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Fig. 1  Effect of carbon tax rate on related variables under different decision-making methods
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Fig. 2  Effect of remanufacturing quality threshold on related variables under different decision-making methods
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Operations Research and Cybernetics

Price Strategy of Closed-Loop Supply Chain Based on Return Uncertainty Under Carbon Tax Policy

ZHANG Lingling, CHEN Huaili

(Logistics Research Center, Shanghai Maritime University, Shanghai 201306, China)
Abstract: [ Purposes ] Through in-depth study of the practical problems of recycling and remanufacturing - uncertainty of recycling
quality and the carbon tax policy, the pricing decisions of the two- echelon closed-loop supply chain is discussed here, in order to ex-
plore how companies can achieve maximum economic benefits in this context. [ Methods]The game theory is used to obtain the opti-
mal wholesale price of the manufacturer, the optimal retail price of the retailer and the benefits of the members of the supply chain
separately. The influences of the carbon tax rate and the quality threshold of remanufacturing on the manufacturer and retailer’s
price. profit and market demand are discussed. And then the two-part tariff is introduced to achieve the closed-loop supply chain co-
ordination. [Findings]Finally, an example is given to verify the models. The results show that: when the carbon tax rate is high,
the enterprises can raise the quality threshold of remanufacturing products; when the carbon tax rate is low, the enterprises should
lower the quality threshold of remanufacturing products. This can help the enterprises give consideration to economic benefit and ec-
ological benefit. [ Conclusions ] The government department encourages manufacturers to engage in the remanufacturing production,
through the adjustment of the carbon tax rate or the collection of carbon taxes, thereby prompting enterprises to cooperate under the
coordination mechanism.

Keywords: carbon tax; quality of the core uncertainty; closed-loop supply chain; pricing decision; game theory
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