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Abstract

This study focuses on the application effects and economic value of Al and big data in the optimization
of e-commerce supply chains, with the dynamic capability theory as the theoretical support, con-
structing a supply chain upgrading path of “data collection—intelligent analysis—decision optimi-
zation—value implementation”, and delineating its boundary conditions from four dimensions: tech-
nical adaptability, data security and compliance, cost constraints, and industry adaptation differences.
Methodologically, this study combines literature review with mechanism analysis, supplemented
by typical scenarios (such as intelligent inventory management and dynamic logistics scheduling)
for theoretical mapping and practical analysis. The findings indicate that the depth of data integra-
tion and the efficiency of algorithm iteration are the core for Al and big data to empower enterprises
to build dynamic capabilities; the improvement of demand forecasting accuracy and resource allo-
cation efficiency are the key manifestations of application effects; data security and compliance,
technical investment costs, and industry characteristic adaptability directly affect the sustainability
of the model. Based on these insights, this study proposes recommendations for data governance
and algorithm optimization on the platform side, strategies for technical investment and talent re-
serve on the enterprise side, and paths for standard co-construction and resource sharing on the
industry side, providing a theoretical framework and management implications for e-commerce
supply chains to build dynamic capabilities and achieve high-quality development with the help of
Al and big data, and puts forward 3 theoretical propositions for subsequent testing.
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