Hindawi

Mathematical Problems in Engineering
Volume 2023, Article ID 9869846, 1 page
https://doi.org/10.1155/2023/9869846

Retraction

Q@) Hindawi

Retracted: Comprehensive Management and Coordination

Mechanism of Marine Economy

Mathematical Problems in Engineering

Received 18 July 2023; Accepted 18 July 2023; Published 19 July 2023

Copyright © 2023 Mathematical Problems in Engineering. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is

properly cited.

This article has been retracted by Hindawi following an inves-
tigation undertaken by the publisher [1]. This investigation has
uncovered evidence of one or more of the following indicators
of systematic manipulation of the publication process:

(1) Discrepancies in scope

(2) Discrepancies in the description of the research
reported

(3) Discrepancies between the availability of data and the
research described

(4) Inappropriate citations

(5) Incoherent, meaningless and/or irrelevant content
included in the article

(6) Peer-review manipulation

The presence of these indicators undermines our confi-
dence in the integrity of the article’s content and we cannot,
therefore, vouch for its reliability. Please note that this notice is
intended solely to alert readers that the content of this article is
unreliable. We have not investigated whether authors were
aware of or involved in the systematic manipulation of the

publication process.

Wiley and Hindawi regrets that the usual quality checks did
not identify these issues before publication and have since put
additional measures in place to safeguard research integrity.

We wish to credit our own Research Integrity and Research
Publishing teams and anonymous and named external
researchers and research integrity experts for contributing to
this investigation.

The corresponding author, as the representative of all
authors, has been given the opportunity to register their agree-
ment or disagreement to this retraction. We have kept a record
of any response received.

References

[1] J. Tian, Q. Xia, and P. Wang, “Comprehensive Management and
Coordination Mechanism of Marine Economy,” Mathematical
Problems in Engineering, vol. 2021, Article ID 6616412, 9 pages,
2021.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/9869846

Hindawi

Mathematical Problems in Engineering
Volume 2021, Article ID 6616412, 9 pages
https://doi.org/10.1155/2021/6616412

Research Article

Hindawi

Comprehensive Management and Coordination Mechanism of

Marine Economy

Jinzhao Tian ®,? Qiqi Xia,? and Peinan Wang2

!School of Mechanical, Aerospace and Civil Engineering, The University of Manchester, Oxford Rd, M13 9PL, Manchester, UK
2School of Engineering, The University of Melbourne, Grattan ST, Parkville 3010, Victoria, Australia

Correspondence should be addressed to Jinzhao Tian; tianjinzhaoricky@163.com

Received 30 December 2020; Revised 26 January 2021; Accepted 11 February 2021; Published 28 February 2021

Academic Editor: Sang-Bing Tsai

Copyright © 2021 Jinzhao Tian et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

With the rapid development of economy and society and the continuous progress of science and technology, the public demand
for marine products and services is increasing, and the marine economic and social benefits are rising. It is very important to
improve the management level of marine economy. The purpose of this study is to analyze the comprehensive management and
coordination mechanism of China’s marine economy. This study selects Lianyungang City as the research object and takes the
marine economic data from 2010 to 2019 as the research data. This study establishes three evaluation index systems of marine
economic development. Then, according to the influence of the marine industry development, social development, population,
marine resources and environment, regional scientific and technological innovation ability, government comprehensive
management, and other factors on the regional marine economic management, this paper puts forward a set of marine economy
comprehensive coordination management system and method and evaluates the current situation of marine economic de-
velopment in Lianyungang City. The results show that, in the 10years from 2010 to 2019, the comprehensive management
evaluation value of China’s marine economy has increased from 0.20 to 0.33, with an average annual increase of 6.57 percentage
points. The system level has been upgraded from the initial “poor” to “average,” achieving rapid growth. It is concluded that the
index system evaluation of this study well reflects the change of the management level of China’s marine economy and has a
promoting effect on the development of China’s marine economy, making contributions to China’s economic management.

