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Breaking the “Efficiency-resilience” Paradox: How Can Human-Al
Collaboration Reshape Supply Chain Resilience?

Pei Xiao', Liu Yong', Yuan Shuai’
(1. School of Economics and Management, Yangtze University, Jingzhou 434023, China;
g g y g
2. School of Business, Nankai University, Tianjin 300071, China)

Abstract: How to break the “efficiency-resilience” paradox in the context of the digital economy is a major strategic issue for enterprises in
coping with complex and volatile market environments. Data from Chinese A-share listed companies in Shanghai and Shenzhen from 2013 to
2024 were analyzed. Based on resource orchestration theory and the perspective of human-machine symbiosis, an enterprise “human-intelligence
collaboration” indicator using natural language processing technology was constructed and a coupling coordination model, and its impact on
supply chain resilience and the underlying mechanisms was empirically tested. The main findings are as follows. Firstly, human-intelligence
collaboration can significantly enhance enterprise supply chain resilience. Secondly, mechanism tests indicate that human-intelligence
collaboration achieves a strategic break of the classical “ efficiency-resilience” paradox through three micro-level pathways: information
decoding, resource recombination, and agile response. Thirdly, heterogeneity analysis shows that the empowerment effect of human-intelligence
collaboration is more prominent in enterprises with high digitalization, weaker corporate governance, high environmental uncertainty, and in
specific regions (eastern and western China) , deeply confirming the features of technological complementarity, institutional substitution, and
dynamic matching. In addition, exploratory research finds that the deep coupling of artificial intelligence and human capital produces a
synergistic multiplicative effect that exceeds the simple additive effect of individual elements. It can not only induce significant peer effects
among micro-level enterprises but also generate strategic spillovers at the macro level, thereby driving regional industrial structure upgrading. It
conclusions provide a theoretical basis and decision-making reference for Chinese governments and enterprises to establish a human-intelligence
collaborative symbiotic mechanism and to build a robust supply chain security defense system in the digital age.

Keywords: human-Al collaboration; corporate supply chain resilience; the efficiency-resilience paradox; resource orchestration; human-

machine symbiosis; herd effect
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