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Existence of Green Closed-loop Supply Chain Network Solutions from

a Generalized Nash Equilibrium Perspective

XU Jialei, LIN Zhi

(Mathematics and Statistics School, Chongqing Jiaotong University, Chongging 400074, China)

Abstract: To study the examines the existence and equilibrium conditions for green closed-loop supply chain network solutions, the equilibrium

conditions of the green closed-loop supply chain network are investigated by using the knowledge related to variational inequalities. Then the

set-value mapping of the feasible strategies of each decision maker is constructed, and the green closed-loop supply chain network equilibrium

problem is transformed into a generalized Nash equilibrium problem, which is investigated by using immovable point theorem in combination

with the continuity, convexity, and tightness of the set-value mapping. Based on the conclusions, the variational inequalities corresponding to

the decision makers at each level of the green closed-loop supply chain network. as well as the multicriteria network equilibrium conditions. and

the existence theorem for the solutions of the green closed-loop supply chain network are given.

Keywords: green closed-loop supply chain; generalized Nash equilibrium; set-valued mapping; upper semi-continuous; lower semi-continuous;

proposed concavity
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