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Tab.1 Carbon emission efficiency index system for marine fishing industry

HAr)Z

Target layer F8HR)Z Index layer A )2 Factor layer P Unit
e AN TR PO AT A (X2) &
IEO R fA ik EMIH AT BUS OB (X3) A
ii:}:]z);]]z]’(;l;::;;n ericiency ol marine ?ﬁﬂk&**&ﬁﬁ:{&\ﬁ%ﬁ (X4) ﬁﬁ
LU EN IR 7 TR B CR AR I PR 7)) 778 (X5) hiTe
AR A b BT S ARG (X6) 1

http://www.shhydxxb.com



6 1] P 2 TR , 5 < v VR B M B HE R 5 28 R R R RO PR O R 1453

1.2 ZHFBREEESAKFTHEE

ST PR 0 0 08 4 P s ) 25 5% 1
e B (045 T 3R 5 T HL 3 1 e J K T A T
R SR ELARSCE AE  T

(1) M2 00 450 B HE b X, M L A
Iﬂ:

E T ¥, = (X, - X,,)/ (X, - X,,,) (4)

G ¥, = (X, - X,)/(X,.. - X,) (5)
22 G 5 S A X, Y, 4 5 TR
I 0 VT M AL 199 26 98 86 9 0 e B A T 90 B 4
FRA 5 X, 1 X,., 5 B 367 X, 19 552 K {45 e AN
fi.

(2)HH 53
C;= Y//z Y (6)
(3)IH5AE B
(= " C.InC, (7)
J ll’lTL i=1 J iy

(4) 52 R R
d=1-e¢ (8)
(5)THREAE
w,=dl > d, (9)
(6) IR LRGPP E
Vy= >0 wY, (10)

- R R A R ER G R KLV, Y X (8] 2 [ 0-
L5 VAR BRI X ¢ 1) 28 % 8 Jot i 2 JRe /K-
B s Rz, N B 32 Ml IXC 28 3 o o e R R KT
B

AR SCAE B AT SCHR 2 HY B 28 5 g o K e 43
B R B R KO RS TR A R
AR TR 2R, BIHT A e BIMJA A i 2 (0 4
TFICR S FRmE i 5 A4k BE R 28 5% 1 Jo R R e
KA T R A T B A R 2 O
R KSR A TP . TRAIR AR IR R WL
2.

x2 ZRFERERBKEITENERER

Tab.2 Evaluation index system for high—quality economic development level
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Tab. 3 Classification of coupling coordination types
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Fig.1 Trends in carbon emission efficiency of marine fishing industry in coastal areas from 2010 to 2019
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Tab.4 Mean carbon emission efficiency of marine fishing industry from 2010 to 2019

E 155 Province

FiARZH Technical efficiency — ZliF RECK Pure technical efficiency

LR Scale efficiency

K Tianjin 0.857 1.000 0.857
74t Hebei 0.313 0.459 0.690
iL T Liaoning 0.957 0.991 0.965
|- 7 Shanghai 1.000 1.000 1.000
YL} Jiangsu 1.000 1.000 1.000
W Zhejiang 0.967 0.967 0.999
tE Fujian 0.919 0.958 0.957
1% Shandong 1.000 1.000 1.000
J"7R Guangdong 0.718 0.738 0.967
J7 P8 Guangxi 0.301 0.371 0.813
#FH5 Hainan 0.886 1.000 0.886
Hainan
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Guangdong
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E Fujian
a9
= 1L
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L7
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PN
Tianjin 1 1 L 1 1 1 1 1 1 J
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

255 5 TR R JRFE R Mean of economic high quality development index
2 20102019 FEiniFd (T EFsRELRERME

Fig.2 Mean economic high quality development index of coastal provinces and cities from 2010 to 2019
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Fig. 3 Mean value of the first level indicator index for high—quality economic development in coastal provinces and
cities from 2010 to 2019
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RS 2010209 FHEEBFHHUBHERMNESEFERELRBESMEAER

Tab.5 Coordination level of coupling between carbon emission efficiency and high—quality economic development of
China’s marine fishing industry from 2010 to 2019

g il o i AR 194 8 Ak

Year Near dysfunction Primary dysregulation Intermediate dysregulation Advanced dysregulation
2010 = [ARNT] g Ak KHE LT LR WL AR AR it
2011 = (AR} e R JLT IR WL AR AR T AR it
2012 = (AR} - R ILT LI BT AR AR AR it
2013 = (AR} - R AT TR BT AR LR AR it
2014 = (AR} - KHE LT LA WL AR A LR AR R g
2015 L= (AR} - KA AT LIS BT AR AR AR it
2016 L= (AR} - R AL T LHF VL AR LR AR g
2017 = (AR} - RHEE LT IR VL AR LR AR g
2018 = (AR} - KA AL T L5 L AR EE AR g AR
2019 ) LRI R AL L5 L AR AR AR IRGNAFN

