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Abstract: The eastern coastal region of China is an important industrial cluster in China. Impro-
ving the industrial carbon emission efficiency in the eastern coastal region is of great significance
for promoting the realization of the dual carbon target in the eastern coastal area. This paper
combines the direction distance function model containing unexpected output by the DEA window
analysis method. this study constructs an industrial carbon emission efficiency measurement sys-
tem, and measures and analyzes the spatiotemporal evolution characteristics and influencing fac-
tors of industrial carbon emission efficiency in eastern coastal region of China from 2003 to 2019.
The research shows that: D The industrial carbon emission efficiency in the eastern coastal region
of China displayed an overall trend of fluctuation and increase from 2003 to 2019. @ From 2003
to 2019, the number of cities with low industrial carbon emissions in the eastern coastal region

decreased, while the number of cities with medium and high efficiency increased. The highly effi-
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cient cluster area has shifted from Shanghai, southern Jiangsu, northern Zhejiang, eastern and
western Guangdong in the Yangtze River Delta region to the border between Guangdong and
Guangxi, and the Longyan-Lishui line. @In 2003, the relationship between industrial carbon e-
missions and carbon emission efficiency in eastern coastal region was dominated by medium effi-
ciency, high efficiency and low efficiency of low carbon emissions. In 2019, the relationship be-
tween industrial carbon emissions and carbon emission efficiency in eastern coastal region was
dominated by medium efficiency of low carbon emissions, medium efficiency of medium carbon e-
missions, and high efficiency of low carbon emissions. @ The factors having a significant positive
correlation with the industrial carbon emission efficiency in the eastern coastal region are the envi-
ronmental regulation, the level of opening to the outside world, and the level of industrial ag-
glomeration; the indicators for significant negative correlation from large to small are industrial
scale, industrial ownership structure and industrial structure. Due to the different stages of in-
dustrialization and the different characteristics of industrial development in the eastern coastal re-
gion, the influencing factors are also of difference.

Key words: industrial carbon emission efficiency; spatial and temporal evolution characteristics;

influencing factors; Tobit model; eastern coastal region of China
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Fig. 1 Theoretical framework for influencing factors

of industrial carbon emission efficiency
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Fig. 2 Spatial pattern of industrial carbon efficiency in eastern coastal region of China during 2003—2019
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Fig. 3 Spatial evolution of industrial carbon efficiency types in the eastern coastal region of China during 2003—2019
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Tab.1 Markovtransfer probability matrix of industrial carbon emission efficiency

types in the eastern coastal region of China during 20032019

2003—2009 2009—2014
t/t+1 n — n
(LS i ] 1% i &
Ik 33 0. 455 0.515 0.030 0 0. 000 0. 000 0. 000
h 313 0.030 0. 808 0.188 157 0. 000 0.732 0.268
= 313 0. 000 0.067 0.933 418 0. 000 0.029 0.971
2014—2017 2017—2019
t/t+1 n — n —
ik i = S G =
ik 0 0. 000 0. 000 0. 000 20 0. 900 0.100 0. 000
i 81 0.074 0.914 0.012 148 0. 000 0.892 0.108
= 264 0.015 0.277 0.708 62 0. 000 0.016 0.984
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FSEES
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F AT HEMR Tobit [M19 50 H7 . AR 4 LR K30 25 1, 3%
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F 2 AREBUTE Hb DX TP BRHE O 5 e R R Tobit [l 545 58
Tab. 2 Tobit regression results of influencing
factors of industrial carbon emission efficiency

in the eastern coastal region of China

AR 7R H U U Wi b Wik R Wi R R
GP 0.001 0. 004 —0.003 0.001
! (0. 43) (1.13) (—0.36)  (0.18)
—0.025 —0.009 —0. 065 —0.014
CSI
(—1.26) (—0.40)0  (—1.48) (—0.39)
o —0.016"""  —0.044""" 0.000 —0.21°""
(—5.27)  (—8.65) 0.06)  (—4.13)
IS —0.111""" —0.063""" —0.238""" —0.077""
i (—6.01)  (—3.32)  (—4.70) (—2.19)
CI 0.042°°" 0.053 0.055""" —0.007
(7.07) (7.24) (4.96)  (—0.55)
0.076°*  —0.065" 0.152"  0.118*"
FT
(3.03) (—1.82) (1.83) (3.07)
10 —0.053"" —0.040""" —0.212"" —0.029
(—2.52)  (—2.16)  (—2.06) (—0.68)
0.100"°" 0.064°"" 0.112~° 0.099"""
ER
(5.03) (2.69) (—1.79)  (3.1®
0.002 —0.001 0.002 0.003
CGI
(1.330) (—0.32) (4.96) (1.43)
0.677""" 0.655""" 0.769""" 0.692"""
Constant
(18.11) (15.29) (7.82)  (10.79)
AR 1955 748 425 782
W 0 U aBIRER 190,59 .10 % MK
ENN (.
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Fig. 4 Mechanism for influencing the industrial carbon

emission efficiency in the eastern coastal region of China
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