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Abstract: Accurately assessing the current state of China's overall carbon emissions, analyzing the driving factors behind these
emissions, and investigating the evolving mechanisms of carbon emission decoupling are crucial for guiding the formulation of
energy conservation and emission reduction policies in China. By applying the GDIM decomposition model to factor China's total
carbon emissions from 2000 to 2022 and integrating the Tapio decoupling model, a decoupling effort model was constructed to
measure the decoupling effort effect of each driving factor, evaluating the effectiveness of China's emission reduction policies. The
results indicate that: (1) From 2000 to 2022, China's total carbon emissions increased annuall, increasing from 30.03x10® tons to
105.77x108 tons, resulting in a cumulative increase of 75.74x108 tons, which presents significant challenges for carbon reduction
efforts; spatially, carbon emissions were unevenly distributed, exhibiting higher levels in the east compared to the west and greater
concentrations in the north relative to the south, with the east-west gap gradually narrowing. (2) Technical scale was the largest
driving force for the increase in carbon emissions, while economic scale, energy scale, and per capita carbon emission factors also
contributed significantly. Technical carbon intensity was the key factor in reducing carbon emissions, followed by economic carbon

intensity and energy consumption carbon intensity. (3) Since 2012, the decoupling index between economic growth and carbon

emissions has consistently from -0.3 to 0.8, primarily in a weak decoupling state. (4) Economic carbon intensity, technological



carbon intensity, energy carbon intensity, as well as energy intensity, can all promote carbon emission decoupling. Technological
carbon intensity is particularly significant, with the decoupling effort index greater than 1, reaching 63.64%. However, in most years,
the total decoupling effort index remains negative, indicating that the overall decoupling effort is still insufficient to offset the carbon
emission growth brought about by the economic effect. Therefore, to strengthen China's carbon emission governance and decoupling
effort effects, focus should be placed on controlling carbon emissions, promoting green and low-carbon technological innovation,
and improving and implementing carbon emission reduction policies.
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Fig.1 Changes in China's overall carbon emissions from 2000 to 2022
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Fig.3 Carbon emission contribution and contribution value of each driver from 2001 to 2022
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Fig.5 Total decoupling effort index of carbon emission drivers in China from 2001 to 2022
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Fig.6 Decoupling effort index of China's carbon emission drivers from 2001 to 2022
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