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Research on Dual-risk Coupled Propagation in Supply Chains

Considering the Induction Mechanism

QI Ning, ZHU Yunfei, JING Hao

(School of Economics and Management, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Under external shocks and growing uncertainty, supply chain risks often exhibit multi-source concurrence, mutual induction and
network-based diffusion. To address the limitation of single-risk studies in explaining the evolution of compound risks, supply chain risks were
classified including product risk, personnel risk, economic risk and environmental risk, according to two dimensions such as transmissibility and
recovery rate. Based on complex network theory and the SIS framework, a dual-risk coupled propagation model with an induction mechanism
was constructed. Numerical simulations were conducted to examine the effects of different risk parameter combinations, induction coefficients
and initial infection sources on the propagation process. The results show that the induction mechanism significantly accelerates risk propagation
and enlarges the proportion of dual-risk infected nodes. The recovery rate has a stronger impact on propagation outcomes than the transmission
rate, and enterprises with high degree or high betweenness centrality are more likely to become key nodes in risk diffusion. Theoretical support
are provided for key-node identification, coupled-risk control and supply chain resilience improvement.

Keywords: supply chain risk; risk coupling; risk propagation; induction mechanism; complex network
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