1. Introduction

The ocean is the broadest natural geographical area on the
Earth, which contains huge marine resources. However, with
the vigorous development of China’s marine economy, there
are also many problems uncoordinated with economic
development. In the process of marine economic develop-
ment, there are still some problems, such as lack of sys-
tematic theoretical guidance, lack of coordinated
development and scientific planning, imperfect system, and
obvious contradiction of industrial structure. There are
widespread problems of the traditional marine industry and
ecological environment deterioration, low economic effi-
ciency and sustainable development, and how to evaluate the
sustainable development of marine economy. If these
problems cannot be solved scientifically and timely, it will

have a serious impact on the sustainable development of
China’s marine economy.

From the perspective of national economic development
and world environment, the development of national
economy and society is inseparable from the marine in-
dustry. The world’s maritime powers continue to rely on
marine management to strengthen their comprehensive
competitiveness. China said that regardless of changes in
domestic demand and external environment, the ocean plays
an important role in the country’s total output, highlighting
the basic role of marine management systems in marine
sustainable development. A sound integrated ocean man-
agement system can not only promote the development of
marine economy and the sustainability of marine ecology
but also protect the marine rights and sovereignty of a
country.
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In the study of integrated management and coordination
mechanism of marine economy, Caiishi S proposed a new
method to quantify the vulnerability of marine economy in
Bohai rim area. His data envelopment analysis (DEA) is an
analysis method combining the relative efficiency and per-
formance of multi-input and multioutput decision-making
units, which has been widely used in many fields. On the basis
of understanding the vulnerability of marine economy, he
combined the pressure state response model (P-S-R) and the
exposure sensitivity adaptability model and established the
evaluation index system of marine economic vulnerability from
three aspects of pressure, sensitivity, and adaptability. His
method uses the weighted loose econometric model to measure
the marine economic vulnerability of 17 coastal cities in the
Bohai Rim region. He used the kernel density estimation
method to analyze the dynamic evolution of marine economic
vulnerability in the Bohai Rim region. His method is not stable
[1]. Li et al. think that the traditional grey relational model
directly describes the behavior characteristics of the system
based on the connection of sample points because a few grey
relational models can measure the dynamic periodic fluctua-
tion law of objects, which leads to the instability of association
results. He used the transformation function to fit the system
behavior curve, redefined the area difference between the
curves, and established the grey correlation model based on
discrete Fourier transform (dftgra), applied dftgra to verify its
effectiveness, feasibility, and superiority, and studied the cor-
relation between macroeconomic growth and marine eco-
nomic growth in China’s coastal areas. His method is not
practical enough [2]. Jing et al’s research uses the neural
network, genetic algorithm, multistage principle, and Monte
Carlo simulation to propose a process control and operation
planning system based on integrated simulation. By using
different time scales and computing scales, the process control
can be well realized. The hourly process control strategy for-
wards the results to the business planning module, where long-
term arrangements can be further evaluated. He took marine
wastewater management as an example to verify the effec-
tiveness of the method. Six different treatment criteria were
examined within 20 days, and the 20 gauge standard seemed to
be the most economical option with an average net cost of $18
per day. The accuracy of his method is very low [3].

This study first introduces the meaning and characteristics
of marine economy and then describes three marine economic
management modes in detail: relatively centralized, decen-
tralized, and centralized. This study also describes the coor-
dination mechanism of marine economy and the relative
operation rules. The algorithm of this study is mainly to dis-
tinguish the types of marine economic coordinated develop-
ment. In this study, Lianyungang City is taken as the research
object, and the marine economic data in recent ten years are
selected for analysis. Three evaluation methods of regional
marine economic coordinated development and comprehen-
sive management evaluation index system are also put forward.
Based on the experimental results, this paper analyzes the fund
demand, development status, comprehensive evaluation, and
management of marine economic development. The current
situation of marine economic development in China is ob-
tained, and corresponding coordination measures are made.
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2. Comprehensive Management and
Coordination Mechanism of
Marine Economy

2.1. Meaning and Characteristics of Marine Economy

2.1.1. The Meaning of Marine Economy

(1) In a narrow sense, marine economy refers to the
economy formed by the development and utilization
of marine waters and marine space [4].

