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Abstract. Since the 19th National Congress of the Communist Party of China,
China’s economic and social development has shifted from a stage of high-speed
growth to a stage of high-quality development. The new era requires all depart-
ments of the social economy to grasp the trend of high-quality development. As a
fundamental production department, the shipping industry also needs to be com-
prehensively deployed around “high-quality development”. In this context, with
shipping as the research object. Firstly, the research background and significance
of evaluating the high-quality development of shipping are analyzed. Through lit-
erature review and summarization of domestic and foreign research on shipping,
dimensions and indicators related to shipping are collected; Secondly, elaborate on
the basic principles and application steps of the correlation analysis method, and
use the correlation analysis method to screen evaluation indicators; Finally, the
high-quality development of shipping is divided into five aspects: infrastructure,
shipping management, green and safety, open and lead, innovative and advanced.
A 39 indicator evaluation index system for high-quality development of shipping
has been established, which is an evaluation standard that can measure and pro-
mote the main aspects and overall high-quality development of China’s shipping
industry.
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1 Introduction

Under the background that the country actively promotes the high quality development
of the whole industry, shipping as a national strategic basic industry, it is imperative
to accelerate the high quality development. However, China has not yet established a
systematic and comprehensive evaluation index system for high-quality shipping, due
to two reasons. On the one hand, China’s industry standards are not yet sound, and some
standards have a relatively long time frame for formulation, which is not suitable as a
reference for the formulation of high-quality standards; On the other hand, high-quality
evaluation standards have dynamic characteristics. With the development and changes
of the shipping industry, the concept of high-quality development in shipping will be
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further enriched, and the evaluation standards for high-quality shipping will also change
accordingly. Therefore, this article uses literature research and expert consultation meth-
ods to construct an evaluation index system for the high-quality development of shipping,
which has important theoretical significance and practical application value.

Wen [1] evaluated the modernization of inland port and shipping management by
building an evaluation index system based on DPSIR model. Deng [2] creatively estab-
lished a green shipping and economic growth indicator system, calculated the compre-
hensive development index of the two systems, and further studied the coupling coor-
dination degree and relative development degree of the comprehensive system. Qi [3]
established an evaluation index system that includes 28 indicators to measure the high-
quality development level of cities based on the new development concept. Zhou [4] built
an evaluation system for knowledge-based international shipping centers, and used the
evidential reasoning method to evaluate the development level of three knowledge-based
international shipping centers, Shanghai, London and Hong Kong. Yang [5] established
a green shipping system based on industry standards, environmental monitoring network
and scientific research, with ecological ports, channels and new ship manufacturing as
the core. Wang [6] established an evaluation index system for the core competitiveness
of large dry bulk shipping enterprises, and used the grey clustering method based on
triangular whitening weight function to evaluate the core competitiveness of large dry
bulk shipping enterprises. Liu [7] established an evaluation index system for emergency
capacity of inland waterway shipping from two aspects: basic institutional construction
and response capacity. In order to improve the accuracy of shipping corporate identity in
identifying potential crises, Cao [8] established a shipping enterprise crisis early warning
indicator system, and applied the extension matter-element comprehensive evaluation
method for evaluation. Qu [9] integrated ecological factors into the study of Yangtze
River shipping culture and constructed an evaluation index system for Yangtze River
ecological shipping culture. Zhong [10] established an ecological evaluation index sys-
tem for shipping finance to study the ecological environment of Shanghai’s shipping
finance.

By reviewing domestic and foreign references, it can be found that there are few
evaluation studies on the high-quality development of shipping in existing literature,
which cannot meet the needs of objective analysis and evaluation of the development
level of shipping in China. Therefore, the proposed study on the evaluation of high-
quality development in shipping has certain reference significance for improving and
supplementing the research on the evaluation theory of high-quality development in
shipping by constructing an evaluation index system for high-quality development in
shipping.

2 Correlation Analysis Method

Correlation analysis is a statistical method to measure the degree of correlation between
factors. In the process of system development, if the change trends of the two factors are
relatively consistent, the correlation between them is high; On the contrary, it is lower.

When there are too many evaluation indicators in an indicator system, there are
sometimes problems such as high correlation between indicators and repeated weights.
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This situation reduces the persuasiveness and credibility of the evaluation system, so it
is necessary to screen the evaluation indicators. With the help of correlation analysis,
we can screen out the evaluation indicators of information duplication. The principle of
this method is that if the correlation coefficient of two evaluation indicators is greater
than 0.900, it means that the information of these two indicators is highly repetitive, and
one indicator can be retained. This helps to avoid the impact of repeated information on
the evaluation results and improves the scientificity and rationality of the evaluation.

