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Abstract

To reduce the value loss and expiration risk of perishable products during the storage of emergency
supplies, the optimal rotation problem of perishable emergency supplies under uncertain demand
conditions was investigated. Using the rotation time nodes of emergency supplies as decision vari-
ables and considering the characteristic that the value of perishable products decreases over time,
stochastic nonlinear programming models were established with the objectives of minimizing the
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expected total cost for the government and maximizing the expected profit for enterprises. The ef-
fects of rotation time node ratios, perishability of supplies, and other relevant parameters on rota-
tion efficiency were mainly analyzed. Numerical analysis revealed the existence of an optimal rota-
tion time node that maximizes rotation efficiency. Additionally, it was found that the lower the per-
ishability of the product, the greater the benefits brought by considering rotation.
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Figure 1. Government and enterprise rotation decision flowchart
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Figure 2. Government costs and enterprise benefits considering rotation over different rotation time nodes
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Figure 3. Government costs and enterprise benefits considering rotation over different levels of perishability
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