(2) In a broad sense, marine economy refers to the
economic activities that provide conditions for
marine development and utilization, such as in-
dustries at the upper and lower boundaries of the
narrow marine economy and the manufacturing of
land and sea general equipment.

(3) The generalized marine economy refers to the land
industry of the island, the land industry of the coastal
zone, and the inland river economy of the river ocean
system [5, 6].

2.1.2. Characteristics of Marine Economy

(1) Integrity: due to the continuity of marine waters,
coastal areas, sea areas, and continental shelf at sea are
connected together, and the exploitation and utili-
zation of marine resources are interdependent. This
can be illustrated by the mobility of marine living
resources and the expansion of marine pollution.

(2) Publicity: marine resources are public resources, and
the marine economy for the development and uti-
lization of marine resources is also a public economy
(7, 8.

(3) High tech: in order to develop marine resources for
production activities, we must rely on special tech-
nical equipment, which will increase the technical
requirements and high technical dependence on
marine economic activities. At the same time, with
the help of modern materials and equipment and
science and technology, human beings can effectively
develop and utilize marine resources, resulting in an
independent marine economy [9].

2.2. Marine Economic Coordination Mechanism. One is
cooperation, division of labor, and cooperation that can get
the most benefits. The use of sea contains many different
themes. It is necessary to implement division of labor and
adjustment. The second is adjustment. In China, it is very
necessary to resolve conflicts and disputes that have oc-
curred. In order to effectively solve the contradiction of
marine economic development, we need corresponding
laws, deliberative organs, rules, and mechanisms. The third
is harmony. Harmony is embodied in the change of de-
velopment concept and the realization of sustainable de-
velopment of marine economy [10, 11].

The characteristics of the adjustment mechanism in-
cluding institutional factors: all relevant personnel must
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abide by the fact that the mechanism is a systematic and
theoretical method based on various effective methods and
methods. Mechanisms generally depend on many methods.
All kinds of methods and methods work. The mechanism is
an effective and relatively fixed method in practice [12].

2.3. Management Mode of Marine Economy

(1) Relatively centralized type: there is no full-time marine
management functional department, there is a national
higher marine economic business adjustment organi-
zation, the limitation system of marine law is basically
sound, and there is a maritime law enforcement de-
partment. It will be more flexible and efficient to adjust
and implement the change in the system. The con-
tradiction of marine economic management can only
be handled passively and cannot be avoided actively
through system integration [13, 14].

(2) Decentralized: there is no centralized marine man-
agement department, most of them have compre-
hensive marine economic adjustment institutions
such as special committees, and there is no unified
maritime law enforcement team. Industry manage-
ment is more professional, and with a wide range of
marine industry characteristics and strong profes-
sional awareness, it is difficult to concentrate on one
department. If the function of subdividing, repeat-
ing, and dispersing these operations is not clear, it
will easily cause inefficiency. Level adjustment and
comprehensive management are not strong [15].

(3) Centralized: the higher the efficiency of management
and coordination, the more conducive to the
implementation of a comprehensive marine policy,
and the higher the status of the department, the more
helpful it is to improve people’s marine awareness. It
is difficult to achieve complete centralization, and it
is easy to cause functional conflicts between new and
old departments, and the system change cost is
relatively high.

