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Research on the Closed-Loop Supply Chain Recycling Channel Selection with

Product Green Degree Taken into Consideration

LUO Dingti"*, WANG Xueqian', LUO Zican', TONG Caiyin'
(1. Business School, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. College of Business, Xiangtan University, Xiangtan Hunan 411105, China )

Abstract: With the green degree of products taken into consideration, a research has been carried out on the
selection of recycling channels in closed-loop supply chain. Taking a single manufacturer as the research object,
based on the construction of two Stackelberg game models of retailer recycling and third-party recycling, results can
be obtained of the optimal product price, recycling effort and member profits under the two models, to be verified
by a monotonicity analysis and case analysis. The results show that under the two recycling modes, the green degree
of products is in direct proportion to the optimal retail price and the total profit of the supply chain, but in inverse
proportion to the optimal recycling effort; the recycling efforts of third-party recyclers are higher than those of retailers,
with a critical value for the retail price under the two modes. When the third-party recycling cost saving rate is low, it is
suggested that the manufacturer choose the retailer recycling mode. When the third-party recycling cost saving rate is
high, it is advisable for the manufacturer to choose the third-party recycling mode.

Keywords: retailer recycling; third-party recycling; product green degree; recycling channel selection;
closed-loop supply chain
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