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Abstract

In order to reveal the spatial distribution and structural characteristics of China’s regional carbon
emissions, based on the data of energy consumption carbon emissions of 30 provincial-level admin-
istrative regions in China in 2022, this paper uses Dagum Gini coefficient to analyze the spatial dif-
ferences and sources of total carbon emissions, and further compares the structural differences of
carbon emissions in different provinces and regions. The results show that: (1) The overall Gini
coefficient of total carbon emissions in 30 provinces of China is 0.3424, indicating that there is a
certain spatial difference in regional carbon emissions but no extreme disparity; (2) Dagum decom-
position shows that the contribution of hypervariable density accounts for 65.9%, which is the main
source of spatial differences, followed by intra-regional differences (19.7%) and inter-regional net
differences (14.5%), indicating that there are high and low emission provinces in each region at the
same time. The gap between regions is relatively limited, and intra-regional differences also form a
certain complementary impact. (3) The scale and internal balance of carbon emissions in the five ma-
jorregions are obviously differentiated. The total emissions in the southeast region are the highest,
the inter-provincial emissions in the southwest region are the most balanced, and the internal emis-
sions in the northeast and northwest regions are quite different. (4) From the perspective of emission
structure, coal is the absolute main body of national carbon emissions, accounting for 77%; the dif-
ference of energy and industrial structure in the region makes the emission structure show signifi-
cant differentiation: North China and Northwest China are highly dependent on coal, coal and oil emis-
sions in Northeast China are prominent, oil consumption-related emissions in Southeast China ac-
count for the highest proportion, and the carbon emission characteristics of the process in South-
west China are obvious, and the emission structure of different provinces in the same region is also
quite different. Based on the above conclusions, this paper combines the development endowments
and emission characteristics of each region, and puts forward differentiated policy recommendations
from the aspects of national overall management and control, regional precise emission reduction,
etc., so as to provide a reference for China’s regional coordination to promote carbon emission reduc-
tion and achieve dual carbon targets.
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Table 1. Total carbon emissions ranking table

1. RS EHFE

BRATEIX  Raw Coal  Cleaned Coal ~ Other Washed Coal ... Natural Gas Process Total
Hig 26.67 0.00 0.04 9.33 2.83 22.23
TH 202.58 0.00 2.92 4.82 4.85 23.61
bisaea) 19.66 0.00 0.00 7.88 4.73 25.03
L 127.92 0.00 0.48 7.50 4.99 38.94
7R 540.13 0.00 15.55 44.52 39.30 250.76
J"7R 315.72 0.00 0.33 63.78 49.87 262.96
75 402.26 0.00 10.71 64.53 41.28 273.86
b 299.45 0.00 11.62 39.58 26.17 294.38
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Figure 1. Total carbon emissions ranking chart
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Figure 2. Lorenz curve of carbon emissions
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Table 2. Dagum Gini coefficient decomposition results
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Figure 3. Distribution of carbon emissions components nationwide
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Figure 4. Distribution of carbon emissions components in Beijing
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Figure 5. Distribution of carbon emission components in Shanxi province
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Table 3. Carbon emissions in the five major regions
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Figure 6. Comparison of average carbon emission structures across the five major regions
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