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Table 2 Population GDP energy consumption
2.21%4.53% 1. 56% .

and carbon emissions in the middle and

. 25% .
lower reaches of the Yangtze River
10%
/ GDP/ / /
tce tce
2012 38335.48 140129. 93 66861. 81 47119. 81
2013 38518. 80 166930. 10 73354. 30 51940. 53
2014 38687.27 183470. 88 76346. 03 53637. 56
2015 38894. 19 202381. 13 74888. 47 52268. 88
2016 39072. 04 219808. 96 73455.78 50976. 93
2017 39274.33 235308. 13 76133. 35 52410. 86
2018 39504. 01 259941. 66 77263. 58 53773.71
1 2012—2022

2019 39743. 45 284676. 37 81992. 67 56170. 74

2020 40012.19  309256.35  81410.34  55478.88 Fig.1 Proportion of carbon emissions in the

2021 40225.23  347590.49 8253751 56061. 63 middle and lower reaches of the Yangtze River

2022 40450.91  355629.98  79196.47  53716.25 from 2012 to 2022
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Fig.2 Economic coefficients of carbon emissions
in the middle and lower reaches of the Yangtze River

from 2012 to 2022
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Fig.3 Comprehensive energy consumption
coefficient of carbon emissions in the middle and

lower reaches of the Yangtze River from 2012 to 2022
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Fig.4 Proportion of carbon emissions from
various industries in the middle and lower reaches

of the Yangtze River from 2012 to 2022
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Fig.5 Contribution rate of GDP of various
industries in the middle and lower reaches

of the Yangtze River from 2012 to 2022
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Fig.6 Proportion of energy consumption of
various industries in the middle and lower reaches

of the Yangtze River from 2012 to 2022



LMDI * 61
20. 71% o
2% o
Al Al
72.46% 2020
24.18% Al,
2. 1% Al
1. 3% o GDP
GDP Al
80% 32.95% GDP
54.61% - o
GDP GDP Al
2.2 LMDI 2.2.2
i j k
2.2.1 2012—2022
2013 2022 o
Al 2014
2019 o
“ " 2019
3 2013—2020 R .
LMDI
Table 3 LMDI decomposition results of carbon
emission intensity in the middle and lower reaches
of the Yangtze River from 2011 to 2020 )
AT Al Al Al Al Al
2013 0.1228 -0.0057 —-0.0011 -0.1228 0.0055 0.2469 .
2014 0.0746  0.0210 0.0001 -0.0617 -0.0173 0.1325 3
2015 -0.0344 0.0056 -0.0028 -0.1461 -0.0255 0.1344
2016 -0.0481 -0.0067 —0.0036 -0.1213 -0.0278 0.1113
2017 0.0261 -0.0038 -0.0067 —0.0097 —0.0444 0.0907 .
2018 0.0175 0.0007 0.0072 -0.0983 -0.0273 0. 1352
2019 0.0879 0.0253 -0.0118 -0.0329 -0.0184 0.1256
2020 -0.0500 -0.0107 -0.0086 -0.0794 -0.0627 0.1115
2021 -0.0147 -0.0099 -0.0046 -0.1250 -0.0374 0.1622
2022 -0.0827 -0.0020 -0.0008 -0.0624 -0.0419 0.0245
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Table 4 The highest negative effect of per capita carbon emission changes in provinces industries

industries and energy sources in the middle and lower reaches of the Yangtze River from 2013 to 2022

2013 0. 0049 -0. 0006 0. 0000 -0. 0020 -0. 0009 -0.0176 0. 0049
2014 -0. 0061 -0. 0033 0. 0000 -0.0016 -0. 0007 -0. 0100 -0. 0061
2015 —-0.0344 -0.0113 0. 0000 0. 0040 0. 0007 0. 0096 -0.0344
2016 —-0.0011 -0. 0003 0. 0000 —-0.0011 -0. 0003 0. 0013 -0.0011
2017 0. 0004 0. 0001 0. 0000 -0. 0001 -0. 0004 -0. 0020 0. 0004
2018 -0. 0008 0. 0068 0. 0000 -0.0018 -0. 0004 -0. 0057 -0. 0008
2019 0. 0022 0. 0081 0. 0000 -0. 0001 -0. 0001 0. 0004 0. 0022
2020 -0. 0038 -0.0149 0. 0000 -0. 0025 -0. 0001 0.0053 -0. 0038
2021 0.0116 -0.0033 0. 0000 -0. 0050 -0. 0001 -0.0100 0.0116
2022 -0.0146 -0.0036 0. 0000 -0. 0008 -0. 0006 0. 0025 -0.0146
5 2013—2022 N N

