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Abstract: Under the dual constraints of the task allocation of the totality and intensity of carbon emissions,
an effective measurement of the totality and intensity of carbon emissions in provinces and cities, along with the
decomposition of driving factors, helps to achieve the regional and national goal of “carbon emission peak and carbon
neutrality” . Based on the data of 30 provinces in China from 2000 to 2018, the surface energy consumption estimation
method is used for the measurement of the total carbon emissions and intensity of provinces and cities (cities and
districts), followed by an analysis of the temporal and spatial dynamic evolution trend of total carbon emission and
carbon emission intensity, with the driving factors of China’s carbon emission growth totality decomposed based on
LMDI model. The research results show that China’s total carbon emissions in 2018 were 12 570 019 500 tons, with
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a carbon intensity of 1.05 tons per thousand US dollars. From 2000 to 2018, Shandong, Hebei and Shanxi were three

provinces ranking the top three in average carbon emissions, while Beijing, Hainan and Qinghai ranked the bottom

three. The top three regions in the average carbon emission intensity are Shanxi, Guizhou and Ningxia, while the

bottom three were Guangdong, Hainan and Fujian. Technological and structural effects are the most important factors

for carbon emission reduction in China, while economic growth and population growth will lead to an increase in the

totality of carbon emissions.

Keywords: total carbon emission; carbon emissions intensity; peak carbon dioxide emissions; carbon

neutrality; spatio-temporal dynamic evolution; surface energy consumption estimation method
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Fig. 1 Change trend of China’s total carbon emissions and

carbon emission intensity from 2000 to 2018
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(I 2345287 17 0.72 19
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Table 2 Average annual changes in total carbon emissions and carbon emissions intensity of China’s 30 provinces

(including municipal, autonomous regions ) from 2000 to 2018 %
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b VT 2.19 432 0.66 -9.03 -11.39 -6.95
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Table 3 Driving factors of China’s carbon emissions from 2000 to 2018

o SSON /T t SRR/ Tt HORBL /T t AR/ Tt N 03, /7 ¢
2000—2001 15 402.87 4288.73 -28799.60 43 949.14 -4 035.40
2001—2002 39350.84 —-11 188.18 4273.52 36 190.54 10 074.96
2002—2003 68 315.00 4993.19 -9785.24 69 491.02 3616.04
2003—2004 86297.99 -5478.63 -16 574.60 103 948.89 4402.34
2004—2005 107 876.67 20 244.61 -29707.42 119 501.14 -2 161.66
2005—2006 89 287.69 12 831.88 -45 069.41 115 086.36 6438.87
2006—2007 60 364.59 -19470.21 =79 556.69 153 413.13 5978.37
2007—2008 38 086.30 -12 568.44 -115 829.98 159 865.78 6618.94
2008—2009 51 124.67 -906.53 -31406.81 77 308.00 6130.01
2009—2010 92 816.33 5767.66 -99313.17 167 717.17 18 644.67
2010—2011 113 605.19 21708.12 -112 784.75 198 771.62 5910.20
2011—2012 30264.56 -29033.45 -63 304.40 115 974.28 6628.13
2012—2013 1775.89 4372791 -153290.41 104 773.27 6565.12
2013—2014 13 124.98 -20 628.53 -50423.16 77 730.26 6446.41
2014—2015 478.32 -20529.13 -31085.81 45 085.05 7008.20
2015—2016 14 081.03 -7 816.36 -47704.29 61 988.81 7612.87
2016—2017 18 867.16 -11202.38 -62 732.54 85576.72 722536
2017—2018 1 880.46 -152 824.60 100 311.50 47 697.09 6 696.47

BETfEN 46 833.36 -9 893.58 -48 487.96 99 114.90 6099.99

DTk 100.00% -21.13% -103.53% 211.63% 13.02%

HH 22 3 Al DIAS 20, 2000—2018 4E (], 8%k 4F
P 46 833.36 Jit, Hip B T REVRSS A BCGE Y
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