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Digital Economy, Heterogeneous Environmental Regulation, and Carbon Emissions in

Resource-Based Cities

Gou Hongxia' Gao Zhigang"? Han Yanling'
(1. Xinjiang University of Finance and Economics, Urumqi 830012, P.R.China;
2. Xinjiang Institute of Science and Technology, Korla 841000, P.R.China)

Abstract: As cities have emerged as the principal arena for China’s carbon peaking and carbon
neutrality goals, resource-based cities become focused as major areas. The reason is that resource-
based cities are confronted with the pressure from both economic transformation and energy
conservation and emission reduction. Against this backdrop, exploring the role of the digital
economy in carbon emission reduction holds significant importance. Based on panel data from 111
resource-based prefecture-level cities in China spanning from 2011 to 2021, this paper examines the
relationship and mechanisms through which the digital economy influences the carbon emission
intensity of resource-based cities. The study finds that: (1) The digital economy has significantly
reduced the carbon emission intensity of resource-based cities. Additionally, it is found that the
digital economy continues to significantly lower carbon emission intensity over an extended period,
demonstrating a dynamic attenuation effect. (2) Heterogeneity in carbon reduction effects: within
resource-based cities, the sub-dimensions of the digital economy are ranked in order of influence as
digital infrastructure > digital finance > digital industry; the level of environmental regulation has a
higher rank in cities with stringent regulations compared to those with less stringent regulations; the
carbon reduction effectiveness of the digital economy in resource-based cities with carbon intensity in
the 75% quartile is particularly evident; the stages of sustainable development exhibit a ranking of
declining > growing > rejuvenating > mature in terms of carbon reduction; and resource
endowment shows a ranking of high resource endowment > medium resource endowment > low
resource endowment. (3) The development of the digital economy reduces the carbon emission
intensity of resource-based cities by enhancing the level of environmental regulation, the control-
oriented environmental regulation exerts a stronger effect. (4) Digital economic development plays
the double threshold effect of “enhancement followed by weakening” in the process of reducing
carbon intensity in resource cities, and there is an optimal interval. (5) The development of the
digital economy empowers environmental regulation and governance-oriented environmental
regulation to overcome the “compliance cost hypothesis” and exerts an “innovation compensation
effect” on urban carbon reduction. In contrast, it exhibits characteristics of increasing marginal effects
with a digital economy threshold in reducing carbon intensity through control-oriented environmental
regulation. Therefore, it is essential to expand the scale of digital economy development in resource-
based cities, enhance the mindset of digital environmental governance, and provide categorized
guidance for the scientific development of these cities. By leveraging the digital economy to empower
the low-carbon transformation of resource-based cities, we can facilitate their achievement of high-
quality economic development and the “carbon peaking and carbon neutrality” goals.
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