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Analysis of Carbon Emission-Economy-Environment Coupling Coordination Degree

in the Yangtze River Economic Belt from a Dual-Carbon Perspective

LIU Tao, XU Chaoyi, ZHANG Xin
(' School of Economics and Management, Anhui University of Science & Technology, Huainan Anhui 232001, China )

Abstract: Taking the Yangtze River Economic Belt as the analysis object, an inquiry has been made into
the coupling coordination degree of carbon emissions, economy, and environment in 11 provinces and cities in the
region from 2008 to 2019 by using a coupling coordination degree model from the perspective of multiple coupling
coordination degrees and space, followed by an analysis of the spatial correlation of the coupling coordination degree
by using Moran index. The results show that all subsystems of the Yangtze River Economic Belt show a trend of
fluctuating growth leading to a balance, with an overall coupling coordination degree type changing from a moderate
coupling coordination to a high coupling coordination degree. From the level of various provinces and cities, the
coupling coordination degree is characterized with a feature of “high in the east and low in the west, from downstream
throuh middle stream to upstream”. The coupling coordination degree of the Yangtze River Economic Belt exhibits
a significant spatial agglomeration, mainly manifested as a high-high aggregation in the downstream of Jiangsu,
Zhejiang and Shanghai as well as a low-low aggregation in the upstream. In order to enhance the high-level coordinated

development of the region, breakthroughs can be made so as to realize an optimization of the industrial structure and a
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promotion of the in-depth cooperation in the future.

Keywords: project management; Yangtze River Economic Belt; carbon emissions; coupling coordination;

Moran index model
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Table 2 Comprehensive evaluation index system of carbon

emission-economy-environment system
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Table 3 Eight energy conversion coefficients for

standard coal and carbon emissions
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Table 4 Index scores of the Yangtze River Economic Belt
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Fig. 1 Trend chart of indicators in the Yangtze River

Economic Belt
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Table 5 Coupling degree of provinces and cities in the Yangtze River Economic Belt

. ®
#ili Y
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
ity 0.913 0.893 0.915 0.925 0.924 0.922 0.934 0.940 0.950 0.963 0.974 0.975 0.936
VLI 0.892 0.899 0.901 0.915 0.931 0.946 0.951 0.972 0.989 0.972 0.967 0.968 0.942
Wi 0.878 0.882 0.887 0.877 0.915 0.891 0.898 0.901 0.911 0.923 0.939 0.952 0.905
LR 0.725 0.762 0.794 0.814 0.852 0.877 0.897 0.922 0.921 0.928 0.945 0.944 0.865
bANii] 0.594 0.607 0.647 0.669 0.698 0.779 0.827 0.851 0.847 0.858 0.870 0.864 0.759
AL 0.766 0.792 0.831 0.863 0.897 0.926 0.954 0.965 0.961 0.969 0.974 0.982 0.907
i} 0.787 0.807 0.831 0.852 0.867 0.844 0.864 0.855 0.873 0.887 0.881 0.945 0.858
EIN 0.716 0.711 0.762 0.800 0.836 0.831 0.854 0.843 0.850 0.838 0.842 0.825 0.809
P 0.849 0.870 0.896 0.922 0.939 0.897 0.907 0.931 0.903 0.943 0.963 0.918 0.911
Nl 0.519 0.548 0.596 0.649 0.703 0.709 0.713 0.703 0.678 0.682 0.651 0.771 0.660
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Fig. 2 Variation trend of coupling degree of provinces and
cities in the Yangtze River Economic Belt
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Table 6 Coupling coordination degree of provinces and cities in the Yangtze River Economic Belt

£ :
il T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
ity 0.707 0.713 0.739 0.747 0.745 0.762 0.778 0.789 0.808 0.833 0.855 0.855 0.778
bADN 0.733 0.737 0.758 0.775 0.793 0.803 0.79 0.809 0.813 0.842 0.873 0.885 0.801
Wi 0.676 0.68 0.704 0.705 0.699 0.73 0.739 0.743 0.759 0.767 0.787 0.807 0.733
LR 0.495 0.508 0.532 0.549 0.561 0.557 0.556 0.538 0.554 0.57 0.563 0.604 0.549
bANii] 0.478 0.489 0.521 0.534 0.548 0.517 0.503 0.495 0.502 0.521 0.526 0.508 0.512
ioie]d 0.497 0.515 0.538 0.537 0.555 0.574 0.592 0.619 0.62 0.666 0.692 0.704 0.592
bifEa] 0.476 0.486 0.51 0.526 0.545 0.576 0.578 0.591 0.592 0.612 0.641 0.614 0.562
LIV 0.453 0.468 0.493 0.506 0.519 0.479 0.484 0.495 0.503 0.501 0.51 0.496 0.492
P 0.513 0.514 0.53 0.543 0.561 0.503 0.51 0.528 0.53 0.573 0.613 0.573 0.541
PN 0.373 0.379 0.398 0.406 0.427 0.385 0.386 0.384 0.375 0.379 0.379 0.451 0.394
bl 0.263 0.301 0.32 0.321 0.339 0.258 0.265 0.305 0.287 0.312 0.322 0.338 0.303
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Fig. 3 Variation trend of coupling coordination degree of
provinces and cities in the Yangtze River Economic Belt
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Table 7 Global Moran index test results of coupling

coordination degree of the Yangtze River Economic Belt

4E4)y Moran’s I zi pME || 4> Moran’s I zi pHa
Y e LiSaE

2008 0.471 3.114 0.001* || 2014 0.460 3.046 0.001*
2009 0.492 3.202 0.001%* || 2015 0.413 2.746 0.003*
2010 0.503 3.265 0.001%* || 2016 0.432 2.863 0.002*
2011 0.496 3.249 0.001%* || 2017 0.397 2.659 0.004*
2012 0.473 3.152 0.001* || 2018 0.333 2.306 0.011*
2013 0.478 3.163 0.001* || 2019 0.418 2.748 0.003*
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Fig. 4 Spatial differentiation of coupling coordination degree
of provinces and cities in the Yangtze River Economic Belt in
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