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ECA (M§&AI31<): Emission Control Area

ECOSOC (AAALS] 0]AKS]): Economic and Social Council

FAO (f2l45Fs7]71): Food and Agriculture Organization

ICT (§E5417]%): Information and Communication Technology
ILO (FA|=%7]7h): International Labour Organization

IMO (FAIHAF717Y): International Maritime Organization

IMSAS (3] 9= ZAHAIE): IMO Member State Audit Scheme

[SIC (FAHEZAMIAER): International Standard Industrial Classification of All
Economic Activities

ISM Code (FAIFATE]H2P): International Safety Management Code
KCPC (SF2Ajs 2 Au]A E5): Korean Central Product Classification
KSIC BF=H#FAMIES): Korea Standard Industry Classification

SKTC (FH=HEFYE5R): Standard Korea Trade Classification

SNA (WA AAE5E E5): System of National Accounts

SOLAS (BARFAIHEF): Safety of Life at Sea

MARPOL (3} 2. FHA&9F): International Convention for the Prevention of
Marine Pollution from ships

MASS (RF&-2-8-418}): Maritime Autonomous Surface Ships
MCP (A E-3-3AA): Maritime Connectivity Platform
MSC (BRAIRFA Y 3)): Maritime Safety Committee

NCSR (o541 - =4t 22 3]): Sub-Committee on Navigation,
Communications and Search and Rescue



UN (ZA]48D): United Nation
UNIDO (-4 70E71-0): United Nations Industrial Development Organization

USCG (u]=+3lQF3H|eh): United States Coast Guard
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EXECUTIVE SUMMARY

A Study on the Sustainable Development
of Maritime Industry based on IMO

Convention (4/5)

- A Study on the Economic Impact of Emerging
Maritime Industries (4™ Year) -

Han-Seon Park - Young-Seok Choi - Seon-I11 Hwang
Hye-Jin Lee - Bo-Ram Kim - Kyung-Mi Lee

1. Purpose

» This study aims to provide an objective classification of new
emerging maritime industries arising from digitization and
decarbonization, while exploring their economic effects based

on an input-output analysis.

» To achieve the aforementioned purpose, this study utilized the
2018 Input-Output table to investigate the economic effects of
new maritime industries including the production inducement
effect, the value-added inducement effect and the employment
inducement effect. Utilizing the results of the analysis, this study
intends to lay the foundation for assessing and supporting new

maritime industries on a regular basis.

- Since its inception, this study has continued over the last 4
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consecutive years as shown in summary table 1, and includes;
the 1st year study (conditions and prospects), the 2nd year study
(analyzing detrimental agents against the promotion and
development of new maritime industries) and the 3rd year study
(suggestions for a competitiveness analysis model for new
maritime industries as well as the formation of a mid-to-long-

term investment direction).

- This 4™ year study includes an analysis of the economic effects

of new maritime industries.

{Summary table—1) A Study on the Sustainable Development of Maritime
Industry based on IMO Convention (Purpose)

Year/

Classification Purpose of the Study

Conditions and prospects of the maritime industry (impact analysis

2017 (1% . .
017(1% yean) of environmental safety regulations)

Legal and institutional improvement measures for promoting new
maritime industries (analysis of detrimental factors of industrial

2018 (2™ year) | development — scope and classification of maritime industries in
terms of policy, human resource, technology, economy and
management)

Analyzing the competitiveness of Korea's new maritime industries
2019 (39 year) | created by IMO regulations (development of an analysis model
while extracting investment priority with case studies)

Analysis on the economic effects of new maritime industries
(concept of new maritime industries, analysis on its prospects and

2020 (4™ year) | impacts, production inducement effect, value—added inducement
effect, employment inducement effect and development
directions of new maritime industries)
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EXECUTIVE SUMMARY

2. Methodology and Feature

1) Methodology

» An input-output analysis was conducted to investigate the

economic effects of new maritime industries.

- After analyzing about 100 preceding domestic and foreign
studies in regards to analysis methods of economic effects such
as with Input-output analysis, the social accounting matrix and
computable general equilibrium (CGE), this study selected

Input-output analysis given the practical research environment.

» Specifically, based on the 2018 Input-Output table, the most

recently announced table, this study included utilization of a
demand-driven model to analyze the production inducement
effect, the value-added inducement effect, and the employment

inducement effect of new maritime industries.

- Following the increasingly growing exogenous output of new
maritime industries, this study included an analysis of the effects

of relevant industries.

