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Supply Chain Network Optimization Considering Carbon Allowances under
Government—Enterprise Two—-level Planning

TIAN Xuelin, CHENG Faxin
(School of Management, Jiangsu University, Zhenjiang 212013, China)

Abstract: In this paper, we established a two—level programming model considering the carbon allowances under government—
enterprise interactive decision—making, then used the multi—objective particle swarm optimization algorithm to solve it, and finally, analyzed
how the changes in carbon allowances and demand uncertain confidence levels influenced the optimal Pareto solution set of the supply chain
network. The result shows that there are optimal carbon allowances in the decision—making process of the government—enterprise interaction,
and as the government adjusts the carbon allowances reasonably based on the feedback from the duopolistic manufacturers, the adjustment
coefficient of the government considering the feedback from the duopolistic manufacturers in the upper—level planning model will increase
and the duopolistic manufacturers can guide the other supply chain companies to reduce indirect carbon emissions, resulting in a continuous
reduction in the total cost and carbon emissions of the supply chain network. As the uncertainty level of market demand increases, the
accuracy of demand forecasts decreases and the flow between facilities increases, necessitating additional equipment and facilities, thus
increasing the total cost and carbon emissions of the supply chain network.

Keywords: carbon allowance; government department; two—level programming model; duopolistic manufacturer; supply chain network

optimization; government—enterprise interactive decision—making
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