Table 5 The highest aggressive effect of per capita carbon emission changes in provinces industries

industries and energy sources in the middle and lower reaches of the Yangtze River from 2013 to 2022

2013 0.0013 0.0010 0. 0003 -0. 0029 -0.0211 0. 0009 0.0013
2014 0. 0005 0.0014 -0. 0037 0. 0260 0.00617 -0.0010 0. 0005
2015 -0. 0001 0. 0046 0. 0090 0. 0090 -0. 0023 0.0010 —-0. 0001
2016 0. 0004 0. 0002 0. 0043 0. 0048 0.0013 0. 0026 0. 0004
2017 -0. 0001 0. 0009 0. 0043 -0. 0031 -0.0015 -0.0023 -0. 0001
2018 -0. 0001 0. 0005 0. 0000 -0. 0002 -0. 0026 -0. 0097 —-0. 0001
2019 —0. 0004 0. 0009 0. 0035 0. 0029 0. 0007 0. 0309 —-0. 0004
2020 0. 0003 0. 0007 0.0019 0.0117 0.0019 0. 0028 0. 0003
2021 0. 0002 0. 0005 0. 0005 0.0031 -0. 0006 0. 0001 0. 0002
2022 -0. 0002 0. 0004 0. 0036 0. 0063 0.0017 0. 0004 —-0. 0002
2.2.3 2022 87.67% 7% 3.4%
7. 4%
4 o 2022
12 . 78.07% 76%
2012 93%
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Table 6 From 2013 to 2022 the effects of changes
in the energy structure of industry service industry and
domestic consumption in the middle and lower reaches

of the Yangtze River

2013 0.0009 -0.0067 0.0050 0.0072 -0.0136 0.0061
2014 -0.0067 -0.0026 0.0071 -0.0114 0.0152 -0.0015
2015 -0.0059 -0.0012 0.0049 -0.0028 -0.0001 0.0023
2016 -0.0059 -0.0017 0.0050 -0.0015 -0.0032 0.0038
2017 -0.0108  0.0003 0.0066 -0.0005 -0.0089 0.0066
2018 0.0163 -0.0027 -0.0070 -0.0035 0.0118 -0.0055
2019 -0.0346 -0.0058 0.0245 -0.0008 0.0003 0.0004
2020 -0.0086 -0.0043 0.0061 -0.0019 -0.0050 0.0051
2021 -0.0036 -0.0025 0.0026 -0.0041 0.0008 0.0021
2022 -0.0025 0.0005 0.0010 0.0000 0.0007 -0.0005
2.2.4
7
90% N
10% .
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8 AY Al A
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Table 7 Effect of changes in the energy structure of
industry service industry and domestic consumption
in the middle and lower reaches of the Yangtze River

from 2013 to 2022

2013 -0.0021 -0.0630 -0.0014 -0.0562
2014 -0.0010 -0.0725 -0.0016 0.0134
2015 -0.0025 -0.1387 0. 0007 -0. 0055
2016 0. 0002 -0.0956  -0.0017 -0. 0242
2017  -0.0008 -0.0103  -0. 0008 0. 0021
2018  -0.0029 -0. 0590 0. 0017 -0. 0381
2019 0. 0015 -0.0167  -0. 0060 -0.0117
2020 0. 0002 -0.0497  -0.0040 -0. 0259
2021  -0.0039 -0.0878 -0.0010 -0.0322
2022 -0.0019 -0.0428 -0.0001 -0.0176
8 2013—2022 N

Table 8 From 2013 to 2022 the industrial structure of
industry service industry and living consumption
in the middle and lower reaches of the Yangtze River

was changed

2013 0. 0055 -0. 0002 0. 0065 -0. 0003
2014  -0.0173 -0.0004 -0.0220 0. 0000
2015 -0. 0255 -0.0014  -0.0279 -0. 0003
2016 -0.0278 -0.0035 -0.0404 0. 0009
2017 -0. 0444 -0.0040 -0.0525 -0. 0004
2018  -0.0273 -0.0051 -0.0307 -0.0010
2019 -0.0184 -0.0091 -0.0174 0. 0003
2020  -0.0627 -0.0111  -0.0611 0. 0026
2021  -0.0374 -0.0116  -0.0335 -0. 0007
2022 -0.0420 -0.0099 -0.0361 -0. 0001
2.2.6 GDP

