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Does the Establishment of National Big Data Comprehensive Pilot
Zone Promote Synergistic Reduction of Pollution and Carbon
Emissions? —A Causal Inference Analysis Based on Double Machine
Learning

ZHANG Hongchang'?, WANG Yue?, WANG Weimei?, CHEN Yu?
(1. Guizhou Green Development Strategy High-End Think Tank, Guizhou University of Finance and Economics, Guiyang
550025, China; 2. School of Applied Economics, Guizhou University of Finance and Economics, Guiyang 550025, China; 3.
The School of Accounting, Guizhou University of Finance and Economics, Guiyang 550025, China)

Abstract: Synergizing the reduction of pollution and carbon emissions represents an important goal in achieving China’s ecological
civilization and high-quality economic development. As pioneering pilot zones for market-oriented reform of data elements, it remains to be
explored whether the policy effects of the national big data comprehensive pilot zones can solve the synergistic dilemma among pollution
abatement, carbon emission intensity reduction and economic growth. Based on the panel data of 297 prefecture-level and above cities in
China from 2011 to 2022, this study treats the establishment of the national big data comprehensive pilot zone (hereinafter referred to as the
pilot zone) as a quasi-natural experiment and employs a double machine learning model to investigate the causal effects of the pilot zone
on the reduction of pollution and carbon emissions. The study finds that: @ the establishment of the pilot zone significantly promotes the
synergistic reduction of pollution and carbon emissions, and this conclusion remains valid after endogeneity and robustness tests; @ The
establishment of the pilot zone promotes synergizing the reduction of pollution and carbon emissions through a three-chain synergistic
mechanism of industrial structure upgrading, green technology innovation and digital inclusive finance development;® Heterogeneity
analysis shows that the establishment of the pilot zone is more effective in high attention to new quality productvity ctics non-resource-based
cities, and large cities; @ The establishment of pilot zones has a spatial coordination effect in promoting the synergistic reduction of pollution
and carbon emissions, narrowing the relative development gap at both the national and regional levels. This study provides new arguments for
integrating the synergistic paths of pollution management, carbon reduction and economic growth in the era of digital economy, and provides
policy insights for differentiating the construction of a data-enabled environmental governance system and promoting a comprehensive green
and low-carbon transformation of the economy and society.

Keywords: national big data comprehensive pilot zone; synergistic reduction of pollution and carbon emissions; dual machine learning;
spatial coordination
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