2.4. Operation Rules of Comprehensive Management and
Coordination Mechanism of Marine Economy

(1) It is necessary to cut off the meaning of all the
subjects to participate in the administrative deci-
sion. In the past, the main themes of marine eco-
nomic management were marine departments and
coastal local autonomous bodies. Now, the number
of marine enterprises and citizen groups partici-
pating in the management and supervision of
marine economy is increasing, and the scope of
decision-making themes is far beyond the original
administrative departments. Range: as a result,
representatives of enterprises and citizens have also
been incorporated into the design of members of
the above-mentioned Marine Economic Commis-
sion. Within the scope of extensive participation in
decision-making, all maritime institutions can

provide the opportunity to resolve disputes; rep-
resent the opinions and suggestions of govern-
ments, industrial departments, enterprises, and
ordinary citizens in different administrative re-
gions; and reflect them in the final adjustment
decision-making [16, 17].

(2) It is necessary to improve the decision-making pro-
cess, deepen the understanding of the sea, and im-
prove the scientific nature of decision-making. The sea
is still the least understood area. The traditional de-
tailed management of maritime industry artificially
creates barriers to marine information. Lack of
knowledge and information will affect the science and
rationality of decision-making. Therefore, in the de-
cision-making process of comprehensive manage-
ment and adjustment mechanism of marine economy,
the government as the “leader” must increase in-
vestment, strengthen marine research, learn more
knowledge, and share with other topics. It must break
the information barriers of various maritime indus-
tries, share marine economic data and research re-
sults, and make scientific and reasonable adjustment
decisions based on sufficient information [18].

(3) It is necessary to change the idea of decision-making
and make decisions based on the sustainable devel-
opment of national marine economy. In order to
realize scientific and reasonable decision-making, it is
necessary to change the thinking of decision-makers
into the practical decision-making thought with the
highest interests of regions and departments and
establish the decision-making idea of taking economic
development as the priority and taking sustainable
development as the goal in order to maximize the
limited aquatic resources. It not only meets the needs
of current economic development but also provides
the possibility of foreseeable sustainable development
in the future, so as to generate the maximum benefits
[19, 20]. Sustainable development is the basic basis
and principle of adjusting the interests of various
departments and the ultimate goal of making scien-
tific decisions. Therefore, government departments
must carry out extensive publicity and education
among different themes, strengthen the overall image
of each theme, and create a good ideological envi-
ronment for the implementation of coordinated de-
cision-making [21, 22].

2.5. Criteria for Judging the Types of Coordinated Development
of Marine Economy. Through the analysis and verification of
the interaction stress relationship among the three subsys-
tems of the marine eco-economic system, it can be seen that
there are objectively various dynamic stress and constraint
interaction relationships among the subsystems of China’s
marine eco-economic system [23, 24]. With the help of
system science theory, a dynamic coupling model is
established to measure the coordination of the marine
ecological-economic systems, and the development of 11
coastal and urban marine ecological-economic systems



under the pressure of systems is discussed quantitatively.
The basic derivation process of the model formula is as
follows [25].

The interaction stress and evolution process of any two
subsystems of the marine eco-economic system can be
regarded as a nonlinear process, and its evolution equation
can be expressed as follows:

dx ()

TR S A i=12,...n (D

F is a nonlinear function of x;.

The motion adjustment of a nonlinear system depends
on the property of the characteristic root of the first-order
approximate system. Therefore, on the premise of practical
use of the adjustment, the approximate expression of the
above evolution equation can be obtained by using the
Taylor series expansion near the origin and omitting the

higher-order term e(x;,x,,...,x,):
dx(t) < .
it :;aixi; i=1,2,...,n. (2)

According to this formula, the marine eco-economic
system can establish the representation function of the
development of any two subsystems:

F©@ =Y bge k=12...m
k=1 (3)

f(H) = chhj; i=12,..4,1L
j=1

Among them, G and H are the evaluation indexes of the
development status of the two subsystems, and B and C are
the weight of each index.

