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Evolution of green agriculture development mechanism:
From the perspective of tripartite game between government,
farmers and consumers
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Abstract To explore the evolution of the development mechanism of green agriculture, a three-party (government,
farmers and consumers) evolutionary game model was constructed based on the prospect theory. The strategy
selection and evolution process of the three parties were simulated. The results show that: In order to achieve the
development of green agriculture, it is necessary to break the evolution of the original system and construct a new
system environment suitable for green production and green consumption. The government can change the evolution of
farmers’ and consumers’ preferences from the perspectives of material, belief, value and mental model to maximize
the benefits of green agriculture development: 1) by formulating subsidy policies and incentive mechanisms,
2) supporting green production leading enterprises, production demonstration areas and other typical examples, 3)
developing effective agricultural ecological purification measures and testing standards, 4) formulating credible
standards for green agricultural products to provide consumers with powerful screening signals, 5) improving the
public’s overall understanding of green agriculture through knowledge dissemination, natural education. agriculture and
tourism culture and other means and promoting the civilized fashion of green behaviors in the whole society.
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Table 1 Parameter definition and description of the model
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Cost for consumers
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Table 2 Game combination and revenue matrix of governments, farmers and consumers
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Table 3 Model parameter assignment
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Parameter

2R SR

Explanation of parameter
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Parameter assignment
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Cost for regulatory process
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Technology-purchasing subsidy
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Punishment
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Benefit for government
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Benefit of green agriculture
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Cost for environmental protection
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Cost of green agriculture
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Cost for consumers
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Revenue of traditional agriculture
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Revenue of buying green agriculture B AR {1 i £

products for consumers
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Table 4 Parameter assignment with perceptual bias

, ) T8 9 5 % A S A e 2 14 R Rl g 2O
17 R 2 1 5 5 T ,
Perceived benefits of the players to the Parameter
Parameter with perceptual bias

parameters with perceived bias assignment

B %5 B, Benefit of government V(B,)=a2U(B,)+(1—2)U0) =xB," 0. 35x

S @A B 25 O BURD B, V(B.)=2U(B)+(1—2)U0)=zB," 0. 64z

Benefit of green agriculture for government
gt flh 3 4 PR OB, V(B,)=yU(B,)+(1—y»U)=yB,* 0. 64y

Benefit of green agriculture for farmers

SR R AR O 384 B,

V(B,)=z:U(B,)+(1—x)U0)=yB,*

Benefit of green agriculture for consumers

HUR FR R B C,

Cost of environmental protection for government

2 H L BIL T C,

Cost of green agriculture for consumers

RJERERA R,

Revenue of green agriculture for farmers

A P e @ P BN S R,

Revenue of additional benefit for farmers

KGN R,

Revenue of traditional agriculture for farmers

H P H SO R,

0. 64z
V(CH=2U0)+(1—2)UC,) =B, (1—2) (CH* 1—2)
V(C,) = yUC,) + 11— U0 =g, y(—C,)* 1. 64y
V(R,) =yU(R,)+ (1—)U0) =y(—R,)* 0.45y
V(R,) = yU(R,) + (1— »)U(0) = yR,* 0. 35y
V(R,) = yU(0) +(1—UR)=(1— )R, 0.35(1—y)
V(R.)=zU(R)+ (1—)U0) ==zR,* 0. 24z

Revenue of buying green agricultural products for

consumers
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Fig. 2 Evolution path of tripartite game under the first assignment
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Table 5 Model parameter assignment adjustment
» ) ) . % 1 IBE 5 2 WIRAE
R 2 R0 LY o ,
First-time Second-time
Model parameter Explanation of parameter meaning ) )
assignment assignment
i3k O BRI M A I, AR IR R A2 e A 77 1 32 31 1Y 0.3 0.4
Punishment Fi K AR B
A P & A 7 R AR A& P BB AR 7 A 0 A R A A T SE L 1. 64y 0.55y
Cost of green agriculture for farmers AR HERTFHREHEA
ViR PN A7 PR SR BB 00 A 7 I 7 AR 0 o AR, 0.45y 0. 64y
Revenue of green agriculture for farmers 1 3R 45 B9 U 25
BRI A BOMN BB A I R RS s @ A 0.35x 0. 82x
Benefit for government Y 25 3N S B A BUR 14 DA [R]85 5 114 i 3%
A &t A PR AMIL £ e g AR, B S T T 0.35y 0.54y
Revenue of additional benefit for farmers S A5 A P A AT 1 R
TH o e m il i TH 2 25 W 3% 4 (7 B S B B A3 10 7 0. 24z 0. 45z
Revenue of buying green agricultural T ORI | B Mg R ) U 2
products for consumers
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