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Evolutionary game analysis of multi-agent participation in
farmers' safe pesticide use behavior
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Abstract: In 2025, the No. 1 central document of the Central Government mentioned that it is necessary to deepen the treatment
of drug residues in agricultural products and the quality and safety supervision of agricultural products, the government,
enterprises, social organizations and consumers need to work together. Focusing on the multi-agent participation in the
governance model of farmers' safe pesticide use, the "farmer-government-consumer" tripartite evolutionary game model was
constructed, the stability of each equilibrium point was analyzed, and the system flow diagram of the realization mechanism of
farmers' safe pesticide use behavior was constructed by using Vensim software, and the data simulation analysis was carried
out by Matlab software to simulate the impact of different parameter changes on the strategy choice of the tripartite game
subject. The results showed that increasing the intensity of government supervision and fines, reducing the cost of government
supervision and farmers' choice, and increasing the possibility of consumers purchasing quality and safe products had a
promoting effect on farmers' choice of safe pesticide use. Therefore, this paper puts forward corresponding suggestions for the
realization of safe pesticide use behaviors from the perspectives of farmers, governments and consumers.
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Table 1 The interest demands of stakeholders in farmers' safe medication practices
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Fig. 1 Stakeholders' “interest-power” decomposition diagram
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Table 2 Payoff table of farmers' safe medication behavior game
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Fig. 5 System flow diagram of the implementation mechanism for farmers' safe medication behavior
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Fig. 6 Dynamic evolutionary selection process diagram between farmers, government, and consumers
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Fig. 7 Dynamic planning process diagram of farmers' selection of safe medication behavior implementation path
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Fig. 10 Dynamic planning process diagram of consumers' selection of farmers' safe medication behavior
implementation path when x=0.9 and x=0.1
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