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Abstract: This study constructs a comprehensive framework for assessing regional carbon inequality by integrating and extending
the logarithmic mean Divisia index (LMDI) with production-theoretical decomposition analysis (PDA). Based on panel data from
273 Chinese cities (2006~2019), we examine the dynamic evolution and drivers of per capita carbon emission inequality from
structural, technological, and efficiency perspectives. Results indicate significant carbon inequality in China, with the inequality
index first decreasing from 15.18 (2006) to 14.51 (2008) before fluctuating upward to 22.59 (2019). Rising potential carbon intensity
and shifts in regional economic structure were the main drivers of increased inequality, while regional economic growth, production
efficiency improvements, and narrowing inter-city technology gaps helped mitigate it—though carbon reduction technologies
showed no significant equalizing effect. Dynamic analysis reveals that potential carbon intensity fluctuations had the strongest impact
on inequality changes, while technological progress and efficiency gains effectively curbed its rise. Regionally, the southern coast
exhibited the highest carbon inequality, while the northwest had the lowest, with drivers varying in direction and intensity across
regions.

Key words: per capita carbon emissions; carbon inequality level; index decomposition analysis; regional structural characteristics;

technological changes; efficiency optimization
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Fig.3 China's carbon inequality index and its changing trend
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Table 3  Static decomposition results of China's carbon inequality index

WONPAHE WHERHER BORIE R meEMC  ETHRE & e, BVFRREK
gy . \ - N A . Ly
i W HAKE Bk g Mok ¥

2006 15.1785 13.6861 0.0214 -0.6322 -0.1310 0.6702 -0.6328 -0.1246 2.9289 -0.6075
2007 15.0740 13.7081 0.0369 -0.6437 -0.1265 0.5726 -0.5829 -0.1229 3.0520 -0.8196
2008 14.5082 13.3483 0.0970 -0.5368 -0.1025 0.3611 -0.4982 -0.1706 2.8942 -0.8843
2009 15.8636 14.5966 0.0385 -0.5412 0.0230 0.2807 -0.5776 -0.1322 3.0045 -0.8288
2010 18.4227 17.0325 0.1307 -0.3839 -0.1231 0.1464 -0.5906 -0.1906 3.4001 -0.9988
2011 19.8122 17.9105 0.1061 0.0651 -0.5127 0.1320 -0.3035 -0.4370 4.1254 -1.2740
2012 19.9644 18.0369 0.1067 -0.0405 -0.4004 0.1032 -0.2982 -0.4712 4.1848 -1.2568
2013 19.3769 17.4537 0.1887 -0.1947 0.1907 -0.0707 -0.5243 -0.2047 3.5496 -1.0113
2014 21.8335 19.4360 0.0965 0.0606 0.0516 -0.0727 -0.5960 -0.2654 4.0731 -0.9502
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2019 22.5922 19.4326 0.1011 0.3186 0.4179 0.0276 -0.5379 -0.1015 3.7676 -0.8337
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Fig.5 Cumulative changes in the drivers of China's carbon inequality index
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Table 4 Dynamic decomposition results of China's carbon inequality index
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v N ) ) o . O NEFRR AR T
Eizeid R BAKE  HAREN KK AR ZE KF

2006~2007  -0.1045 0.0220 0.0155 -0.0115 0.0045 -0.0977 0.0500 0.0017 0.1231 -0.2121
2006~2008  -0.6703 -0.3378 0.0756 0.0954 0.0285 -0.3091 0.1347 -0.0459 -0.0348 -0.2768
2006~2009  0.6851 0.9105 0.0171 0.0910 -0.3895 0.0552 -0.0075 0.0756 -0.2213
2006~2010  3.2442 3.3464 0.1092 0.2483 0.0080 -0.5238 0.0423 -0.0659 0.4711 -0.3913
2006~2011 4.6337 42244 0.0847 0.6973 -0.3817 -0.5382 0.3294 -0.3123 1.1965 -0.6664
2006~2012  4.7859 43508 0.0853 0.5917 -0.2694 -0.5670 0.3346 -0.3466 1.2558 -0.6493
2006~2013  4.1985 3.7676 0.1673 0.4375 0.3217 -0.7409 0.1085 -0.0801 0.6206 -0.4038
2006~2014  6.6550 5.7499 0.0751 0.6928 0.1827 -0.7430 0.0369 -0.1408 1.1442 -0.3427
2006~2015  7.3096 5.8025 0.0553 0.7740 0.5139 -0.7311 0.0842 -0.1173 1.1871 -0.2590
2006~2016  5.3769 43095 0.1126 0.7417 -0.6724 0.1149 -0.1530 0.8831 -0.2654
2006~2017  6.5013 5.0332 0.0556 0.9874 0.3659 -0.6933 0.1406 -0.1099 0.8319 -0.1101
2006~2018  8.1670 6.5428 0.0388 1.0046 -0.6736 0.0873 -0.0710 1.0658 -0.1265
2006~2019  7.4137 5.7465 0.0797 0.9507 0.5489 -0.6426 0.0949 0.0231 0.8386 -0.2262
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Fig.7 Proportion of drivers of carbon inequality index in China's eight major regions
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