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Impact of intelligent manufacturing on corporate carbon emissions and
its underlying mechanisms in the context of digital-intelligent integration

CHE Shuai', WANG Keliang®

(1. Business School, Zhengzhou University, Zhengzhou Henan 450001, China;
2. School of Economics, Ocean University of China, Qingdao Shandong 266100, China)

Abstract On the path of Chinese modernization, the deep integration of intelligent manufacturing and low-carbon development is not
only a key path to achieve industrial upgrading, but also an important lever to implement the “dual carbon” goals. To break through the
growth bottlenecks of traditional high energy consumption and high emissions, China needs to accelerate the transformation from being

3

a “manufacturing power” relying on scale expansion to an “intelligent manufacturing power” focusing on technological empowerment
and efficiency improvement, thereby promoting the coordinated progress of economic growth and ecological protection. This study uti-
lized micro-level data of Chinese A-share listed companies from 2008 to 2022 and employed various econometric models to examine the
heterogeneous impact of intelligent manufacturing on corporate carbon emissions and its underlying mechanisms. The findings revealed
that: D Intelligent manufacturing based on digital transformation could significantly reduce corporate carbon emissions. @ The dis-
crete intelligent manufacturing model performed poorly in governing corporate carbon emissions, while the process-type and customized
intelligent manufacturing models seem to be the future green development directions for Chinese enterprises. 3 Factors such as the na-
ture of enterprise ownership, operational characteristics, and leadership traits exerted significant heterogeneous impacts on the carbon
emission reduction effects of intelligent manufacturing. Specifically, compared with the enterprises of other ownership natures, private
enterprises had more advantages in achieving carbon emission reduction through intelligent manufacturing. In terms of operational char-
acteristics, enterprises with effective internal control mechanisms, those oriented towards low strategic innovation, and those with high
capital intensity were more capable of releasing the environmental dividends of intelligent manufacturing. At the level of leadership
traits, enterprises with prominent female leadership and international perspectives showed more significant performance in achieving
carbon emission reduction effects through intelligent manufacturing. @ Mechanism analysis revealed that intelligent manufacturing
could reduce carbon emissions through promoting industrial chain intensification, green technology innovation, and environmental pro-
tection and governance. Therefore, the government should, based on the industry attributes and development stages of enterprises, guide
them to choose suitable intelligent manufacturing models to avoid blindly following trends and provide differentiated policy support ac-
cording to the heterogeneous characteristics of enterprises, such as offering special subsidies for private enterprises in upgrading their
intelligent manufacturing and providing tax incentives for capital-intensive enterprises in green technology research and development.
At the same time, the government should continuously strengthen the construction of industrial chain collaboration mechanisms, the es-
tablishment of green technology innovation platforms, and the supervision and assessment of environmental protection, and continuously
facilitate the governance transmission path of intelligent manufacturing on corporate carbon emissions, so as to better realize its emis-
sion reduction effects.

Key words intelligent manufacturing; digital transformation; carbon emission; industrial chain
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