By using SPSS software to conduct Pearson correlation analysis, we can get the
correlation coefficient between indicators, so as to achieve correlation analysis. The
calculation formula of correlation coefficient is:
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In the formula, r is the correlation coefficient; N is the number of samples; xi is the
x value in the i-th data; yi is the y value in the i-th data.
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3 Construction of Evaluation Index System

3.1 Construction Principles of Indicator System

Whether the construction of the indicator system is reasonable or not will directly affect
the scientificity and accuracy of the evaluation results. Therefore, in order to make the
established evaluation index system of high-quality shipping development scientific and
reasonable, the selection of indicators should follow the principles of systematicness,
scientificity, representativeness, operability and data availability.

3.2 Preliminary Selection of Evaluation Indicators

According to the construction principle of the indicator system and fully considering the
characteristics of high-quality development of shipping, five first level indicators, 15s
level indicators and 44 third level indicators are preliminarily determined to form the
preliminary indicator system for evaluation of high-quality development of shipping, as
shown in Table 1.

3.3 Selection of Evaluation Indicators Based on Correlation Analysis

Collect the evaluation index data from 2015 to 2020, and use SPSS software to conduct
Pearson correlation analysis on the evaluation index data. The given critical value is
0.900. The experimental results show that the correlation coefficients of 18 pairs of
evaluation indexes are greater than the given critical value, as shown in Table 2.
Through correlation analysis, it is found that the correlation coefficients of the four
indicators, namely “the number of berths for production in national ports” and “the length

CLINT3

of ports above coastal scale”, “the number of berths in national ports of ten thousand tons

and above”, “the volume of freight transport by water”, and “the connection of water
transport with railways and highways”, are 0.953, 0.965, 0.978, and 0.994 respectively.
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The correlation coefficient is greater than the critical value of 0.900, indicating that
the information between the two evaluation indicators is highly similar, and only one
evaluation indicator can be retained. Therefore, the evaluation index of “the number of
berths for production in national ports” is deleted. Similarly, the evaluation indicators

Table 1. Preliminary evaluation index system of shipping high quality development

Target layer

One level
indicators

Second level
indicators

Third level indicators

Preliminary index
system for evaluation of
high-quality shipping
development

Infrastructure

Channel

Navigation mileage of
inland waterway

Mileage proportion of
grade channel

Port

Length of ports above
coastal scale

Number of berths of
10000 tons and above in
national ports

The ports nationwide
have berths for
production

Vessel

Number of water
transport vessels

Average ship age

Shipping
management

Transportation
services

Passenger traffic volume
of waterway
transportation

Freight volume of
waterway transportation

Connection between
water transport and
railway and highway

Development level of
shipping service
industry

Operation
management

Container throughput of
national ports

Customs clearance
efficiency

International routes

Coordination of route
development

(continued)
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Table 1. (continued)
Target layer One level Second level Third level indicators
indicators indicators

Policies and
regulations

Perfection of shipping
policy

Construction level of
water transport standard
system

Green and safety

Energy consumption
level

Fuel consumption for
waterway transportation

CO» emissions from
waterway transport

Energy saving and
emission reduction

Emission level of air
pollutants from ships

Application degree of
energy-saving and
environmental
protection equipment in
ports

Environmental
protection investment

Proportion of ecological
protection facilities in
waterway environmental
protection investment

Proportion of pollution
prevention facilities in
waterway environmental
protection investment

Investment in waterway
environmental
protection

Safety level

Maritime traffic
accidents of transport
vessels

Production safety
accidents in the field of
water transport
construction

Direct property loss

Emergency support
capability

Maritime search and
rescue operations

(continued)
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Table 1. (continued)
Target layer One level Second level Third level indicators
indicators indicators
Emergency response
capability
Open and lead Shipping economic | Total import and export

environment

of goods

Water transport
construction investment

Investment in inland
river construction

Investment in coastal
construction

International
competitiveness

Profitability of shipping
enterprises

Anti risk ability of
shipping enterprises

Business environment
construction level

International shipping
influence

Innovative and
advanced

Science and
technology

Scientific research
investment

Number of scientific
research institutions

Number of key
laboratories

Application degree of
digital, intelligent and
other emerging
technologies

Talent team

Number of personnel
engaged in scientific and
technological activities

Number of crew
members registered

Enrollment number of
navigation majors




1476

of “investment in waterway environmental protection”,
investment in coastal construction” and “number of key laboratories” are

9

struction”,
deleted.
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investment in inland river con-

Table 2. Evaluation index with correlation coefficient greater than the critical value

Evaluating indicators

Evaluating indicators

Correlation coefficient

Significant level

*The ports nationwide
have berths for
production

Length of ports above
coastal scale

0.953

0.003

Number of berths of
10000 tons and above in
national ports

0.965

0.002

Freight volume of
waterway transportation

0.978

0.001

Connection between
water transport and
railway and highway

0.994

0.000

*Investment in waterway
environmental
protection

Emission level of air
pollutants from ships

0.902

0.014

Application degree of
energy-saving and
environmental
protection equipment in
ports

