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Abstract

The rapid development of the artificial intelligence industry has provided new insights f or traditional environmental regulation.
Based on panel data from 281 prefecture-level cities in China from 2012 to 2024, this paper examines the impact mechanisms of
different types of environmental regulations on green total factor productivity (GTFP) in the context of the Al era. The study finds
that command-and-control environmental regulations may inhibit GTFP growth by increasing corporate compliance costs, while
market-incentive environmental regulations stimulate corporate innovation through economic means, thereby significantly promoting
GTFP growth. Further analysis indicates that the application of Al technology plays a crucial moderating role, mitigating the negative
effects of command-and-control regulations and enhancing the positive effects of market-incentive regulations.
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