Considering the interaction pressure relationship among
the subsystems of the marine eco-economic system, it can be
regarded as a composite system. Obviously, f(G) and f (H)
can reflect the development and evolution of any two
composite systems, regardless of the influence of the third
subsystem. According to the general system theory, the
evolution equation of the interaction stress relationship
between the two subsystems expressed by the adjustment
degree can be obtained:

A:#z(xlf(G)+(x2f(H),
dA
VA:E’
df(H
B= fd(t )= Bif(G) + B, f (H), (4)
L _dB
T

v
o= arctan(—A),
Vs

where A and B denote the evolution states of any two given
systems of the marine eco-economic system affected by itself
and another system, and V ,, V are the evolution speeds of
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two subsystems affected by itself and other systems. In the
marine environmental economic system, A and B interact
with each other. If you modify a subsystem, the entire
composite system will be modified, and the third subsystem
will be retained. In the subsystem, the evolution speed V of
the two subsystems can be regarded as a function of V ,, Vig;
that is, V = f (V 4, V). By analyzing the change value of V,
we can investigate the adjustment of the two subsystems.

3. Marine Economic Management Index System

3.1. Subjects. In this survey, from 2010 to 2019, the marine
economic data of Lianyungang City were selected as the
survey data. According to the factors of marine industry
development and social development in Lianyungang City, a
series of evaluation index methods are put forward to
evaluate the influence of sustainable development of regional
marine economy on marine economy, and the development
status of marine economy in Lianyungang City is evaluated.

3.2. Evaluation of Coordinated Development of Regional
Marine Economy

3.2.1. Index Analysis. The index of the evaluation object is
selected as the base number, the remaining index of the
evaluation object is calculated as a percentage, the weight of
each index is determined, and the included indexes are
calculated and sorted. The index analysis method is easy to
calculate and the evaluation result is intuitive. However, this
method requires a subjective determination of the reference
object. From this, we can get the evaluation result of sub-
jective mediation. In addition, in the distribution of weights,
the differences in the influence of indicators on the ability of
scientific and technological innovation are not considered.
Basically, the primary and secondary relations of factors
cannot be highlighted, and the differences that can not truly
reflect the importance of the overall indicators of the sci-
entific and technological innovation system can be adopted.

3.2.2. Factor Analysis. Firstly, the original index is stan-
dardized to exclude the influence of size on the evaluation
results, and the calculation principle is based on the principle
that the characteristic root is greater than 1. In order to make
the main factors have a clear meaning, the factor load matrix
is rotated orthogonally, and the load of each primary var-
iable of the main factor is divided into 0 and 1. The rela-
tionship between the factors and the original variables and
the scores of various common factors were calculated, and
the total score was calculated. The comprehensive score is
based on the weighted sum of the scores of the main reasons.
Here, the weighting is determined by the ratio of the con-
tribution rate of the main factors in the cumulative con-
tribution rate.

3.2.3. Fuzzy Mathematics Analysis. Using correct mathe-
matical language can explain the ambiguity that traditional
mathematics cannot explain. Among them, fuzzy compre-
hensive evaluation can integrate various factors of nature to
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correctly evaluate the objective things. The fuzzy compre-
hensive evaluation method is suitable for linear and non-
linear problems.

3.3. Establishment of Evaluation Index System for
Comprehensive Management of Marine Economy

3.3.1. Marine Ecosystem Subsystem. Marine biological
community and marine abiotic inorganic environment are
natural organic whole which are connected by energy flow
and material circulation, which are interdependent and
interactive and have an automatic regulation mechanism.

3.3.2. Marine Economic Subsystem. Marine economy takes
the ocean as the labor object and the development of marine
resources as the core. Marine resources refer to marine
organisms, minerals, chemistry, cosmos, energy, and so
forth, which exist in the marine ecosystem and can be used
by human beings now or in the future. All resources and
marine economy are industrial activities and output pro-
cesses to develop or redevelop marine resources, which are
available in the ocean and its space.

