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Information asymmetry leads to insufficient consumer trust and opportunistic default by farmers,
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which affects the decision-making of participating entities in agricultural supply chain finance. To
address this issue, from the perspective of management engineering system modeling and opera-
tional optimization, this paper constructs a decision model for agricultural supply chain finance
consisting of an e-commerce platform and a capital-constrained farmer based on Stackelberg game
theory. It compares and analyzes the optimal decisions of both parties under scenarios with and
without blockchain, and further conducts sensitivity analyses on the loan interest rate and the cost
of blockchain application. The findings reveal that, regardless of blockchain adoption, the optimal
decisions of both the e-commerce platform and the farmer are positively correlated with the loan
interest rate. In the presence of blockchain, as the application cost increases, the platform’s optimal
decision shows a negative correlation, while the farmer’s optimal decision shows a positive corre-
lation. This paper elucidates the underlying logic by which blockchain technology influences supply
chain finance decisions through information sharing and smart contract mechanisms, providing
reference for systematic decision-making and operational management of participants in agricul-
tural supply chain finance.
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Figure 1. Flowchart of agricultural supply chain operations without blockchain
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Figure 2. Flowchart of agricultural supply chain operations based on blockchain
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