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Table 1 Symbols and meanings of the parameters

G

R,

R,

W

W)

D,




— 90 — 2017 12
2
Table 2 The three parties game matrix of governments banks and enterprises
() (1-x)
() (1-y) () (1-y)
(2) (a; by ¢) (ay by ¢) (a; by c3) (ay by c)
(1-2) (as bs cs) (as bg cg) (a; by ¢) (ag by cg)
D1 - w,C,;
P, P, - P,
R, @1
@1 2P, - P, - I F,-C, +
c, +C, 0,C,. .
0,C, R, -C, -C, +
3
Table 3 The game revenue value of governments banks and enterprises
(a; by ¢) R, -C, -C, —w [ -w,Cy P, +w,1-C; F, -C, +w,C,
(a, by ¢,) R,-C, -C, +¢, ] -w,C, 2P, =P, -1 F,-C, +w,C,
(a3 by c3) R, Py -Gy Fy -G,
(a; by c) R, 2P, - P, F, -G,
(as bs cs) Ry -C, -Cy—w[+M P, +w,1-C; Fy;-Cs-M
(ag bg cg) R, -C, -Cy+p l+M 2P, =P, —¢,1 F,-Cs-M
(a; by ¢;) Ry Py -Gy Fy - Cs
(ag by c5) R, 2P, - P, Fy = Cs
(1 =9)(1-2)a, +(1-2x) x
3 yza, + (1 —y)za, +y(1 —2) a; +
(L= (1 -2)a
2)
F(x) =g—f = Uy -Uy) =x(1 -x) x
(1-y) @, I1+(1-2) M-yw,[-ze0,C, -C, -C,
3.1
| . _(¢11_C1) +(M-GC) (ol +o 1)y
) o w,C, + M
Ua DO z=z F(x) =0
13 » U(;2 ]
U, . @  z#3z F(x) =0 x=02« =1
Uy =yza, + (1 = y)za, + y(1 —2) a5 + .
(L-9)(1-2)a, F(x)
Up = yza, + (1 —y)za, +y(1 =2) a, + P (129 (1)) gut+(1-2) M-
(L =9 (1 -2)a
yo,I - z0,C, — C; — C,
Ug = aUg + (1 -x) Uy dF
e
=x yza, + (1 —y)za, +y(1 —2) a; + dx !
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: 1
0<x<10<y<l10<zx<l z,
@ (¢1I_Cl)+(M_Cz)<O (1 -
Vol +(1l-2)M-yw,l-z20,C, -C, —C, <0
3 dF( x) ) 3 dF( x)
x =0 T <0; =1 Tde >
0 x =0 .
@ (e l-C) +(M-C,) >0 ol + C, C, Vi
e, F, > C, + G,
z >z x =0 dF(x) >0, «x =
dx 4)
T ) R S
dx
dF
z <z, x =1 d(xx)<0; x =
o W) S5 Loy
dx
GDP
1
1
Fig. 1 The dynamic trend diagram of the government 3.2
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(1 -2)(1-2)b, +(1-y) ©
xzby, +x(1 —2) b +2(1 —x) b, +
(1 —x) (1 = 2) by
2)
F(y) :Q =y (Up - Up)
de
=y(1-9) 2P, -2P,-C;+x(w,I + ¢,)
X, = C3 _Z(Pl _Pz) )
w I+ ¢l
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C3 _ 2( P] + Pz) : Fig. 2 The dynamic trend diagram of the bank
D x>1 C-2(P,-P) >wol+el 3)
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N F)) +(1-y)(F,-F,) +x(w,C, +M) <O0.
B dF( z2) i 3 dF( 2)
z=0 & <0; z=1 & >0
. z=0 )
@ F,-F +C, -C, <w,C, +M
N Y > ¥, z=1 dF(’iﬂ<0; z=0
z
3.3 4 2
z
1) & >0 z=1
“ ”» l]C1
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¢ dF(s) oo =0
Ug =xycl+x(1—y)cz+y(1—x)c3+ dz
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(1 -2) (1 -9)c
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=z aye, +x(1 —y) e, +y(1 —x)c; +
(1 =2)(1=9)ec, +(1-2) x
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(1 -2)(1-9)c
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dz
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F, -F, +C, -C. - (w C. + M) x Fig. 3 The dynamic trend diagram of the enterprise
Iy 2 4 5 2 by
Yo = F, +F, - F, - F, 3 :
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@ Y # Yo F(z) =0 z=02z=1 C, +w,C, z=0
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Table 4 The strategy choice of participants in each space

Vl VZ
Vs V, V, v,
Vs (001) | (010) | (100) |(110)
Ve (0o01) [(011) [(101) |(111)
x=1ly=1z=1 ( )
2 4 6 Xy 2,
vV, V, Vs
(01
1) .
4

I =50C =16¢C, =1 w, =
0.2 w, =0.1 ¢, =0.4 M =15 P, =10 P, =
15C, =3 F, =35F, =40 F, =50 F, =47
C,=5C;,=7T, =5T,=6 Xy Yo Zo

1)

%o Yo
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Fig. 4 Equilibrium results under different initial states
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Fig. 5 Strategy selection under different initial states
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Fig. 6 The influence of the government subsidies and

penalties on the evolutionary results
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The game study of establishing green supply chain from the perspective of
green credit
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Abstract: Green credit and green supply chain are significant measures for banks and enterprises to deal with
the increasingly serious ecological environment. Supervision and guidance by governments are the prerequisites
to the smooth implementation of green credit and green supply chain. This paper analyses the evolutionary sta—
ble strategy of three parties including the governments banks and enterprises by establishing an Asymmetric
Evolutionary Game Model assuming that the governments take rewards and punishments policy both for banks
and enterprises. The results show that whichever strategy the government chooses there is always one party
choosing non-implementation of the green credit or non-adoption of green supply chain strategy. From a short—
term perspective whichever strategy the government chooses the banks and enterprises will select the strategy
of non-implementation and non-adoption respectively. From the long-term perspective the banks and enterpri—
ses will take the initiative to choose implementation and adoption actively in the absence of the governments
regulation.

Key words: green credit; green supply chain; evolutionary game theory; government subsidies; government

penalties



