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In order to improve the efficiency of environmental
governance of heavily polluting enterprises, this paper
researches the multi-body model of environmental
governance of heavily polluting enterprises in China,
and establishes a four-party evolutionary game model
by placing the central eco-environment protection
inspection team, local governments, heavily polluting
enterprises and social supervisors under a unified
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Reviewing the literature, the existing studies
mostly focus on the two- or three-party games in the
central and local governments, enterprises and
society, but the real environmental governance
involves multi-party subjects and lacks comprehensive
research. This paper integrates central eco-
environment protection inspection team, local
government, heavily polluting enterprises, and social
monitors into a unified framework. It constructs a
four-party evolutionary game model and conducts
theoretical analyses to address the shortcomings of
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previous studies.
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In this paper, the method of evolutionary game is
used to construct a four-party evolutionary game model,
and numerical simulation analysis is carried out.
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Conclusion

There are seven unstable equilibrium points in the
benchmark model, and the remaining nine are
conditionally stable equilibrium points, and there is no
absolute ESS. The study suggests the following. (i)
Heavily polluting enterprises with active pollution
control are a necessary condition for local
environmental governance to meet the standard. (ii)
Local governments that implement strict regulatory
strategies and heavily polluting enterprises that adopt
active pollution control strategies bring about better
operation of the environmental governance system. (iii)
The impact of social monitors’ participation is limited
and cannot fundamentally shake the strategic choices
of key players.

In order to improve and perfect the environmental
governance of heavily polluting enterprises, the
following policy recommendations are proposed. First,
incentivize heavily polluting enterprises to actively treat
pollution. Local governments can encourage heavily
polluting enterprises to adopt environmental protection
measures through economic incentives. Second,
strengthen communication and coordination between
the central and local governments to jointly promote
environmental governance. Third, establish a
diversified monitoring mechanism. The government
encourages and supports the establishment of an
anonymous online reporting system using the Internet
and social media platforms.
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Tables

Payoff matrix for the four-way game model of environmental governance.

Table 1. Payment matrix

Heavily Polluting Enterprises:
Active Treatment

Heavily Polluting Enterprises:

Negative Treatment

Social Monitors: Social Monitors: Social Monitors: Social Monitors:
Active Passive Active Participation Passive
Participation Participation Participation
Central Eco- ;ocal Gov: I1,=-C +aE II,=-C +aE I, =-C, +aE-BC, | II,,=-C +aE-fC,
environment trict _ _
Protection Regulation -G, -BC, I, =-C,+E-C, + M, =-C,+E-C+
!Pspection 1,=-C,+E-C, M, =-C,+E- B-Q+pf+8(& = | B_oipf
S?ar? +B+P-b Gyt =y i) [M;=-4C+R+R;
ric I, =-4C,+R+R
Regulation I, =-C,+R+b I, =-C;+R+b i : Fo| —p(f+AC)
T —p(f +ACy) - E(Af
I,=-C,+ o, S +N) ,=-4C,+0,-
+0, 8
u : I,=-C,+o, - Ao,
j’jile + g(HL + hwE)
|I:Ocal Gov: M, =-C-al Il =-C-al- [y ==C -al-pAC, | Ty=-C-al-
ax
Regulation -pALC,+uF PAC,+uF Huf PA.C, +uF
M, =-4C,-L IL,=-A4C,-L- [y =-4,C,-L-4,C, 1, =-4C,-L-
~4Cy-uF +P AC-uF+P-1p | QRS -AGH | e wF-Q+glf
-ALb-AC, H23:—CJ+R+}7[) SL(Af-H,) HSI:—A’C3+R+
—_ I, =-4C,+R+R
=GR | =g, | 2RO R g reac)
b 41, +AC,)-
+0; My =-4C,-9,
- i Af +N)
I, =-C,-9¢, 5, _/13*1<0
+ho, + o, Iy =-C,-¢, +ho, - 4
9+ E(LH, +hay)
Central Eco- Local Gov: I, =-4C +aE I, =-AC +aE I, =-A4C +aE ,=-4C +aE
environment Strict C
Protection Regulation -pG, -G, =BG, -pG
Inspection _ 0Ly, ==C, #18=C —_ _
Teapm: I, =-C,+E- I, =-C,+E-C +2?27Q+;f+ © ,=-C,+E-C,
Lax C,+B+P-b 1B+P-b it +B-0+pf
Regulation M, =-C,+R+b L ——C +R+b I I, =-A4C,+R+
%9 3 M, =-4C,+R+ R, - p(f+AC)
Me=-Cit o, I, =-4C,+ o, R, —p(f+AC)— HE P iC +;
+0, +0, E(Af +N) 4871_ 44 T L
M, =-C,+o, - k9
g+ E(H, +hay)
tocal Gov: | [I,=-1C-al M, =-4C,-aL- Mg =-4C -al- [T =-4C~aLl-
ax
Regulation ~BA,C, +VF PAC,+VF PGy +VF BAL,C,+VF
My =-4G,-L~ My, =-4C,-L- Ty =-4G,~ L~ Mg =-4C,-L-
MG F P 4G F+P-1b ‘zfg”;;(i;qlgf) TG, =VF =0+ 4o
—_ + —
Ab-AC, [ =-C,+R+4) ’ ‘ Mg =-4C+R+
I, =-C,+R+4p ” Mo =~AGHRY R | p _4(f+AC)
P flg=-Cn, s +aC)- | T
j ‘+' =0, +0, E(LAf +N) 6471__ )
r0; g ==C,—p, +ho, h 0
715_1405 + é(’gHL +
hay)




