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Abstract

In the context of the rapid development of the e-commerce economy, the “small-batch and fast-re-
sponse” model and pulse demand have reshaped manufacturing production logic. However, the re-
sulting high turnover and extreme time pressure have significantly induced production safety risks
for manufacturing suppliers. This paper systematically reviews the research evolution of production
safety governance for suppliers within the e-commerce supply chain. First, regarding the causal mech-
anisms, spike orders during e-commerce promotions lead to the overload of production system safety
capacity. Extreme delivery time constraints squeeze equipment maintenance windows and induce
safety shortcut psychology and non-compliant behaviors among frontline employees, forming a neg-
ative transmission of pressure from the demand side to the production side. Second, in terms of gov-
ernance model evolution, the research focus is shifting from traditional territorial administrative su-
pervision to “private regulation” centered on platform traffic allocation power and “meta-regulation”
under government-platform synergy, emphasizing the use of credit ratings and algorithmic rewards
and punishments for dynamic supplier management. In this process, a critical perspective is intro-
duced to analyze the dual effects of platform “algorithmic control” on frontline “digital labor”, and the
dialectical synergistic relationship between “private regulation” and public supervision is explored.
Furthermore, digital empowerment has enabled a leap from real-time perception via the Industrial
Internet of Things (IIoT) to “predictive governance” driven by big data and artificial intelligence, sig-
nificantly enhancing proactive risk prevention and control capabilities. Methodologically, academia
frequently employs evolutionary game theory to analyze multi-agent interest equilibrium and uti-
lizes system dynamics to simulate the nonlinear characteristics of risk transmission. However, ad-
dressing the limitations of existing quantitative methods, future research urgently needs to introduce
mixed methods integrating big data and qualitative interviews, as well as simulation experiment meth-
ods based on digital twins, to enhance the depth of micro-human factor analysis and the fidelity of sys-
tem deduction. Finally, future research should further focus on the universality of governance for mi-
cro and small suppliers, the coordination of cross-border e-commerce safety standards, and ethical
care under algorithmic pressure, aiming to achieve the deep integration and synergistic development
of e-commerce ecosystem efficiency and inherent safety.
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