3.3.3. Marine Society Subsystem. Marine social system refers
to the social groups that gather in specific coastal areas,
mainly engaged in marine production and operation ac-
tivities and related activities, or rely on marine economic
products and ecological services. According to specific re-
strictions, it depends on the corresponding marine eco-
logical environment and economic basis. All artificial
organic system combined with the system. Specifically
speaking, the marine social system is human-centered,
which is composed of people who rely on the sea for pro-
duction and life and have unique marine thinking.

4. Comprehensive Management Effect of
Marine Economy

4.1. Financial Demand for Marine Economic Development.
The analysis of the financial correlation rate in 11 coastal
and 11 cities shows that the relatively small indicators,
such as deposit and loan data, are used to measure fi-
nancial assets and to clarify the level of financial devel-
opment in coastal areas. There are two main reasons for
choosing deposits and loans as indicators. One is that
there are no special financial assets statistics in various
regions of China, so data collection is limited, and the
other is one of the most important factors in the current
financial development process. As more than 90% of the
social financing methods are carried out through bank
loans, the main financial assets are concentrated in banks,
and the most important assets for banks are deposits and
loans. Table 1 shows financial assets in coastal areas and
across the country.

From Table 1 to 2019, the financial assets in China’s
coastal areas will increase year by year. Before 2003, the
proportion of coastal financial assets in national financial
assets continued to increase, reaching the highest value of

58.92% in 2013. After 2014, although the proportion of fi-
nancial assets of coastal areas in national financial assets
decreased as a whole, there was no change, basically about
57% every year. Through the implementation of China’s
regional economic coordinated development strategy, we
can see that the growth of financial assets in the central and
western regions is accelerating. However, the proportion of
about 57% fully shows that coastal areas are still the main
collection areas of domestic financial assets. Figure 1 shows
the GDP of coastal areas and its proportion in the whole
country.

It can be seen from Figure 1 that after China’s entry
into WTO, the development of coastal areas has made
great progress. From 2011 to 2019, the GDP of coastal
areas basically accounts for 60% of annual GDP, especially
62.32% in 2016, which fully shows the economic growth of
China’s coastal areas. The development speed is faster
than the national average speed, and the development gap
between inland and coastal areas tends to expand con-
tinuously. In 2017 and 2018, mainly affected by the US
financial crisis, the proportion decreased. The financial
crisis has had a greater impact on coastal areas than inland
areas.

4.2. Current Situation of Marine Economic Development in
Lianyungang City. The total area of Lianyungang sea area is
more than 670 square meters. It has a total land area of 5194
square kilometers and a population of 35.44 million, ac-
counting for 70% and 75.6% of the city, respectively. In 2016,
Leon marine economy realized 26 billion yuan of total
output value and 10 billion yuan of added value. The added
value of the marine industry is equivalent to 19.1% of the
total output of the city in the same period, and the added
value of the marine industry increases steadily year by year.
Figure 2 shows the change of the added value of marine
industry.

From Figure 2, we can see the changes of various marine
industries in Lianyungang.

4.2.1. Marine Fishery and Related Industries. Due to the
rapid development of Marine Fisheries and tidal plain ag-
riculture, forestry, and animal husbandry in Lianyungang
City, the adjustment of marine fishery structure has been
accelerated, and the marine fishery has gradually expanded
to the outer ocean and sea area, and the area and species
structure of marine aquaculture have been continuously
optimized. The proportion of aquaculture in marine fishery
is increasing year by year. The production capacity has been
steadily improved, significant achievements have been made
in the adjustment of fishery structure, and the income level
of fishermen has continued to rise. From 2012 to 2018, the
city completed a total of 18.73 million tons of aquatic
products, with a total fishery output value of 17.67 billion
yuan. This is an increase of 32% compared with 2003. In
2018, the average net income of fishermen in the city was
18160 yuan, 4.6 times the average net income of farmers in
the city.



