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G M o A R O A

Synergistic Effects and Mechanisms of Industrial Green Develop -
ment on Pollution and Carbon Reduction: A Case Study of the Yel-
low River Basin
XU Xiao-min, LI Wei

Abstract: The synergistic efficiency in pollution reduction and carbon mitigation represents a critical path-
way for promoting comprehensive green transformation of China’s economy and society. The Yellow River
basin, as an important energy and coal chemical industry base in China, faces severe ecological and environ-
mental governance pressures in its economic development, urgently requiring the achievement of high-quality
economic development through pollution reduction and carbon mitigation synergy. This study constructs a
comprehensive evaluation index system for pollution reduction and carbon mitigation synergy based on air pol-
lution, water pollution and carbon emissions. It employs a composite system synergy model to assess the cur-
rent status of pollution reduction and carbon mitigation coordination in the Yellow River basin and utilizes spa-
tial autoregressive models to analyze the impact and mechanisms of green industrial development on pollution
reduction and carbon mitigation synergy. The research findings reveal that: (1) The overall level of urban
pollution reduction and carbon mitigation synergy in the Yellow River basin shows a declining trend with
increasing polarization; (2) Green industrial development can significantly enhance the level of pollution
reduction and carbon mitigation synergy; (3) Digitalization levels and technological investment can
strengthen the positive effect of green industrial development on pollution reduction and carbon mitigation syn-
ergy, while the impact of openness levels is not significant; (4) The promoting effect of green industrial
development on pollution reduction and carbon mitigation synergy is more prominent in midstream cities,
resource-based cities, policy-supported cities, and cities under greater environmental governance pressure.
The research results provide new insights for improving pollution reduction and carbon mitigation synergy
and promoting high-quality development in the Yellow River basin from an industrial development
perspective.

Key words: industrial green development; synergy of pollution and carbon reduction; Yellow River basin;

digitization level; science and technology investment
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