GDP
GDP
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9 2013—2022 GDP R

Table 9 Analysis of the change effect of
per capita GDP factors in the middle and lower reaches

of the Yangtze River from 2013 to 2022

GDP/ / GDP/( ) Al
2013 0. 0055 —-0. 0002 0. 0065 0. 2468
2014 -0.0173 -0. 0004 -0.0220 0.1325
2015 -0.0255 -0. 0014 -0. 0279 0. 1344
2016 -0.0278  -0.0035 -0. 0404 0.1113 90% N
2017 -0.0444 -0. 0040 -0.0525 0. 0907 10% .
2018 -0.0273 -0. 0051 -0. 0307 0. 1352
2019 -0.0184 -0. 0091 -0.0174 0. 1256 A
2020 -0.0627 -0.0111 -0.0611 0.1115
2021 -0.0374 -0.0116 -0.0335 0. 1622
2022 -0.0420 —-0. 0099 -0. 0361 0. 0246 R
3.3
3
3.1 10 61.63%.
2022
2012—2022
55.66% -
10 o
3.90% . 67.61%
GDP Al
Al Al
Al, Al :
3.4
3.2
32.95% - A A °
54.61% -
GDP
1 LMDI
° J. 2021 10: 202-212.

LMDI



LMDI

* 65

I 2022 10:4817-4826. 2000 to 2014 J .Journal of Cleaner Production 2020 266
3 LMDI Tapio (109) : 122000.
J. 2022 13 SUN H GENG Y HU L et al. Measuring China’s new energy
10: 1397-1401. vehicle patents: A social network analysis approach J .Ener—
4 LMDI gy 2018 153:685-693.
J. 14 LMDI
2022 4:36-45. ] 2022
5 LMDI 03:30-36.
J . 2022 01: 15 EPA.U. S. national weighted average CO, marginal emission
124-132. rate year 2019 data R .2020.
6 16 LMDI
I 2022 09: 11-21. ] ( ) 2022 OI:
7 YUM WIEDMANNN T CRAWFORD R et al. The carbon 109-114.
footprint of Australia’s construction sectot J .Procedia Engi— 17 . N
neering.2017 180:211-220. J . 2022 04:
8  KIM R H.Current state of carbon dioxide enssion in cement in— 67-87.
duitry and proposal for the environment load reducing cement 18 BELKHIR L ELMELIGI A. Assessing ICT global emissions
used inorganic construction wastes J . Magazine of RCR footprint: trends to 2040 & recommrmdations J . Journal of
2019 14:22-28. Cleaner Production 2018 177: 448-463.
9 QU X LEE L.Estitimating a spatial autoregressive model with 19 APPLE.product environmental report R .2019.
an endogenous spatial weigth matrix J .Journal of Economet— 20
rics 2015 187( 02) : 209-232. J. 2022 01:78-87.
10 . LMDI 21 YU CW ZHANG SH CHUNGT S et al.Modeling and evalu—
I 2022 12:76-79. ation of interruptible load programs in electricity markets J .
11 . LMDI IEE Proceeding Generation Transmission Distribution 2005
J . 152( 05) : 581-588.
.2022 02:1-7. 22 . “ 7
12 WANG C WOOD J WANG Y et al.CO, emission in transpor— — Tapio LMDI
tation sector across 51 countries along the Belt and Road from J . 2024 02:24-29.

Analysis of carbon emission changes in the middle and lower reaches
of the Yangtze River based on LMDI under the dual carbon goals
DONG Zhichao' YANG Min’
( 1.Operation and Maintenance Department of State Grid Taixing Power Supply Company Taixing 225400 China;
2.Taizhou Sanxin Power Supply Service Co. Lid. Taixing Branch Taixing 225400 China)

Abstract: Based on the LMDI decomposition model the carbon emission data of six provinces and one city in
the middle and lower reaches of the Yangtze River from 2012 to 2022 were selected as the research object and
the per capita carbon emissions were decomposed into six factors: carbon emission coefficient regional energy
distribution industrial energy structure energy intensity industrial structure and per capita GDP.The results
show that the distribution of energy consumption and energy structure in the middle and lower reaches of the
Yangtze River show an increase or decrease within the region and show a negative effect after 2020 the energy
intensity and industrial structure have the first progress and the per capita carbon emission change shows a
general negative effect and the per capita GDP shows a positive effect and occupies a dominant position in the
growth of carbon emissions.Finally the spatiotemporal analysis of regional carbon emission changes and their
influencing factors is carried out to determine the positive and negative effects and driving forces of the
influencing factors and policy suggestions are put forward.

Keywords: dual carbon goals; LMDI; factor decomposition; the middle and lower reaches of the Yangtze River
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