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Fig.1 The coupling mechanism of digital economy, low-carbon development and new urbanization
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Table 1 Digital economy,low-carbon development,new urbanization system coupling
coordinated development evaluation index system
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x2 BAMBAERRHMEMER

Development stage and type of coupling coordination degree

A EMEAEZL Coupling coordination level

Table 2
PrJERBY Bt Coordination phase A PrEEE Coupling coordination degree
RIHEER 0<D<0.1
Dysfunctional recession 0.1<D<0.2
bAESE] 0.2<D<0.3
Borderline dysregulation 0.3<D<0.4
bR Py 0.4<D<0.5
Forced coordination 0.5<D<0.6
FEA 0.6<D<20.7
Basic coordination 0.7<D<0.8
3 B i 0.8<D<20.9
Highly coordination 0.9<D<1

M % 2k 8 Extreme dysregulation
J K IH Severe dysregulation
rh B2 J% I Moderate dysregulation
2B I8 Mild dysregulation
Wiillfi 2 9% Borderline dysregulation
#1338 Forced coordination
W94 38 Primary coordination
4% 38 Intermediate coordination
R 473 Good coordination
w1 2 BME Highly coordination
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Fig.2 Digital economy, low-carbon development and new urbanization comprehensive evaluation index,2010—2021
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Table 3 The coupling coordination degree and development stage of three systems in each province ,2010—2021

#1} Province 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
k37 Beijing 049 052 054 057 059 | NGIGHNNOIGANN [N0iG6N NNOIG7 068 ROiGE OGO
K Tianjin 035 036 038 040 041 042 043 042 043 046 047 046
Wt Hebei 035 034 036 038 039 | 042 043 | 046 049 052 055 051
\LIP5 Shanxi 030 028 030 031 032 03¢ 034 035 039 | 043 045  0.39
ST
e Mongole 029 028 030 031 032 033 034 035 038 | 041 042 037
JT5* Lisoning 035 035 037 038 039 039 040041043 o045 046 045
Sk Jilin 031 029 030 031 032 033 033 035 038 | 042 043 0.6
BT Hellongjiang 0.3 0.32 033 034 035 036 036 033 | 040 044 045 039
¥} Shanghai 043 043 044 046 048 049 050 052 054 056  0.57
VT3 Jiangsu 040 052 o055 oss 059 [oRCHNoGaIoEEN
WHT. Zhejiang 043 045 047 049 051 054 055 057  0.59
22 Anhui 034 033 035 037 039 | 040 042 | 044 047 051 051 053
@ Fujian 03 035 037 038 | 040 041 043 045 047 049 050 050
VLY Jiangxi 034 030 032 033 03¢ 036 037 039 | 043 046 048 047
Il % Shandong 044 046 049 052 052 055 056 058 059 |JHOIGONMMNOGSHRNOGIN
PR Henan 035 035 038 040 041 044 045 048 052 054 055 054
Wit Hubei 035 035 037 040 042 044 045 046 049 052 053 054
WIF Hunan 034 03¢ 036 037 039 | 041 042 | 044 047 050 053 053
PP Guangxi 032 028 030 031 032 033 034 036 | 041 045 048 044
$#F7% Hainan 035 020 030 031 031 032 031 035 039 | 042 044 036
Tk Chongqing 032 030 032 034 035 037 0338 040 043" o045 047 045
POl Sichuan 036 035 037 040 041 044 045 048 052 055 057 056
$EM Guizhou 032 027 028 029 030 032 031 035 | 041 045 047 039
% Yunnan 034 029 030 031 033 035 035 038 | 043 046 048 041
B Shaanxi 035 03¢ 035 037 039 039 | 040 | 042 044 048 049 048
H# Gansu 031 027 028 029 030 032 031 035 | 040 044 046  0.36
1 Qinghai 032 027 028 027 028 029 028 032 038 | 042 045 035
58 Ningxia 031 026 027 028 030 031 030 034 038 | 041 043 035
B9 Xinjiang 034 029 030 031 032 032 031 033 037 | 042 044 036

A PR Coupling coordination type.
JEA B Basic coordination.
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Coupling and coordination spatiotemporal evolution of digital
economy, development with low-carbon, and new urbanization

CAO Linjian, XU Ruolin,ZHU Yuanyuan, MA Jinrui, TANG Zekun

College of Economics and Management, Tianjin Chengjian University, Tianjin 300384, China

Abstract Changing the traditional model of development was studied to optimize the green transfor-
mation of the whole society and the path of promoting the development with green, low-carbon and recycle
in the face of resource scarcity and increasing emissions of carbon. An indexes system was constructed
based on the panel data of 30 provinces in China from 2010 to 2021. The entropy weighted technique for or-
der preference by similarity to an ideal solution ( TOPSIS) model, coupling and coordination degree model
and spatial autocorrelation model, the coupling and coordination degree of digital economy were used to an-
alyze the coupling and coordination degree and spatiotemporal evolution of the three systems including digi-
tal economy, development with low-carbon, and new urbanization. The results showed that the compre-
hensive development level of the three systems was significantly improved from 2010 to 2021, showing a
spatial distribution characteristic of “high in the east and low in the west” from a regional perspective. The
coupling and coordination degree of the three systems had a fluctuating upward trend, and the overall level
went from barely coordination to basic coordination, with a low overall level. The three systems exhibited
positive spatial autocorrelation in space, with the correlation gradually increasing and the spatial distribution
evolving towards the state of aggregation. The high-high agglomeration type was mainly distributed in the
southeastern coastal and central areas and had a significant diffusion trend, with a coordinated development
level of “high in the southeast and low in the northwest”. Suggestions are proposed for the coupling and co-
ordination of digital economy, development with low-carbon, and new urbanization based on results of em-
pirical analyses. It will provide reference for strengthening regional action in chain, filling the weak spots,
and promoting the development with green, low-carbon, and recycle.

Keywords digital economy ; development with low-carbon; green and low-carbon cycle ; new urban-

ization ; coupling and coordination; spatiotemporal evolution
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