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Abstract

Faced with multiple external shocks, the vulnerability of the new energy vehicle supply chain has
become increasingly prominent. Drawing upon a management engineering perspective, this paper
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constructs a system optimization framework to examine how digital transformation enhances sup-
ply chain resilience and elucidates its underlying operational mechanisms. Results indicate that
digitalization, driven by intelligent decision-making mechanisms and data circulation, reconfigures
dynamic resource allocation and collaborative networks, significantly enhancing the system’s dis-
turbance-resistance efficacy. To mitigate risks such as technological vulnerability spillover and gov-
ernance lag, this paper proposes refined implementation paths: full-chain data integration for early
warning, flexible capacity deployment, platform-based collaborative governance, process reengi-
neering, and green-compliance integration. This study offers theoretical foundations and actiona-
ble paradigms for supply chain system optimization and risk management.
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