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Abstract

Driven by the dual impetus of the digital economy and consumption upgrading, e-commerce supply
chains are exposed to multiple uncertain shocks, including extreme weather, geopolitical conflicts,
and demand fluctuations. The traditional “efficiency-centered” management model can hardly ad-
dress these risk challenges, making the construction of a scientific resilience evaluation system crit-
ical for the sustainable development of e-commerce enterprises. Leveraging the real-time, correla-
tional, and predictive advantages of big data technology, this paper first defines the core dimensions
of e-commerce supply chain resilience. Through literature review and enterprise research, four pri-
mary indicators—“Disturbance Resistance Capability, Recovery Speed, Reconstruction Potential,
and Collaboration Efficiency”—as well as 16 secondary indicators are selected. Combined weights
are determined using the Analytic Hierarchy Process (AHP) and entropy weight method, forming a
multi-dimensional and quantifiable resilience evaluation system. Secondly, targeting practical
problems in current e-commerce supply chains such as “delayed risk early warning caused by data
silos”, “weakened recovery capacity due to insufficient multi-level collaboration”, and “limited re-
construction efficiency resulting from the lack of dynamic adjustment mechanisms”, a full-process
optimization strategy of “real-time monitoring-intelligent early warning-collaborative response-
dynamic optimization” based on big data is proposed. Practical cases of enterprises like JD Logistics
and Cainiao Network are cited to verify the strategy’s feasibility. The research findings provide the-
oretical support and practical reference for e-commerce enterprises to enhance their supply chain
risk response capabilities, helping them achieve a balance between resilience and efficiency in an
uncertain environment.
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Table 1. The “four-dimension and sixteen-item” evaluation index system
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Table 2. Judgment matrix and results of consistency test
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