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Abstract

For a long time, the production behavior of enterprises has been an important proposition of multi-
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party attention and multi-party investment. In order to explore the interrelationship between the de-
cision-making of the government, enterprises and consumers, and seek new opportunities for the bal-
ance between government and enterprises and green production in the new era, this paper constructs
an evolutionary game model with the government and enterprises as the main body based on the cur-
rent production and consumption environment, introduces the relevant consumer decision-making
influencing factors, analyzes the decision-making influence relationship of the three parties and the
benefits under different decisions, and finally simulates the three subjects in different strategic envi-
ronments in Matlab2019. The following conclusions are drawn: the government’s guidance of enter-
prises’ green production behavior, whether it is supervision or subsidies, can increase the probability
of enterprises choosing green production, but its promotion effect will gradually weaken after exceed-
ing a certain range; due to the premise of market relevance, consumers’ strategic behavior is not
greatly affected by the decisions of both government and enterprises. There is a boundary value in the
production decision of enterprises, and if there is no active guidance from the government, enter-
prises are likely to choose traditional production; the production decision of the enterprise will react
to the government’s decision-making, forming a relationship of checks and balances.
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Table 1. Model symbols and their definitions
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Table 2. Government-Producer-Consumer tripartite game model payment matrix

® 2. AT - R - HERE = A A RE (TR

BURF AN (x)
A=Al
BIH AR 7= i (y) YR (1-y)
E,+E,—-f4T,-T, E,+F,-T,
T S0 1 (2) P(N-aP,+kg)-C, + /AT, P,(N-aP,~kg)-C,~F,~F,
| R-R+T, R-P+T,
s E,- /AT, F,
# WAL G i (1= 2 ) P(N-aP,+kg)-C,+ AT, P,(N-aP,~kg)-C,~F,
R,—P, R,—P,
BURAFMIG(1-x)
PRl
BIH LR 7= i (y) YeFpL G A (1-y)
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E +E, E,-W
VSR8 T (2) Pl(N—aPl+kg)—C1 Pz(N_apz_kg)_Cz_Fs
R-R R-R
i - .
#  FAEG T E(1-2) P(N-aP, +kg)-C, P,(N-aP,—kg)-C,
R,-P, R,-P,
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MFZ 2 I ZRESAST HE R AT DA 23 Sl ik B0 ORI SR R B ER IS 25 D U, 5 IR AN RIS SR (1) T B8 0 2
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U, =xz(R(N-aP +kg)-C, + AT,)
+X(1-2)(P (N —aP, +kg)-C, + AT,)
+2(1-x)(P, (N -aR, +kg)-C,)
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+Y(1=x)(R=PR)+(1-x)(1-y)(R -R)

Us, =xy[R, =P, ]+ x(1-y)(R,—P,)
+Y(1-x)(R, =R, +(1-x)(1-y)(R, - R,)
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MU, =2Uy +(1-2)U,,, "T75:
F(z)=dz/dt=2(U, -U,)=2(1-2)(P,~P+R —R, +xT,) 9)
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HZ<1,F(%)<0, F'(x)>0,TEALES x, =0 4 ESS, BMRE 4 RE L@ MR <z,
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Figure 1. Analysis of the evolution path of government
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Figure 2. Analysis diagram of the evolution path of the production enterprise
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Figure 3. Analysis of the consumer evolution path
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2.6. REHE RS
1 F () =0, F (y) =0, F (2) = 0 1T LA 5] R4 1 9:

E,(0,0,0),E,(1,0,0),E,(11,0),E,(0,0,1), Es(0,1,1), Es (0,1,0), E, (1,0,1), Es (L1,1) MRIETH AL MEFEER 1, i 2
FHERT CLAR R 1R BT A R AR R 9 U, 34978 08 R GRS RE RE R (ESS), AN RIS 1 e 1R R R AT 20 A s

5 2 AT U I RFE (B a2 3 BT .
HHRAEBIBE I F (). F(y)s F(2) TR LCAIRE 3 40 F iR
[oF(x) oF(x) oF(X)]
dx dy dz
oF(y) oF(y) oF(y)
dx dy dz
oF(z) oF(z) oF(z)
dx dy dz

Table 3. Judgment of the eigenvalue and stability of the equilibrium point of the system

