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Abstract

This paper constructs a supply chain of fresh products consisting of a single producer and a single
retailer. Under the condition that both the producer and the retailer provide preservation efforts for
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the product, the dynamic change of freshness over time is considered. By establishing a differential
game model under different power structures, namely producer-led and retailer-led, the impact of
different power structures on the decision-making of the supply chain is explored. The research find-
ings are as follows: (1) Centralized decision-making can achieve the maximization of supply chain
profits and the optimal allocation of resources, with the lowest retail price and the highest freshness
of fresh products. (2) In decentralized decision-making, the producer-led mode has better product
freshness and total profit than the retailer-led mode, but the retail price remains unchanged. (3) Con-
sumer preferences differentially affect decisions through price and freshness sensitivity coefficients.
An increase in price sensitivity inhibits preservation investment, reducing freshness and profits,
while an increase in freshness sensitivity encourages preservation and promotes profit growth.
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Figure 1. Supply chain model of fresh products
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Figure 2. Time trajectory of freshness of fresh products
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Figure 3. The profit time trajectory of fresh product manufacturer
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Figure 4. The profit time trajectory of fresh product retailer
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Figure 5. The time trajectory of the total profit of the supply chain
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Figure 7. The sensitivity of freshness level to
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