*6 20102019 FHEEEHHIBHEMNESEFERELRBEHAE
Tab. 6 Coupling coscheduling of carbon emission efficiency and high quality economic development of China’s
marine fishing industry from 2010 to 2019

44 17 Province 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
K Tianjin 0.730 0.735 0.697 0.741 0.744 0.754 0.663 0.624 0.752 0.732
T4 Hebei 0.415 0.421 0.428 0.443 0.500 0.453 0.456 0.452 0.475 0.528
1LF* Liaoning 0.676 0.677 0.694 0.691 0.690 0.682 0.678 0.653 0.639 0.695
¥ Shanghai 0.810 0.810 0.804 0.810 0.810 0.827 0.833 0.870 0.844 0.847
YL75 Jiangsu 0.735 0.747 0.756 0.736 0.744 0.746 0.751 0.768 0.776 0.787
Wil Zhejiang 0.645 0.735 0.750 0.744 0.748 0.769 0.755 0.767 0.783 0.786
R Fujian 0.580 0.624 0.683 0.656 0.656 0.685 0.697 0.704 0.705 0.729
17K Shandong 0.667 0.678 0.676 0.696 0.695 0.688 0.692 0.705 0.719 0.735
J7ZR Guangdong 0.664 0.671 0.712 0.721 0.739 0.751 0.772 0.769 0.853 0.862
J7 P4 Guangxi 0.398 0.442 0.445 0.426 0.432 0.444 0.440 0.430 0.429 0.476
1 F4 Hainan 0.505 0.534 0.667 0.665 0.652 0.642 0.644 0.663 0.650 0.668

RT 2010—2019 FHEFHGUBHHNESEFeRELARBENAENEIEZRBET
Tab.7 The main obstacles to the coupling coordination between carbon emission efficiency and high—quality
economic development in marine fishing industry from 2010 to 2019

REH TS LR T RE TS LR T
System category Region Main obstacle factors System category Region Main obstacle factors
Kt X5 X2 X3 Kt Y1 Y3 Y18
g X5 X2 X3 {OE|4 Y1 Y3 Y4
Ly X5 X4 X3 oy Y3 Y1 Y18
i X5 X2 X3 i Y3 Y1 Y18
m" ¥ b S s ,

L. AR X5 X3 X2 High quality economic Wi Y4 Y1 Y18

carbon emissions release devel ’
system Tﬁ}% X4 X5 X3 evelopment system ?ﬁ'ai% Y4 Y1 Y3
IR X2 X4 X5 7R Y4 Y1 Y3
R X5 X4 X3 AR Y4 Y1 Y16
i} X5 X2 X4 i} Y3 Y1 Y4
oA} X5 X3 X4 i) Y3 Y1 Y3
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A study on the coupling and coordination relationship between carbon
emission efficiency of China’s marine fishing industry and high quality
economic development

GAO Yangshuhan, CHEN Xuan
(College of Economics and Management , Shanghai Ocean University, Shanghai 201306, China)

Abstract: As a significant component of the national economy, the marine fishing industry exerts a certain
influence on high-quality economic development, with its excessive carbon emissions impeding resource
sustainability and sustained economic growth. Given its substantial impact on global warming and
environmental sustainability through notable carbon emissions, the marine fishing industry is inherently
linked to the green, low-carbon, circular, and sustainable development model being advanced in the context
of high-quality economic development. This paper thus aims to investigate the interrelationship between
carbon emission efficiency in China’s marine fishing industry and high-quality economic development,
providing a foundation for their synergistic advancement. Utilizing panel data from 2010 to 2019 across 11
coastal provinces (municipalities) in China, the study employs the Slack-Based Measure-Data Envelopment
Analysis (SBM-DEA) model to analyze carbon emission efficiency, assesses overall economic development
quality through an integrated evaluation model, constructs a coupling coordination model to reveal the degree
of coupling coordination and regional disparities between the two, and identifies key constraining factors via a
barrier degree model. The findings reveal that carbon emission efficiency in the marine fishing industry falls
below the DEA efficiency frontier in most coastal regions ; there exists uneven development among the primary
indicators of high-quality economic development; although the coupling coordination between the marine
fishing industry and high-quality economic development has improved, it remains at an intermediate stage
overall; major barriers include irrational growth in the industry’s output value, insufficient numbers of
fisheries extension institutions, inadequate innovation investment, and low technological market activity. The
study recommends optimizing resource allocation and technological upgrading, promoting balanced regional
development, and comprehensively planning for the synergetic advancement of the marine fishing industry
and high-quality economic development, with a particular focus on addressing the four principal challenges of
irrational output structure, shortages in fisheries extension institutions, insufficient innovation investment,
and lack of technological market vitality.

Key words: marine fishing industry; carbon emission efficiency; high quality economic development;

coupling co scheduling; obstacle factors
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