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Fig. 2 Optimal response of the retailer in Stackelberg game
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Models of closed-loop supply chain with third-party reverse logistics and
their applications

YAN Ni-na'?, HUANG Xiao-yuan®

1. Business School, Renmin University, Beijing 100027, China;

2. Development & Research Institute, Shougang Iron & Steel Co. , Beijing 100041, China;
3. School of Business Administration, Northeastern University, Shenyang 110004, China

Abstract; Assuming price-sensitive stochastic demands and effort-sensitive stochastic returns, a multi-echelon
closed-loop supply chain with 3PRLP is established. A target rebate-punish contract between the manufacturer
and the 3PRLP is designed. The closed-form analytic expressions for both united optimization strategies in cen-
tralized closed-loop system and the one-leader-multiple-follower Stackelberg strategies in decentralized system
are deduced, and comparisons are made from the viewpoint of contract coordination. Finally, according to the
practice of Baosteel Companies, some simulation experiments are carried out to gain an insight into the impacts
of reverse logistics activities on the practitioners operations and decisions.

Key words : closed-loop supply chain; third-party reverse logistics; Stackelberg games; scraps recycling;
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