= 3. RE I R FHEE R AR E M F B
5 FHIEE (A4, 450 4) 7
Fg+W
E.(0,0,0) C,-C,+(N-aP,+kg)P —(N—aP,—kg)P, ThaE
P-P+R-R,
-Fg-W,
E,(1,0,0) P,-P+R -R,+T,, ESS
C,-C,+Fg+Tn+(N-aP,+kg)P,—(N-aP,—kg)P,
-Tn,
E,(0,1,0) C,—C,—(N—aP,+kg)R +(N—-aP,—kg)P, » ESS
P-P+R-R,
Fg-T,+W,
E,(0,0,1) P-PB-R+R,, ESS
C,—C,+Fs+(N—-aP,+kg)P—(N—-aP,—kg)P,
N,
E;(11,0) P,-R+R-R,+T,, N =V
C,—-C,-Fg-Tn—(N-aPR +kg)PR +(N—-aP,—kg)P,
T,-Fg-W,
Es(l,O,l) PR-P,-R+R,-T,, ESS
C,—C,+Fg+Fs+Tn+(N-aR+kg)P —(N—-aP,—kg)P,
-T,-Tn,
E,(0,11) R-F-R+R,, ESS
C,—C,—-Fs—(N—-aP,+kg)P,+(N—aP,—kg)P,
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T,+Tn,
E.(111) R-P-R+R,-T,, AFasE
C,-C,-Fg—Fs—Tn—(N -aP, +kg)P, +(N —aP,—kg)P,
E(x.y.2) oy

DL 20 R 5
P,~P+R —R,+T,<0,C,~C, +Fg+T,n+(N —aP, +kg)P,—(N —aP, —kg)P2<0, E,(1,0,0) EIHLIEE M,
BBl R —P +T, <R, =Py, VLA TV BB, W SEAL G0 i R 15 W0 2 KT D S €6 77 it R AL 2
(N—-aR +kg)P,—C,+C, + Fg+T,n<(N —aP, —kg) P, —C, — Fg » BLI XS TAE/ Vi &, A= Sk ™ i
RN T A PR G S USRS, TN T BUTT & BURT I A SR 26 AR g A 7 Ailb A 2l 2 0k
A7AMNY:, BT RN E, (1,0,0)

B %M C,-C,—(N—aP,+kg)P,+(N—aP,—kg)P, <0,P,—P,+R —~R, <0, E;(0,1,0)
A E R, BN R - P +T, <R, —P,, MINXITHREINS, 5 LRGN 8 M 50 L%
i/, (N -aP, +kg)P,—C,>(N —aP, —kg)P, —C, » SEISX T VIS, fERABUNAMIETE BT,
A PSR IR KT AR A G S A, IR AR PR AR, TN T BURTI S . BUR LR 1)
SR L PR AN, R4 KU E,(0,1,0) -

THOL= 2400 2 % AT
Fg-T,+W <0,R-P,—R +R,<0,C,~C,+Fs+(N-aR, +kg)P — (N -aP, —kg)P, <0 » E,(0,0,1) =& 1t
FasE sl O FQ+W <T,, BURMXHH 2% & BEAT AN I SCH R T B SARAMU RO %, BORH A AN 2t
PN SRS, R —P >R, — P, BUIX T S8 M 5, bR o™ S U 2 T SEAL G 7= i W2, i
WH LKL i, (N —aP, +kg)P, —C, <(N —aP, —kg)P, —~C, — Fs » LIS ARl &, 7Ei&%
ABUGAMEIESL T, A= g 0™ S R N T A G0 s B e, R P AL G i, R 251
FMNE,(0,01) -

TEOLIY: 2 2 5
T,-Fg-W<0,R-P,-R +R,-T,<0,C,—C,+Fg+Fs+Tn+(N-aR, +kg)R, —(N -aP,—kg)P, <0,
Eq(1,0,1) RVEMFE R, Ll Fg+W >T,, SRR, BURFXHE &AM S N T B S A
AR, BURFBIAE BT HMNIE SN, R, —P, T, <R —P+T,, WL FHeEms, EHaar
st RIS B K D SEAE S 7 W AL 2, T 9 3 A 3 S € 7 i
(N —aP,+kg)P,~C, +T,n<(N —aP, —kg)P, —C, — Fg — Fs » BEI X FA = Al &, A7 S 6™ i i35
SNT ARG SRR, B G i, B I RO B (1,0,2) -

oI MW e %MF: R-P-R+R,<0,C ~C,~Fs—(N-aP +kg)R +(N-aP, —kg)P2<0 >
E, (0,1,1) A ALREE R, LIS : Ry —P, <R — P, BERPXS T o1 =, dbak ™ i s KT A%
e AT, T P AR L, (N —aP, —kg)P, —C, —Fs<(N —aR, +kg)P, —C,» BRX T4
PRI E AR R R RS K T AR A G IR A, R AR A i, B A SO
E,(0,11).

2.7. RS

20 i AR 0 AR 0 A e DA DU S 25 B0 28 G A AR A8 IR FEI » S8 BT AL AR 2 73 R R,
LR SR BURSCHF AL SR, MR S A AT BARIRAE, A Matlab BEATEUE 07 5, Qilsl 4.
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Figure 4. Simulation analysis diagram of the system evolution path
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Figure 5. Initial probabilistic simulation analysis diagram
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Figure 6. Simulation analysis diagram of price sensitivity co-
efficient and green product input coefficient
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Figure 7. Simulation analysis chart of green product prices
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Figure 8. Simulation analysis diagram of government subsidies
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Figure 9. Simulation analysis diagram of product green utility
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Figure 10. Simulation analysis chart of traditional product prices
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