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[Abstract] Against the backdrop of global industrial chain reshaping and accelerated digitalization, supply chain
management is confronted with challenges such as personalized demands, market fluctuations, and frequent risks.
Relying on the "Data Element X" national strategy, big data technology drives the transformation of supply
chains towards intelligence and precision. This paper systematically analyzes the key role of big data in supply
chain management, focusing on its integrated paths for reconstructing decision—making models, optimizing
network structures, enhancing process efficiency, and innovating collaborative mechanisms. The research
indicates that data—driven intelligent decision—making replaces traditional experience—based models, achieving
forward—looking and refined demand forecasting, resource allocation, and risk response; Internet of Things (IoT)
and blockchain technologies support full—chain visibility and trusted data flow, while digital twins and real—time
monitoring enhance network transparency and stability. Three major optimization strategies based on big data
are proposed: precise demand response mechanisms, dynamic supply network optimization systems, and
inventory logistics execution efficiency improvement paths. An implementation framework is designed from the
perspectives of technical infrastructure (data platforms, AI models, system integration), organizational capabilities
(cross—functional collaboration, agile organizations), and ecological collaboration (data sharing networks, smart
contracts). Finally, it is pointed out that data security, ownership, algorithm transparency, and
cross—organizational collaboration are development bottlenecks. In the future, technologies such as blockchain,
edge computing, and generative Al should be combined to promote the evolution of supply chains towards
higher levels of intelligence, resilience, and sustainability.
[Key words] Big Data Analysis; Supply Chain Management; Optimization Strategies; Data—Driven Decision—
Making; Ecological Collaboration
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