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Measurement of High-Quality Development of the Marine Economy
Based on the “VHSD-EM” Model

YANG Min, WANG Qian

( School of Economics and Management, Shanghai Ocean University, Shanghai 201306, China )

Abstract: The high-quality development of the marine economy is an important cornerstone for achieving the
strategic goal of a maritime power, while the development strategy of a maritime power provides fundamental
guidelines for the high-quality development of the marine economy. This study systematically reviews the
strategic development goals of building Maritime Power and constructs an evaluation system for the high-quality
development of the marine economy, which includes three dimensions: optimization of economic structure,
ecological security assurance and enhancement of social benefits. Based on panel data from 11 coastal provinces
in China from 2011 to 2022, this research combines the Vertical and Horizontal Staging Method ( VHSD ) with

the traditional Entropy Method ( EM ) to establish a ‘VHSD-EM’ dynamic comprehensive evaluation model,
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effectively addressing the temporal dynamics and indicator heterogeneity characteristics of the marine economy

system, and uses this model to measure the high-quality development index of the marine economy. From the

perspective of regional coordinated development, it deeply analyzes the formation mechanisms of the development

differences among the three major marine economic zones. The research results indicate that the overall level

of high-quality development of China’s marine economy shows a steady upward trend, with the eastern marine

economic zone continuously leading in comprehensive development level, the southern marine economic zone

facing issues in industrial structure and regional coordination that need to be addressed, and the northern marine

economic zone having significant room for improvement in innovation-driven and ecological governance aspects.

Keywords: VHSD-EM model, High-quality development of the marine economy, Three major marine economic

zones
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3 2011—2022 FHEREEXERIEER

Table 3 Spearman correlation test results from 2011 to 2022
Ay i e IR AR FR AL PE
2011 0.8727 0.000 5
2012 0.9273 0.000 0
2013 0.845 5 0.001 0
2014 0.918 2 0.000 1
2015 0.854 5 0.000 8
2016 0.681 8 0.020 8
2017 0.909 1 0.000 1
2018 0.918 2 0.000 1
2019 0.963 6 0.000 0
2020 0.909 1 0.000 1
2021 0.890 9 0.000 2
2022 0.863 6 0.000 6
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Table 4 Scores and rankings of the high-quality development level of the marine economy in 11 coastal provinces based on the

