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The Evolutionary Game Analysis on the evolution of behavior strategies of
Green Household Enterprises and Consumers under the supervision of
Township Government

Abstract: [Objective] With the promotion of green development policy and market benefit, green home furnishing has great market
development prospect in rural areas. In order to explore the behavioral strategies of all parties in the township green home market in
the market evolution, [Method] a tripartite evolutionary game and its dynamic equation of household enterprises, township
governments and township consumers were constructed. By analyzing the stability of equilibrium points and Matlab numerical
simulation, the influences of the changes of the main parameters on the system evolution results were analyzed. [Results] The
higher the value of various taxes collected by the township government, the lower the probability of green home furnishing enterprises.
The more subsidies given by the government to household furnishing enterprises, the more subsidies implemented to township
consumers with the increase of township government input cost, the probability trend of this behavior will gradually decrease. The
higher the price of green household products, the trend of purchasing behavior of township consumers gradually decreases.

[ Conclusion] The results show that the taxes and other fees charged by township governments to household enterprises must be
higher than the total costs of supervision and input and subsidies, so as to ensure sustainable development in an evolving and stable
market environment. Too much enterprise and consumption subsidies will notbe conducive to the township government to implement
continuous supervision and regulation; The high price of green household products will reduce the purchasing behavior of rural
consumers.

Key words: rural green development; green home; three-bodies game; simulation analysis.
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AR, WRAT KB RIRZEA, EAL. &%, oS A EEENMEME L. A<=
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SRS P A (RHAE, 20160, 2021 4F 2 HESBEER T OSTInPRaE rfd 4> 4% B IRBRIEEF K
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PrAETE B, AT SEELXURR B AR1E OGBS (D AE BAL 345, 20220, & 2022 FE L5 5%
HITRAT (SR E R ER BT TR, B TRAKE T2, KA Rk st
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WA it -

A ZEERIE A T A IR B FIAZER S 25 AR 7t . BT, w2 B A 42235 K A 1 25E
FARBREGF . SRy 2. AESIABIEUR, gl BUF . MR ESL TS5 1R EIFH S 7. Anton
S EA IR SO R B, T 9 7 R AR AL IR AR R A 20K /) (Anton etal., 2004). Carter
F1 Easton i 6} 91 9 3 AL AL () AL T ZR I AR B, 8 S 2 AN S B R I MR A 0, K BE SR 4%
T N A RS E A e AU X A 2K I 9 R SE B (Carteret al., 2011). 7K 2 55 308 1 X 9% & A4l (1 8 5%
ST TR, A HEAT SR = S R, OB R R AE TV 2 W SR R R, B A T DA K
PR R F 1, AT S SR A f 2O T AR (BK B 55, 2013) . IXUEHRR B T PE 7E 1
R TR BRI BRIETRE S, s . BUARICEE . BUSRAMUAEREEAE O 1] L 7E T 3 A 85t A
BEEMEW, Wy BRI FEAEZE 77 k0 g (RS T i AR SRR AT T e, AR e T, K
DU SN . T35 B RS S SRR R A B R A2 R SR A ) G, AT SEIL A Mk 7R SR (A 7= o
MATRFSE R B (RS, 2014). RIKEEEGEZIEF RSi8) 157 S 6, W T HOTBUG . filig
AV VR A RS AR AL, S 5] NIBUR B S 78 SRR SRR A 7 38 I LB AL CRPRAESE, 2014). H—
WS R T IRV BUR AN 25 PF T ISR e NBE IO 8, B A8 SR BB R BB B0, 1) 73, IR0 T BUR B
MU A SRR SR A L SRR BE R AL BT & B R . 45 R EOR, SR BUR A R L
A LASR AR G 7 S I B S AV M AT B2 i Al AE S e (L R BE PP 1 R CH— S, 2016). %8l it i
AEHTEUR « AT R B =7 SR T R R, SR AN S R R SO 1) T RE SRR R BE R IEATIR L, K
PUBUR R BN B 7E — 8 R BT DL SEaysk /> D IS H R v e R e (1 0O H b CE RS, 2021). K
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AR S B AN iR, (B 2 SSRGS E T 5 T Sk Z AR SCHIE 7T . A2 BRI A T 3 R S T
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Fig.1 Relationship diagram of enterprises, governments and consumers in the township home furnishing market
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ELSVAE
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J=a1s Jazr Jaz|r Ju=(-1)(Co-Cr-ExtEr+zEstyS1-yTi+y T3)-x(Co-Cr-ExtE1+zEstyS1-y Ti+yT5)
312 J327 J33
Ji=-x(x-1)(S1-Th+T3);
Ji3=xEs(x-1);
J21:y(y—1)(51-T1+T3)3
SN Ca-TotxS1x T1tx Tt 28$2) H(y- D(Ca-TtxSi-x Tix T5+282);
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J3=-282(z-1);
J33=-2(EstP1-PytyS$2)-(z-1)(EstP1-PrtySs)s
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Tab.1 Eigenvalues of Jacobian