0.950

0.004

Proportion of ecological
protection facilities in
waterway environmental
protection investment

0.940

0.005

*Investment in inland
river construction

Navigation mileage of
inland waterway

0.901

0.014

Connection between
water transport and
railway and highway

0.919

0.010

Perfection of shipping
policy

0.923

0.009

*Investment in coastal
construction

The ports nationwide
have berths for
production

0.928

0.008

Number of water
transport vessels

0.929

0.007

Coordination of route
development

0912

0.011

(continued)
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Table 2. (continued)

Evaluating indicators Evaluating indicators Correlation coefficient | Significant level

Water transport 0.938 0.006
construction investment

*Number of key Emission level of air 0.982 0.000
laboratories pollutants from ships

Application degree of 0.916 0.010
energy-saving and
environmental
protection equipment in
ports

Anti risk ability of 0.952 0.003
shipping enterprises

Application degree of 0.926 0.008
digital, intelligent and
other emerging
technologies

Note: * indicates the evaluation indicators to be deleted

After preliminary screening by the correlation analysis method, an evaluation index
system of high-quality shipping development covering 5 first level indicators, 15s level
indicators and 39 third level indicators is finally constructed, as shown in Table 3. Among
them, the first level indicators are Ag, g = 1,2,...5; the second level indicators are Bh,
h = 1,2,...15; and the third level indicators are Ci, i = 1,2,...39.

4 Conclusion

The evaluation index system of high-quality shipping development that this paper tries
to build includes five first level indicators, 15s level indicators and 39 third level indi-
cators, including infrastructure, shipping management, green and safety, open and lead,
innovative and advanced. With reference to the new development concept proposed by
the CPC Central Committee, the high quality evaluation of shipping is based on and
measured by the concepts of shipping science and technology innovation, internal and
external coordination of the shipping industry, green energy saving and low-carbon ship-
ping, opening and integration of the shipping market, and extensive sharing of shipping
achievements. It is an evaluation index system that can measure and promote the high
quality development of China’s shipping industry in main aspects and as a whole.
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Table 3. Evaluation index system of shipping high quality development

Target layer

One level
indicators

Second level indicators

Third level indicators

Preliminary index

system for evaluation of

high-quality shipping
development

Infrastructure
Aj

Channel B4

Navigation mileage of
inland waterway C1

Mileage proportion of
grade channel Cp

Port B,

Length of ports above
coastal scale C3

Number of berths of
10000 tons and above
in national ports Cq

Vessel B3

Number of water
transport vessels Cs

Average ship age Cg

Shipping
management Ay

Transportation services
By

Passenger traffic
volume of waterway
transportation Cy

Freight volume of
waterway
transportation Cg

Connection between
water transport and
railway and highway
Co

Development level of
shipping service
industry Cqg

Operation management
Bs

Container throughput
of national ports Cy

Customs clearance
efficiency C»

International routes
Ci3

Coordination of route

development C14
Policies and regulations | Perfection of shipping
Bg policy Cy5

(continued)
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Table 3. (continued)

Target layer

One level
indicators

Second level indicators

Third level indicators

Construction level of
water transport
standard system Cjg

Green and safety
A3

Energy consumption
level By

Fuel consumption for
waterway
transportation Cy7

CO; emissions from
waterway transport Cqg

Energy saving and
emission reduction Bg

Emission level of air
pollutants from ships
Cio

Application degree of
energy-saving and
environmental
protection equipment
in ports Coq

Environmental
protection investment
Bo

Proportion of
ecological protection
facilities in waterway
environmental
protection investment
Ca1

Proportion of pollution
prevention facilities in
waterway
environmental
protection investment

Cx

Safety level B

Maritime traffic
accidents of transport
vessels Cp3

Production safety
accidents in the field of
water transport
construction Cpy

Direct property loss
Cas

(continued)
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Table 3. (continued)

Target layer One level Second level indicators | Third level indicators
indicators
Emergency support Maritime search and
capability By rescue operations Cog
Emergency response
capability Cy7
Open and lead | Shipping economic Total import and export
Ay environment B of goods Cag
Water transport
construction

investment Cpg

International

competitiveness B3

Profitability of shipping
enterprises C3g

Anti risk ability of
shipping enterprises
Ca1

Business environment
construction level C3,

International shipping
influence C33

Innovative and
advanced As Big

Science and technology

Scientific research
investment Czy

Number of scientific
research institutions
Css

Application degree of
digital, intelligent and
other emerging
technologies C3q

Talent team By5

Number of personnel
engaged in scientific
and technological
activities C37

Number of crew
members registered
Csg

Enrollment number of
navigation majors Czg
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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