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The Influence and Mechanism of Intelligent Manufacturing on Total Factor Energy Efficiency
SHEN Yang & ZHANG Xiuwu

Abstract: General technological innovations represented by artificial intelligence, intelligent
manufacturing and automation have become the core driving force of the fourth industrial revolution
and industrial transformation. This article selects panel data from 30 provinces in China from 2006 to
2022 to construct a regression model, to empirically analyze the mechanisms through which intelligent
manufacturing enhances total factor energy efficiency. The research results show that the intelligent energy
management, knowledge spillover effect and resource allocation effect of intelligent manufacturing can
significantly improve the total factor energy efficiency. This conclusion still holds true after endogeneity
tests and robustness tests. The mechanism analysis shows that labor price distortion, productivity effect and
scale effect are important mechanisms for intelligent manufacturing to improve total factor energy efficiency.
Specifically, the corrected labor cost can enhance the R&D and innovation drive of enterprises and help
them overcome low-end industrial structure lock-in, thereby improving the total factor energy efficiency.
The innovation and application of advanced productive forces drive the efficient production of products,
accelerate the capital circulation process, and thereby promote economies of scale. The heterogeneity results
show that intelligent manufacturing has a stronger effect on improving energy efficiency in regions with strict
environmental regulations and high support for advanced technologies.

Keywords: intelligent manufacturing; total factor energy efficiency; labor price distortion; energy carbon
footprint; carbon emission trading policy
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