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Abstract

The paper establishes a service decision model of two levels supply chain secondary system com-
posed of a retailer and a 3PL enterprise. The optimal decision of retailers and third-party logistics
service providers considering delivery time under stochastic demand information is studied.
Through numerical analysis, the mode which third-party logistics companies participate in man-
aging retailers’ logistics has an influence on profit of retailers and third-party logistics enterprises
under the time-sensitive random demand. The study found that the greater the uncertainty of
demand, the third-party logistics companies and retailers are more inclined to make conservative
decisions, and the profit will gradually increase with the uncertainty in a certain stage. In addition,
this paper also proves that the proportion of the risk-sharing loss has no effect on the optimal de-
livery time, but it has a positive impact on the retailer’s service order quantity and profit, and has
a negative impact on the third-party logistics service provider’s profit.
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Table 1. Optimal decision-making results of two-level supply chain under different demand uncertainties
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Table 2. Optimal decision-making results of two-level supply chain under different risk sharing ratios
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