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Abstract: Considering two collection modes, namely, manufacturer collecting and retailer collecting, as well
as two channel power structures, namely, manufacturer Stackelberg and retailer Stackelberg, four decision
models are constructed to investigate the impact of collection modes and channel power structures on the
economic and environmental performance of a closed-loop supply chain with a manufacturer and a retailer.
The conditions for implementing the closed-loop supply chain and the optimal collection mode are obtained
through comparison with the forward supply chain decision model. The results show that the collection rates,
market demands, channel players’ and the system’s profits of the closed-loop supply chain are all better under
the follower collecting mode compared with the leader collecting mode. The market demands, channel players’
and the system’s profits of the closed-loop supply chain are superior to those in the forward supply chain. For
products with a small overall environmental impact in the remanufacturing, usage and disposal phases, the

follower collecting mode can simultaneously realize the optimal economic and environmental performance.
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Table 1  Equilibrium solutions to the forward supply chain
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Table 2 Equilibrium solutions to the closed-loop supply chain
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Table 3 Economic profits of the manufacturer and retailer in the closed-loop supply chain
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Table 4 Overall environmental performance of the forward and closed-loop supply chains
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