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Effect of marketable pollution permits on closed-loop

supply chain network

Yang Yuxiang
(College of Economics and Management, China Jiliang University, Hangzhou 310018, China)

Abstract: In order to promote firms dispose proper pollution from the viewpoint of the closed-loop supply
chain, both to control pollution emission from forward supply chain, and pay attention to return and reprocess-
ing of end-of-life products, a closed-loop supply chain network including several member firms is developed.
Each firm emits multiple pollutants and affects multiple receptor points. With marketable pollution permits,
the equilibrium conditions of member firms in the network are analyzed in the cases of compliance and of
noncompliance. The variational inequality framework is given. Game models in cases of compliance and non-
compliance are developed to study the effect of marketable pollution permits on the closed-loop supply chain
network. A algorithm for the model is proposed. Finally, numerical examples are proposed in which the game
relationship of member firms is analyzed and the choices of them are compared. It is found that environmental
standards imposed by the authorities will be met if the initial license allocation meets the environmental target

in the case of compliance and that a penalty scheme can guarantee that there will be no non-compliant.
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