Mathematical Problems in Engineering

TaBLE 1: Financial assets of coastal areas and the whole country.

Particular year Coastal financial assets

National financial assets Coastal area/national (%)

2011 140068.75
2012 170517.38
2013 216270.33
2014 243496.01
2015 277343.82
2016 319662.44
2017 367082.15
2018 432867.94
2019 558791.69

255933.87 54.82
302217.35 56.51
367053.83 57.85
419623.15 58.12
481858.97 57.65
560717.36 57.23
651062.14 56.42
769598.84 56.16
1197453.62 55.98
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Figure 1: Coastal GDP and its proportion in China.

4.2.2. Marine Industry. In 2018, the city’s marine industry
realized an industrial output value of 8.9 billion yuan, with
an added value of 2.4 billion yuan. The output value and
added value of marine industry are 2.44 times and 3.77 times
those of 2012. The operation capacity of major enterprises
has been strengthened, and the support capacity for eco-
nomic development has been further strengthened. The
production of salt industry has developed steadily, and its
output has increased from 180 million yuan in 2012 to 260
million yuan in 2018. With the rapid development of marine
chemicals, the continuous acceleration of technological
change of marine industrial enterprises and the further
enhancement of research and development capacity, the
production volume increased from 2.43 billion yuan in 2012
to 4 billion yuan in 2018.

4.2.3. Port Construction and Marine Transportation.
Lianyungang port infrastructure construction increased
significantly, with a total investment of 1.76 billion yuan, 3
new production bases, 1 berth’s expansion, 3 berths’
upgrading, 11 berths’ upgrading, and 70000-ton berths
entering the port. The new capacity of this channel is 7.98
million tons. With the goal of developing a 100-million-ton
port, Lianyungang has built the first 100000-ton deep-sea

terminal and the largest container terminal in Lianyungang.
There are now more than 10000 tons of 30 berths, as well as
infrastructure such as railways and highways supporting
port 13. Construction has been continuously improved, and
a three-dimensional ocean, land, and air transport network
centered on the port has initially taken shape. The port
transport capacity has continued to increase, and new Eu-
ropean routes to Rotterdam, the Netherlands, Hamburg, and
Germany have been opened successively, and the sea
transportation routes to the west coast of the United States
have been opened. The production of the maritime trans-
portation industry increased from 840 million yuan in 2012
to 1180 million yuan in 2018. The added value increased
from 240 million yuan to 455 million yuan.

4.3. Comprehensive Evaluation of Marine Economic Devel-
opment Status. As shown in Figure 3, the sustainable de-
velopment state index of each subsystem.

It can be seen from Figure 3 that from 2015 to 2019, the
sustainable development index value of the regional eco-
nomic marine industry development subsystem has steadily
increased from 0.593 to 0.863, and the corresponding sus-
tainable development level has also transferred from the
medium level sustainable development state to the strong
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Added value

2012 2013 2014

2015 2016 2017

Particular year

F1GURE 2: Change of the added value of marine industry.

sustainable development state. The state of continuous de-
velopment: the sustainable development index value of the
social development subsystem increased steadily from 0.63
to 0.714. The sustainable development index value of pop-
ulation, marine resources, and environment subsystem
changes first increases, then decreases, and after that slowly
increases. In 2018, it will fall into a low sustainable devel-
opment state, and in 2019, it will enter a development state
with medium sustainability. However, the current sustain-
ability index has not exceeded its peak in 2017. The sus-
tainable development index value of the government
integrated management subsystem changes. At first, it drops
to the bottom, then increases, and after that decreases
slightly. However, in the state of sustainable development,
even the bottom can maintain a strong level of sustainable
development. The subsystem index also exceeded the key
value of 0.75 sustainable level.

