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Regional Disparities and Dynamic Evolution of Urban Energy Carbon
Performance in China

YAQ Dengbao'?, ZHU Yuanyuan ', RUAN Qiangian '
(1. School of Economics, Anhui University, Hefei, Anhui, 230601, China;
2. Institute for China Finance Research, Anhui University, Hefei, 230601, China)

Abstract: Urban energy carbon performance is a crucial indicator for assessing the effectiveness
of the comprehensive green transition of the economy and society. Based on the panel data of 30
Chinese provinces from 2012 to 2024, this research employs the Super-Efficiency SBM model to
measure the urban energy carbon performance in China. Methods including Dagum Gini coefficient
decomposition, kernel density estimation, exploratory spatial data analysis, and Markov chain
models are applied to examine the regional disparities and dynamic evolution patterns of urban energy
carbon performance. The findings reveal that: National carbon performance exhibits a trend of
“fluctuating bottoming out, followed by steady recovery”, but with significant regional divergence.
The eastern, northern, and southern coastal regions lead in terms of efficiency, the Middle Yangtze
River region is catching up rapidly, while resource-dependent regions such as the northwest and the
Middle Yellow River region improve slowly or even decline. Regional disparities are mainly
attributable to structural gaps among the eight comprehensive economic zones, whereas strong
homogeneity is observed within each zone. The dynamic distribution exhibits club convergence,
characterized by “multiple peaks coexisting and overall right-ward shift” , forming a spatial
“high-high” agglomeration along the coast and a “low-low” contiguous zone in the inland area. The
analysis based on Markov chain further indicates that the evolution of carbon performance is
path-dependent, and displays a polarized locking feature of “high stability and low-level persistence”.

Key words: energy carbon performance; SBM model; regional disparity; dynamic evolution;

spatial correlation
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