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Digital Intelligence Empowerment and China’s Energy Saving and
Carbon Reduction Efficiency: Mechanism and Effect
HE Kun-wen, ZHANG Wen-bin, ZHANG Nan

Abstract: As an important strategy in the era of digital economy, digital intelligence empowerment has
become a key deployment measure to improve China’s energy conservation and carbon reduction efficiency.
Based on the inter-provincial panel data from 2011 to 2022, this paper measures data intelligence empower-
ment index and energy saving and carbon reduction efficiency with entropy method and super-efficiency SBM
model and empirically tests the influence and mechanism of data intelligence empowerment on energy saving
and carbon reduction efficiency in China. The research results show that: Digital intelligence empowerment
significantly improves China’s energy saving and carbon reduction efficiency. Empowerment application and
environmental support have greater enhancement effects than digital intelligence foundation. This conclusion
is still valid after replacing core variables, shrinking tail treatment, changing observation period and consider-
ing endogeneity. The impact of digital intelligence empowerment on China’s energy conservation and carbon
reduction efficiency is obviously heterogeneous, and the promotion effect is more significant in eastern
regions, carbon trading pilot regions and regions with higher economic development level. In the process of
improving China’ s energy conservation and carbon reduction efficiency, green technology innovation,
resource allocation optimization and high-end industrial agglomeration are important transmission mecha-
nisms, and there are spatial spillover effects. The intensity of environmental regulation plays an important
regulatory and threshold role in the influence of digital intelligence empowerment on China’s energy conserva-
tion and carbon reduction efficiency. The intensity of command-type environmental regulation should be con-
trolled within the optimal range. The increase of guiding and public participation environmental regulation
intensity can expand the promotion effect of digital intelligence empowerment on energy conservation and car-
bon reduction efficiency. Based on the above research conclusions, this paper puts forward the following
policy measures: further develop digitalization and intelligence, adopt differentiated means to promote the
work of energy conservation and carbon reduction in China, smooth the role of digital intelligence technology
channels, leverage spatial effect, and improve the institutional role of environmental regulation tools.

Key words: digital intelligence empowerment; energy saving and carbon reduction efficiency; TOE analysis

framework; environmental regulation; space overflow
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