‘VHSD-EM’ model calculations

Hb X 2011 4f 4 2012 4F 4 2013 4 4 2014 4 % 2015 4E b4 2016 4F He44

ek 1.815 4 7 2.070 6 7 2.1255 7 2.7529 7 3.108 1 4 27775 7

IR 4.189 7 1 43630 1 4.608 1 1 53505 1 52313 1 5.6973 1

i} 1.499°5 9 1.677 2 9 1.673 3 9 1.759 4 10 1.758 0 9 1.695 2 10

biages] 1.5023 11 1.502'5 11 1.5123 11 1.2205 11 1.699 4 11 1.5375 11

(4 2.0422 8 1.962 5 8 2.026 6 8 1.9378 8 2.1579 8 23405 8

v 2.662 3 6 2.468 9 6 2.990 1 3 3.020 2 6 2.976 0 5 3.064 6 4

U 24152 5 2.486 0 5 2.689 8 6 3.1199 4 2.795 4 7 2.907 9 6

7R 4.075 2 2 3.9105 2 3.840 1 2 4.057 6 2 4295 1 2 4.509 5 2

iy 2.501 6 4 2.554 6 4 2.797 1 5 3.051 4 5 2.798 9 6 3.036 9 5

Fo 1.480 3 10 1.505 3 10 15925 10 1.791 0 9 1.730 7 10 1.836 2 9

WL 2.556 6 3 2.770 6 3 2.969 7 4 3.2117 3 33439 3 3.473 4 3

Hb X 2017 4 HE4 2018 4F HE# 2019 4 44 2020 4 k44 2021 4 k44 2022 4F 44

gl 2.9327 6 2.741 1 6 2.741 1 6 2.586 9 8 2.820 3 6 2.979'5 6

IR 6.347 4 1 6.3139 1 6.3139 1 6.797 6 1 7.344 1 1 6.920 2 1

I 1.7777 9 1.965 0 9 1.965 0 9 2.0365 9 2.180 4 11 2.350'5 10

T 1.692 6 11 17159 1 17159 1 1.784 6 11 2.181 8 10 2.417 6 9

L 2.535 1 8 2.6352 8 2.6352 8 2.632 6 6 2.7853 7 2.898 2 7

D) 3.064 4 5 3.2278 5 3.2278 5 3.2756 5 3.687 8 5 3.7128 5

T 2.708 4 7 2.659 6 7 2.659 6 7 26315 7 2.7114 8 24385 8

% 5.030 6 2 51672 2 51672 2 5.567 4 2 5.955 6 2 6.564 5 2

[ it 3.027 7 4 33141 4 33141 4 3.9515 3 4.449 8 3 4.744 0 3

K 1.734 3 10 1.876 2 10 1.876 2 10 1.962 2 10 2.288 6 9 2.2872 1

Wi 3.5126 3 3.769 5 3 3.769 5 3 3.8172 4 4.196 0 4 4.410 4 4
AR " 45 BUR SE Y e BE 325, T R N, %k T A X Bl 2 BUR 20RO AN
BT BOR UK B T U R A 0 TR U R O A o Ak D B 25 B X LG, “VHSD-EM”
i B B B PR S5 1T T a3 o3 A i ] 4 A 23 A TR X RV 28 U o Jo et i e R ep i B Bl A AR Ak
0.522 8144 %2 0.886 2, M A 69% , (HEaH 2%, M RE ) W E 0 T E s e ik, X ik — 2B
A BEAR B 2015 4F J5 BUR %% 48 T b AT - 19 i 3 &% ) AR AR T IR S B
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Table 5 Scores and rankings of the high-quality development level of the marine economy in 11 coastal
provinces based on principal component analysis

HIX 2011 4 HE# 2012 4F i 2013 4F kil 2014 4F. ki 2 2015 4F 4 2016 4F- i
firyas 0.1572 7 0.1554 7 0.175 5 7 0.194 6 7 0.272 5 6 0.283 4 6
IR 0.522 8 1 0.5575 1 0.563 7 1 0.605 5 1 0.718 9 1 0.718 0 1
I 0.014 0 11 0.007 0 11 0.007 2 11 0.044 8 11 0.050 5 11 0.0353 11
je35] 0.138 7 8 0.147 8 9 0.136 9 9 0.147 5 9 0.167 6 9 0.154 0 9
bo ] 0.050 4 10 0.057 3 10 0.066 6 10 0.083 9 10 0.089 8 10 0.114 4 10
N 0.192 3 6 0.200 4 6 0.216 8 6 0.2320 6 0.239 3 7 0.2129 7
w7 0.2100 5 0.2410 4 0.265 6 4 0.319 8 4 0.3850 4 0.300 3 5
ITER 0.354 3 3 0.3857 3 0.4109 3 0.466 1 2 0.4829 2 0.5157 2
(i3 0.3819 2 0.396 3 2 0.428 9 2 0.452 0 3 0.464 2 3 0.399 0 3
KHE 0.136 2 9 0.150 6 8 0.161 3 8 0.184 4 8 0.203 4 8 0.1953 8
WL 0.211 1 4 0.226 6 5 0.2577 5 0.304 2 5 0.316 3 5 0.344 1 4
HIX 2017 4F i 2018 4F i 2019 4F i 2020 4F i 2021 4F H4 2022 4F HE4
finyca 0.298 5 6 0.347 6 5 0.2725 8 0.268 3 8 0.248 2 7 0.267 8 7
TR 0.792 8 1 0.920 6 1 0.897 6 1 0.984 2 1 1.000 0 1 0.886 2 1
I 0.042 8 11 0.103 3 11 0.1129 11 0.1337 11 0.143 8 11 0.159 5 11
je35] 0.173 9 9 0.2197 8 0.303 9 5 0.3237 5 0.320 5 5 0.363 9 5
b 0.134 4 10 0.1911 10 0.190 3 10 0.1919 10 0.186 8 10 0.2190 10
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Fig.1 Average scores of high-quality development in the three major marine economic circles from 2011 to 2022
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