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Abstract: In the context of the new round of scientific and technological revolution and industrial transformation, promoting the deep
integration of digital intelligence development with the synergistic reduction of pollution and carbon emissions is essential for achieving
China's ecological protection and sustainable development goals. Using panel data from 30 Chinese provinces between 2011 and 2023
(excluding the data of Xizang Autonomous Region, Hong Kong, Macao and Taiwan), this study employs principal component analysis
and super-efficiency SBM model to measure levels of the digital intelligence development and pollution and carbon reduction
performance. The coupling coordination degree model, Dagum Gini coefficient, and quadratic assignment procedure (QAP) are then
applied to examine coupling coordination levels, spatial disparities, and driving mechanisms. The results indicate that: (1) From 2011 to

2023, provincial digital intelligence development in China increased rapidly, with an average annual growth rate of 11.48%, while
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pollution and carbon reduction performance showed a fluctuating upward trend, increasing on average from 0.955 to 1.014, with
pronounced regional disparities. (2) Over the same period, the overall coupling coordination degree between digital intelligence
development and pollution and carbon reduction performance remained at a primary coordination stage, with average values ranging from
0.601 to 0.670, displaying a declining spatial pattern from eastern to central and western regions, and with high coordination levels mainly
concentrated in the eastern region. (3) The overall disparity in coupling coordination degree between digital intelligence development and
pollution and carbon reduction performance in China exhibited a downward trend of phased fluctuations, and interregional differences
constituted the main factors affecting the overall disparity in coupling coordination degree, with an average annual contribution rate of
56.68%. (4) From the perspective of internal structural drivers, disparities in digital intelligence development are the main source of spatial
disparities in coupling coordination between digital intelligence development and pollution and carbon reduction performance. From the
perspective of external environmental drivers, disparities in openness and financial development constitute the main driving force. Overall,
the coupling coordination between digital intelligence development and pollution and carbon reduction performance in China is generally

stable. However, persistent regional disparities underscore the need for governance strategies that emphasize regional collaboration,

precise policy making, and action according to local conditions in order to achieve higher-level coordinated development.
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Fig.1 Analytical framework for the coupling coordination mechanism of digital intelligence

development and pollution and carbon reduction performance
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Fig.4 Regional comparative analysis of the coupling coordination degree between digital

intelligence development and pollution and carbon reduction performance in China from 2011 to 2023
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Table 4 Dagum’s Gini coefficient and its decomposition of the coupling coordination degree between digital intelligence development and

pollution and carbon reduction performance in China from 2011 to 2023

Dagum#tJe 25X o

- & {ADagum XM 225 X Ja ] 2 5 i
O esu A —

T T B = T R = TR TR Y TR TR e

Hh X HIX Hh X a3 (iR 25 Z5 I
2011 0.114 0.094 0.047 0.107 0.121 0.157 0.088 26.64 56.50 16.86
2012 0.119 0.102 0.050 0.112 0.127 0.161 0.091 27.31 5336 19.33
2013 0.121 0.107 0.052 0.114 0.125 0.166 0.093 27.63 53.62 18.75
2014 0.118 0.110 0.047 0.103 0.122 0.164 0.086 27.52 54.30 18.18
2015 0.115 0.110 0.043 0.099 0.115 0.162 0.087 27.39 54.03 18.58
2016 0.109 0.110 0.049 0.078 0.121 0.151 0.073 27.15 51.94 2091
2017 0.106 0.096 0.054 0.077 0.114 0.152 0.077 25.92 59.19 14.89
2018 0.111 0.101 0.068 0.082 0.118 0.153 0.086 26.87 55.54 17.59
2019 0.103 0.083 0.074 0.076 0.109 0.141 0.085 26.10 56.84 17.06
2020 0.111 0.088 0.088 0.082 0.109 0.148 0.102 26.50 5438 19.12
2021 0.107 0.074 0.072 0.092 0.098 0.153 0.102 2527 61.94 12.79
2022 0.105 0.075 0.073 0.089 0.146 0.099 25.64 59.84 14.52
2023 0.111 0.075 0.061 0.107 0.094 0.161 0.107 25.44 6537 9.19
A 0.112 0.094 0.060 0.094 0.113 0.155 0.090 26.57 56.68 16.75
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Table 5 Influencing factors and classification
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Table 6 Results of QAP correlation analysis

AR CCR DI CPCRE STRUC IND OPENE FIN URBAN
CCR 1.000"" 0.735™" 0.313"™" 0.264" 0.318™" 0.586""" 0.296™ 0.327""
DI 0.735"" 1.000"" ~0.110 0.465™" 0.384"" 0.716"" 0417 0.442"""
CPCRE 0.313™" ~0.110 1.000™" ~0.011 0.074 ~0.112 -0.152"" —0.147™"
STRUC 0.264" 0.465" ~0.011 1.000""" 0.059 0.505"" 0.756"" 0.479"""
IND 0.318™* 0.384"™* 0.074 0.059 1.000™ 0.065 -0.016 ~0.099
OPENE 0.586™"" 0.716"" -0.112 0.505""" 0.065 1.000""" 0.613"" 0.801°""
FIN 0.296" 0417" -0.152"" 0.756""" ~0.016 0.613"" 1.000™"* 0.631"""
URBAN 0.327"" 0.442""" -0.147"" 0.479"" ~0.099 0.801°"" 0.6317" 1.000"*"
s *, o R0 ROR 109% ., 5% 1% B B3R T BEHLEH 5000 K.
R7 QAP EASIFER
Table 7 Results of QAP regression analysis
- 2 ZRERHBIX HE X PHHRHEX
NG AATIEES ' plE ERIZSATIEES Pl NG ATIEES ' plE RIIATIEES 4 Pl
R 0.000 0.000 0.000 0.000
DI 0.713 0.000 0.657 0.000 -0.033 0.461 0.217 0.045
CPCRE 0.429 0.000 0.620 0.003 0.652 0.001 0.537 0.000
STRUC -0.280 0.001 -0.176 0.073 0.027 0.413 -0.269 0.008
IND 0.010 0.397 -0.285 0.006 -0.363 0.213 0.490 0.001
OPENE 0.207 0.013 0.186 0.065 -0.164 0.083 -0.110 0.105
FIN 0.199 0.002 0.218 0.049 0.486 0.129 -0.165 0.060
URBAN -0.080 0.118 -0.129 0.150 0.286 0.090 0.101 0.112
Adj-R? 0.740(0.000) 0.808(0.000) 0.522(0.000) 0.747(0.000)
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