4.4. Evaluation of Integrated Management of Marine
Economy. The development of China’s marine resources is
gradually booming, maintaining the momentum of rapid
progress. With the large-scale development of marine re-
sources, especially the rapid rise of secondary marine in-
dustry with high investment, high consumption, and high
emission, the marine ecological environment in coastal areas
is deteriorating. Figure 4 shows the comprehensive evalu-
ation value of the marine economic system.

As can be seen from Figure 4, in the 10 years from 2010
to 2019, the evaluation value of China’s marine economic
system has increased from 0.20 to 0.33, with an average
annual increase of 6.57 percentage points, and the system
level has upgraded from “bad” at the initial stage to “av-
erage.” Rapid growth: at the same time, the evaluation value
of the marine social subsystem increased from 0.13 to 0.47,
with an average annual growth of 26.11%. In addition, the
system level has been upgraded from “poor” to “ordinary,”
and the development momentum is good.

However, China’s marine economic subsystem and
social subsystem are developed on the basis of large-scale
utilization of marine resources and the environment at the
cost of the large consumption of nonrenewable resources.

Marine industry

Government management Social development

Technological innovation Population environment

—0— 2015 2018
—o— 2016 —e— 2019
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FIGURE 3: Sustainable development state index of each subsystem.
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FiGure 4: Comprehensive evaluation value of the marine eco-
economic system.

Although the two subsystems grow rapidly in a short period
of time, they have achieved rapid growth in the long term.
From this point of view, the potential crisis of the overall
degradation of marine ecosystem subsystems has been
recognized. The “sustainable development” of China’s ma-
rine ecosystem has declined from “good” to “normal” from
10.51% in the initial assessment, and the “sustainable de-
velopment” of China’s marine ecosystem has declined from
10.51% in the first year. However, the comprehensive



assessment value of China’s marine eco-economic system
increased from 0.35 in 2010 to 0.44 in 2019, with an average
annual increase. Although it is 2.70 percentage points, the
development speed is relatively slow.

5. Conclusion

The theme of the comprehensive management and coor-
dination mechanism of China’s marine economy mainly
includes all levels of government, scientific research insti-
tutions, marine enterprises, and ordinary citizens. The re-
lationship between the themes is the object of the adjustment
mechanism. According to the governance theory, through
the application of the cooperation network, we can form a
good interaction between the main bodies, adjust the plans
and objectives of the main bodies, and achieve the devel-
opment and management objectives of the overall adjust-
ment of the marine economy. The adjustment mechanism in
the form of a committee should be established in the or-
ganizational model, and the Marine Economic Commission
should be set up at all levels. The application rules are
formulated from the perspectives of decision-making, ne-
gotiation, profit adjustment, and dispute resolution. From
the perspective of system protection, it is suggested to es-
tablish a complete conference adjustment system, infor-
mation sharing system, and temporary meeting adjustment
system. Adjust the institution establishment system, su-
pervision and evaluation system, and so forth.

The marine economic system is a special composite
system with a specific structure and function formed by the
interaction, interweaving, and mutual penetration of the
marine ecosystem and marine social system. Its coordinated
development makes the subsystems influence each other,
which means that the functions of marine ecological
structure, marine economic structure, and marine social
structure can be integrated after feedback and cooperation.
This makes it possible to maintain an effective dynamic
balance between the fixed structure and the orderly function.

In order to manage the ocean thoroughly and effectively
and realize the economic and cultural value of the ocean,
China needs to further improve the integrated ocean
management system, refine the division of the functions of
the integrated ocean management, standardize the estab-
lishment of the marine management organs, and improve
the construction of the system of the law of the sea. In order
to establish a characteristic marine integrated management
system in line with China’s basic national situation, this
paper proposes to improve China’s comprehensive marine
management system; promote the rapid, healthy, and sus-
tainable development of marine economy; protect marine
life, resources, and sovereign rights and interests; safeguard
marine ecological culture; protect the Ming Dynasty; opti-
mize the environment; and finally build a socialist maritime
power with Chinese characteristics.
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