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The Empowering Effect of Artificial Intelligence on Carbon Emis-
sion Reduction

— Evidence from the Panel Data of 284 Prefecture Level Cities in China
CAI Hai-ya

Abstract: As the “dual carbon” strategic goal advances, carbon emission reduction has become the core
engine for achieving sustainable development. Artificial intelligence, a strategic technology leading the new
round of scientific and technological revolution and industrial transformation, has become a vital force driving
the green and low-carbon transition. Based on panel data from 284 Chinese cities, this paper employs fixed
effects models, mediation effect models, and threshold effect models to conduct a multi-dimensional empiri-
cal examination of the impact of Al on carbon emission reduction. The findings reveal that: (1) Artificial
intelligence significantly reduces carbon emission intensity, a result that remains robust after a series of sensi-
tivity tests; (2) The “incremental” and “quality improvement” roles of green technological innovation and
industrial structure optimization are key mechanisms through which artificial intelligence effectively lowers
carbon emission intensity; (3) The promoting effect of artificial intelligence on carbon emission reduction is
stronger in eastern regions, central cities, cities with higher digitalization levels, and cities with stricter envi-
ronmental regulations; (4) Artificial intelligence exhibits a nonlinear feature of marginal benefits, first
increasing and then decreasing, suggesting that excessive focus on artificial intelligence may trigger potential
risks.
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