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Impact of Intelligent Manufacturing on Green Total Factor Produc-
tivity of Firms
— A Quasi-natural Experiment Based on the Intelligent Manufacturing Demon-

stration Projects
YANG Dan-hui, ZHANG Xing

Abstract: As the new round of technological revolution and industrial transformation deepens, intelligent
and green transformation has become essential for high-quality, sustainable manufacturing development.
Policy support plays a pivotal role in empowering enterprises’ green transformation through digitalization.
Using data from A-share listed companies in China from 2012 to 2022, this study measures firms’ green total
factor productivity (GTFP) and applies a staggered difference-in-differences (DID) model to evaluate the
impact of the four batches of intelligent manufacturing pilot demonstration projects led by the Ministry of
Industry and Information Technology (MIIT). The empirical analysis examines the policy’s effect on corpo-
rate green total factor productivity and its underlying mechanisms. The findings reveal that: (1) The policy
significantly enhances firms’ GTFP, with findings robust across multiple stability tests. (2) Mechanism
analysis reveals that the policy improves firms’ GTFP through three indirect empowerment channels: green
technology innovation enhancement effect, Al scenario-driven applications effect, and human capital struc-
ture upgrading effect. Under the indirect mechanisms, environmental regulation and digital infrastructure poli-
cies synergize with the intelligent manufacturing pilot to promote green technological innovation and Al sce-
nario applications, while human capital investment incentive policies show no significant synergy. (3) Het
erogeneity analysis demonstrates that the policy exerts more pronounced effects on heavily polluting, non-
state-owned, and labor-intensive firms. (4) The policy enhances the relative competitiveness of pilot firms
within their industries, and establishes efficiency benchmarks. These findings offer theoretical and empirical
support for fully advancing the “AI+ " initiative in the 15th Five-Year Plan period, promoting the fusion of
intelligent and green transformation, and enabling the sustained empowerment of green transformation
through intelligent manufacturing.

Key words: intelligent manufacturing; pilot policy; corporate green total factor productivity; difference-in-

differences(DID) approach
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