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Digital economy development mitigating carbon emission inequality: evidence from
biased technical progress
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Abstract Coordinated low-carbon transition across regions is an imperative pathway for China to address resource and environmental
constraints and to bridge the gaps in its transition toward high-quality economic development. However, the spatial imbalances in car-
bon emissions and heterogeneous decarbonization strategies among regions pose significant challenges to achieving national “dual car-
bon” goals. Grounded in inequality theory, this study investigated the formation mechanisms behind interregional carbon emission dis-
parities, systematically deconstructed the theoretical logic through which the digital economy mitigated carbon emission inequality, and
elucidated its underlying mechanisms via dual pathways: factor allocation efficiency and biased technical progress. Using panel data
from 278 prefecture-level and above Chinese cities from 2011 to 2019 and a two-way fixed effects model, this empirical study demon-
strated that digital economy development significantly reduced intercity carbon emission inequality and accelerated emission reduction
rates in high-carbon cities; these findings remained robust across rigorous sensitivity tests. Mechanistically, digital economy develop-
ment optimized the allocation of innovative factors and amplified the skill premium effect, steering technological progress toward greater
reliance on high-skilled labor. This process promoted labor-biased technical progress in high-carbon cities, thereby narrowing intercity
carbon emission inequality. Compared to emission-reduction-biased technological progress, energy-saving-biased technical progress
aligned more closely with the factor endowments of high-carbon cities, exhibiting superior efficacy in mitigating carbon emission in-
equality. Heterogeneity analysis revealed that digital economy development primarily mitigated carbon emission inequality in cities with
high digital endowments, where expansive digital technology adoption potential and elevated human capital levels amplified its mitigat-
ing effects. Accordingly, this study proposes establishing a multidimensional collaborative policy system to promote interregional coop-
eration in digital technology and factor mobility, accelerate digital transformation and optimization of technological factor allocation in
high-carbon cities, and leverage digital governance to synergize low-carbon transition efforts. These measures aim to systematically un-
leash the multiplier effects of the digital economy on enhancing emission reduction efficiency and mitigating carbon emission inequality.

Key words digital economy; biased technical progress; carbon emission reduction; carbon emission inequality
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