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Does the Application of Big Data Technologies Improve
Firms’ Supply Chain Efficiency?
CAI Meng, XIE Jianguo
( Nanjing University, Nanjing 210093)

Abstract; In the era of the digital economy, big data technologies have emerged as a crucial driver for
improving firms’ supply chain efficiency. As global supply chain structures grow more complex and external shocks
persistently accumulate, enhancing supply chain efficiency has become a vital pathway for firms to maintain stable
development. Although existing studies have examined the impact of digital transformation on supply chain
performance, systematic research on the mechanisms and causal effects of the application of big data technologies at
the firm level remains limited.

This paper constructs indicators of firms’ application of big data technologies and supply chain efficiency, and
identifies the causal relationship between the two using a two-way fixed effects model based on data from A-share
listed companies in China between 2010 and 2023. The density of long-distance optical cable lines in the city where
the firm was registered in 1995 is selected as an instrumental variable to address potential endogeneity issues, which
reflects the initial endowment of historical infrastructure and satisfies the requirement of exogeneity.

The empirical results show that the application of big data technologies improves firms’ supply chain
efficiency. This conclusion remains valid across multiple tests, including the use of instrumental variable and
propensity score matching to address endogeneity issues, as well as altering the sample observation period and
employing different clustering levels for standard errors. Further mechanism analysis indicates that this positive
effect operates through three main paths; first, strengthening innovation resilience to promote knowledge integration
and continuous innovation; second, enhancing firms’ agile responsiveness to improve real-time perception and
rapid reaction to external changes; third, improving operational efficiency to achieve optimized resource allocation
and process coordination. Heterogeneity analysis reveals that this enhancement is more pronounced among firms
facing lower supply chain disruption risk and supply chain concentration, suggesting that its effectiveness is jointly
shaped by firms’ operational foundations and supply chain structures.

Overall, this paper provides new empirical evidence for understanding the micro-level impact of big data
technologies as a strategic factor of production and offers valuable implications for policy design. In general, policy
efforts should clarify differentiated digital development paths for various types of firms and improve digital
infrastructure and data circulation systems to provide targeted support for digital upgrading under different supply
chain risk conditions. At the same time, firms should be guided to optimize innovation resilience, agile
responsiveness, and operational efficiency, forming a sustainable digital operating system, and ultimately achieving
comprehensive improvements in supply chain efficiency and overall competitiveness.

Keywords: big data technology; supply chain efficiency; innovation resilience; agile responsiveness;

operational efficiency
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