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Abstract: The report of the 20th National Congress of the Communist Party of China emphasizes that the "du—
al-carbon" goals are crucial for the sustainable development of the Chinese nation. As a core driver
of innovation—driven development, artificial intelligence (Al) is promoting the green transformation
through resource optimization, industrial upgrading, and other pathways. This paper conducts an
empirical study using data from 27 provinces across China in 2022. Based on multiple linear regres—
sion and Gaussian mixture regression models, we establish a multidimensional evaluation system
for Al development, covering industrial foundations, technological achievements, and innovation
practices. Using the entropy weight method, we evaluate the Al development levels of provincial re—
gions and explore the impact of Al development on carbon emission intensity in different provinces.
The study aims to uncover the inherent relationship between Al development and the achievement
of carbon peak and carbon neutrality goals, providing a new quantitative analytical perspective for
the government to facilitate the transformation and upgrading of high—tech industries and promote
low-carbon development strategies.

Keywords: Al development level; carbon emission intensity; multiple linear regression; Gaussian
mixture regression
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