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Analysis of the stability of a dual-channel supply chain with retailer

fairness concerns under carbon trading mechanism

SI Fengshan, GE Tongtong, WANG Jing
(School o f Management Science and Engineering ,

Anhui University of Finance and Economics, Bengbu 233030, China)

Abstract: In order to address the stability problem of supply chain systems, a dynamic game model
is constructed under the carbon trading mechanism to explore the impact of decision variable adjustment
speed, fairness concerns, and other factors on system stability, depict the evolution process of the system
from the initial state to the equilibrium state, and effectively control the chaotic system. The study
found that there is a limit to the speed of price adjustment, otherwise it is easy to cause the system to
experience stable, period doubling bifurcation, and chaotic states, leading to instability. System instability
causes fluctuations in prices and carbon emission reduction rates, making it difficult for companies to
maintain stable profits. The increase in retailers’ fairness concerns increases the risk of system instability
and constrains the decision-making space of manufacturers. Regardless of whether the system is stable,
retailers’ fairness concerns are detrimental to manufacturers but beneficial to themselves, and this trend
is more pronounced under system instability. The introduction of carbon trading mechanisms in stable
systems is detrimental to both manufacturers and retailers, but it exacerbates the disadvantage of
manufacturers and benefits retailers when the system is unstable. Delayed feedback control can return
the unstable system to a stable state, thereby improving the controllability of the system.

Keywords: carbon trading mechanism; fairness concerns; dual-channel supply chain; stability analysis;
chaos control
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