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Research on the Impact Mechanism of the Digital Economy Spatial
Correlation Network on Pollution Reduction and Carbon Reduction
WANG Shu-he, LIU Shi-zhe, LI Xiao-min

Abstract: The digital economy spatial correlation development is not only an important measure to bridge
the “digital divide”, but also a key force to reshape the economic spatial development pattern. Under the dual
pressure of improving environmental quality and reducing greenhouse gas emissions, it is of great practical
significance to study how the spatially linked development of the digital economy generates pollution and car-
bon reduction effects. From the perspective of urban network, the paper selects 279 cities in China from 2011
to 2021 as samples, examines the spatiotemporal evolution characteristics of digital economy spatial correla-
tion network, and empirically examines the influence of digital economy spatial correlation network on pollu-
tion and carbon reduction. The study finds the digital economy of Chinese cities generally presents a network
form of “center-periphery” and spatial differentiation characteristics of “high in the east and low in the west”,
and the intensity of pollution emission, carbon emission and the level of synergy between pollution reduction
and carbon reduction have been improved. Moreover, the digital economy spatial correlation network signifi-
cantly promoted pollution and carbon reduction, and also had a synergistic effect on pollution and carbon
reduction. This conclusion still holds after robustness and endogeneity tests using exogenous policy shocks,
instrumental variables, and other methods. Mechanism testing has found that the digital economy spatial cor-
relation network can reduce carbon and pollution emission intensity, and promote the synergy of pollution
reduction and carbon reduction through the rationalization and advanced of industrial structure, green technol-
ogy innovation, and economic agglomeration. Additionally, the heterogeneity results show that the digital
economy spatial correlation network presents more prominent effects on pollution reduction, carbon reduction
and synergistic effects of pollution reduction and carbon reduction in resource-based regions, central cities,
and pilot regions of digital economy policies. The research conclusion provides important guidance for achiev-
ing pollution reduction and carbon reduction, and advancing the construction of ecological civilization .

Key words: digital economy; spatial correlation network; network node centrality; pollution and carbon

emission reduction; synergistic effect
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