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Abstract

In current research on government-enterprise joint reserve, fuzzy material demand and residual
value result in high-cost risk and material waste, so a multi-level supply chain emergency reserve
model based on a bidirectional option contract was proposed. Firstly, the bidirectional option
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contract was introduced based on the government-enterprise joint reserve to reduce material
demand uncertainty and the shelf-life risk. The cooperation mechanism of agent storage enter-
prises was increased to relieve storage and disposal pressure, and a multi-level emergency ma-
terial reserve model was constructed by minimizing government costs and maximizing corporate
profits. After that, to achieve procurement and supply quantity and profit coordination under the
cooperation between government and enterprise, the feasible range of parameters such as option
exercise subsidy was restricted, a flexible mechanism to coordinate cost/profit of all parties under
the multi-level supply chain was obtained. Finally, numerical simulation shows that under certain
conditions, the model reduces the pressure on government and enterprises to reserve, enhances
the guarantee level of social cooperative participation in the reserve, and provides relevant theo-
retical basis for establishing multi-party cooperative emergency reserve system.
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Figure 1. Three-level supply chain emergency supplies procurement flow chart
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Figure 2. The impact of disaster probability on the reserves in different modes
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Figure 3. The impact of Option exercise subsidy on the reserves in different modes
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Figure 4. The impact of Option exercise subsidy on the Government costs and enterprise profits in different modes
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Figure 5. The impact of Option price on the reserves in different modes
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Table 1. Comparison of the results of two modes after achieving coordination
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Figure 6. The impact of Option price on the Government costs and enterprise profits in different modes
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