I A1 72 23
D5(0,0,0) Cr-Ci-Ex+E, T5-Cs EstPi-P,
Dy(1,0,0) C-Cy+Ex-E, T1-S1-C5 Es+P-P,
D+(0,1,0) Cr-Ci-ExtE+S-T+T5 Cs-Ts EstP-Py+S,
D¢0,0,1) Cy-Ci-Ex+E\+E,4 T3-S»-C3 PyP\-Es
D+(1,1,0) C-Co+Er-E-Sy+T)-Ts Cyt8-T EstP-PytS,
Dg(1,0,1) C1-Cy+EyE-E4 T1-81-8-C3 Py-P\-Es
Do(0,1,1) Cy-C-EftE\+Eg+S)-T +Ts Cy+Sy-Ts Py-P1-Es-S,
Dy(1,1,1) C-CotEy-E\-Eq-Si+T)-T; C3+81+8,-T) P3-Pi-Es-S,

Hig b, FKEAWAE 2T S0 K EHRE IRGEE T & T AT S il et , SEAbEBUR AT SR
SR BN T, HEAT G O EAT H B RS 5 A HEAT B (1) A 23 Bl o ) ()R A8k /)N, EE AR T A HEAT
SOFEI A, R AL RO CHE1-Cl-Ex>0, CrtE1+Es-Ci-Ex>0, CytEi+Eqt+Si+T3-Ex-T1-Cr>0,
W15 55 De(05 05 1), Do(0, 1, 1)FIFERS ELARFEAFAEMEAT AR IESEHE, AAERR . ST ik, fELL RS
3BT UL o

HEAL 1 EEEMEOMIFER E, 24 11-81-82-C3<0, Es+Pi>P, I, iZ E H15h & R 458 HAUVE —/MasE & Ds(1,
0, 1), D3(0, 0, 0), D41, 0, 0), D50, 1, 0), Dy(1, 1, 0), Dio(1, 1, 1)FIFER] LR R4S A0 77 4E 1E 52
. NARRE S ZHERRRN, 2 S BBUN R T S 65 R I A R ) 25 SRR B /N T Ak AN £ 4 B
HPEHE RN AR AN AT, TEAABOE KR, 2 BBUR WHE T A FEsLiE in %, mikaeie 3 3]
FHRL AN TS THEAT SR K R, S H RIFEE T L B 577 i, MR 2 BUBUF . kAl 2481
HPE AR RGO EAR RARE . BB ROEITRERE, NETRE, WEGEKE )X —
FoE SRS A I, 2 BBUR L AT S0 A AR IS & TR S S5 2% FH B PRUEION S H P IS 0L 4
RE(RB AT FR SR I A

HeiL 2 E M OMOKI R, Y T1-81-S>-C3>0, Pr-Pi-Es-S,<0 I, ZE#HIZ&ERGE HAVE — 1M
SES Dio(1, 1, 1), D30, 0, 0), D41, 0, 0), D50, 1, 0), D«(1, 1, 0), Dg(1, 0, 1)[FIFERT LR FE4F
TEEAEE RS, NATRE Rl ZMEIRRIR, 2 2 BBUM X HEAT 20 €0 58 5 (1) A SO ) 45 IO 9 S50 28 K
TXT AV AN 2 B o R R DL BN B RCAS,  HLNATII S 3 6,55 e 45 21 (1) 4 IS 55 >R 1R 280FH K T8
WIRARS, VRS TE S BURITS KT, SHURREN SO ERESLEIE, 2 80H &t ek
SR o FIIEARE 5L Do RS TR RGBT A LhrtE ol . HES 1 5HEW 2 1500 T BR R
TEE ST 5 SR E A 1R IR 4 Fis.

x4 B SRR ERE
Tab.4 Local stability of equilibrium point

B e 1 e 2
A A X Rogtegsie A J 3 SVl caZey i

D4(0,0,0) + X + AFasE i + + X AFaE
D4(1,0,0) — X + ARETE N — + X AFE K
D4(0,1,0) + X + AFasE i + — + FaE H
De(0,0,1) + X — AFaE + + X e
D+(1,1,0) — + + AFaE — — + ARE N
Dg(1,0,1) — — — ESS — + X AFETE
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Fig.2 Influence of township government's tax on green home
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Fig.2 Influence of township government adopting enterprise subsidies
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Fig.3 Influence of township government adopting enterprise subsidies
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Fig.4 Influence of township government supervision cost
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Fig.5 Influence of selling price of green household products
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