

®5 FARRELHITRFELATRARSHEEE NE

Table 5 System evolutionary to different Supervision degree under different recovery degree
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