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Research on Spillover Effects of Chain-leading Enterprises’ AI Applications on

Innovation Performance of Upstream and Downstream Enterprises

ZHAO Zixuan, YANG Jiaoping

(School of Economics and Management, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: Based on a sample of 94 chain-leading listed companies in China’s manufacturing industry and their upstream and downstream

enterprises from 2022 to 2025, an empirical investigation was conducted into the spillover effects and mechanisms of Al technology application

by chain-leading enterprises on the innovation performance of upstream and downstream enterprises. It is found that a significant positive

spillover effect is exerted by Al technology application of chain-leading enterprises on upstream and downstream innovation performance, but an

asymmetric temporal pattern is exhibited. Contemporaneous and sustained long-term spillovers are observed for upstream enterprises. whereas

a one-year lagged spillover with sustained effects is primarily identified for downstream enterprises. Through mechanism analysis, it is revealed

that a partial mediating role is played by the level of knowledge sharing in the upstream path in 2022, and a full mediating role is played from

2024 to 2025. In the downstream lagged path, a transition from full mediation to partial mediation is observed. Differences in transmission

mechanisms and dynamic evolution patterns of Al technology spillovers across different supply chain segments are thereby revealed. Micro-level

evidence and practical guidance are provided for the deep integration of “Al + industrial chain” and the realization of full-chain innovation

synergy.

Keywords: chain-leading enterprises; artificial intelligence; spillover effects; innovation performance



