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Abstract: At present, China is promoting the great rejuvenation of the Chinese nation with Chinese-style modernization comprehensively,
taking ‘promoting harmonious coexistence between man and nature’ as an important part of the essential requirements of Chinese-style
modernization, and promoting green development and harmonious coexistence between human and nature. At the same time, China'’s
ecological civilization construction also faces two strategic tasks of achieving fundamental improvement in the ecological environment,
carbon peaking and carbon neutrality, which further highlights the requirements of multi-objective governance of the ecological
environment. Coordinated promotion of pollution reduction and carbon emission reduction has become an inevitable choice for the
comprehensive green transformation of China's economic and social development in the new development stage. Digital and intelligent
new technologies, new infrastructure, new process equipment, and new scenario applications provide major opportunities and technical
support for collaborative pollution and carbon reduction. To study the synergistic governance effect of digital and intelligent integration
development on pollution reduction and carbon reduction, an innovative evaluation index system for digital and intelligent integration
development index and pollution reduction and carbon reduction synergy index in 30 provinces (autonomous regions, municipalities) of
China from 2011 to 2020 was constructed (excluding the data of Tibet Autonomous Region, Hong Kong Special Administrative Region,
Macao Special Administrative Region and Taiwan Province of China). The spatiotemporal evolution characteristics of the two were

analyzed, and a multiple linear regression model was constructed to analyze the impact of digital and intelligent integration development
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on pollution reduction and carbon reduction synergistic governance. The research results indicate that during the measurement period, the
development of digital and intelligent integration in China showed a significant upward trend and regional agglomeration, with Guangdong
Province leading the country in terms of digital and intelligent integration development level by 0.730 in 2020. At the same time, the
synergistic effects of pollution reduction and carbon reduction in China are showing a significant upward trend. The integration of digital
and intelligent development can significantly promote collaborative governance of regional pollution reduction and carbon reduction, but
there are strong regional heterogeneity characteristics. At the same time, the integration of digital and intelligent development can have a
significant indirect impact on the collaborative governance of pollution reduction and carbon reduction by improving the level of
technological innovation and adjusting the path of energy production structure. Therefore, China should vigorously promote the integration
of digital and intelligent development, consolidate the theoretical system of collaborative governance driven by digital and intelligent
integration for pollution reduction and carbon reduction, and effectively play the role of digital and intelligent integration as a new form of
digital economy in collaborative governance of pollution reduction and carbon reduction.
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Table 1 Calculation index system for the integration of digital intelligence development index and the collaborative index of pollution

reduction and carbon reduction
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Table 4 Robustness test results of the impact of digital-intellectual integration development on collaborative governance of pollution

reduction and carbon reduction
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Table 5 Regional heterogeneity test results of the impact of digital-
intellectual integration development on collaborative governance

of pollution reduction and carbon reduction
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Table 6 Test results of instrumental variables for the impact of digital-intellectual integration development on collaborative governance of

pollution reduction and carbon reduction
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Table 7 Mechanism test results of the impact of digital-intellectual integration development on collaborative governance of pollution

reduction and carbon reduction
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