- Having utilized a number of methodologies such as a review of
preceding studies, interviews with those in institutes specializing
in business analysis and corporate executive members as well
as an experts survey, this study identified industrial groups of
new maritime industries. After reclassifying an inter-industrial
relations table centering on new maritime industries, this study

applied the results to the input-output analysis.
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2) Feature

» Targeting the primary sector in the 2018 extended table of the
Input-Output table generated by the Bank of Korea, this study
included an experts’ survey to identify new maritime industries.
Based on the results of the survey, this study reclassified an
inter-industry relations table centering on new maritime industries
consisting of a 43 X 43 matrix table, analyzing the economic

effects of new maritime industries. Specific features are as follows:

- First, studies analyzing the economic effects of new maritime
industries or maritime industries are rare according to the
analysis of domestic and foreign preceding studies. In this
respect, this study bears its significance as pioneering research
by academically defining newly created industries resulting from
regulations of the International Maritime Organization (IMO) as

a new maritime industry while analyzing their economic effects.

- This study bears its significance in that it presents new maritime
industries with large-sized classification standards which have
yet been identified in neither existing statistics nor industry
relations classifications in both International Standard Industrial
Classification (ISIC) and Korea Standard Industrial Classification
(KSIC), while objectively calculating their economic status and

effects.

- Third, this study estimated the market size of new maritime
industries based on data from governmental and private sectors
in order to provide objective economic effects. At the same time,
the economic effects were estimated by utilizing each coefficient

extracted from the input-output analysis.
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3. Results

1) Summary

EXECUTIVE SUMMARY

» The analysis was carried out on the basis of the 2018 Input-

Output table (extended table), the most recently announced of

its kind, which includes: 33 sectors within the large-sized

classification, 83 divisions within the medium-sized classification,

165 groups within the small-sized classification and 381 classes.

Based on these classification standards, this study facilitated the

extraction of a number of items linked with 108 Input-Output

tables in connection with specific sectors of new maritime

industries under the KSIC.

{Summary table-2) Linkage with the Input-Output table

No.

Code

3220

5200

11202

13992

20495

26429

KSIC

Services incidental to fishing
and aquaculture

Extraction of crude petroleum
and natural gas

Production of natural mineral
waters and other bottled waters
Manufacture of nonwoven fabric
and felt

Manufacture of biofuels and
related mixture

Manufacture of other wireless
telecommunication apparatuses
Communication equipment
repair

Code

0500

0621

0920

1142

1713

3519

3519

Primary sector of
Commodities

Agriculture, forestry and fisheries
service

Crude oil

Non-alcoholic beverages and
ice

Nonwoven fabric and felt

Petrochemical intermediary goods

Other wireless telecommunication
and media apparatuses

Other wireless telecommunication
and media apparatuses

XiX



No. Code KSIC Code ~rimary sector of
Commodities
107 91239 Other water recreation service 8002  Recreation service

Repair service of electronic
8212 communication devices and

household goods

Repair of other individual and

108| 95399 household goods

» A survey was conducted to estimate the effects of industries
listed in the Korea Standards Industry Classification system as
well as the Input-Output table on new maritime industries by

utilizing the Likert scale. The results of the survey are as follows;

- Businesses relevant to ports, waterways, marine transportation,
harbors, maritime terminals, sailing and ships were found to

have significant effects as new maritime industries.

-In particular, connections with technological development
related to e-navigation, autonomous shipping, maritime safety
information and eco-friendly shipping, businesses concerning
radars, navigational wireless devices, eco-friendly engines and
telecommunication devices will play a pivotal role in future

maritime industries.

- An input-output analysis was conducted targeting the top 29
businesses considered as having a significant effect on new
maritime industries marked as having higher than average

SCores.
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EXECUTIVE SUMMARY

{(Summary table - 3) Top 29 new maritime businesses with high economic
effects

Rank New maritime business Sum total Percentage  Linkage with |-O

1 Marine cargo handling 167 100% Unloading service
9 Other marine transportation 166 99 Water transportation
service ’ assistance service
Repair service of
. o electronic
Repair of other individual and . ! .
3 household doods 166 99% communication
9 equipment and
household goods
Operation of harbor and Land transport
4 i . . 165 99% . :
marine terminal facilities ° assistance service
5 Sea Passenger water 159 959 Water transport
transport ° assistance service
6 Inland passenger and freight 157 949 Water transport
water transport ° assistance service
Maintenance and repair Other wireless
7 services of 157 94% telecommunication and
communication equipment media apparatuses
. Water t rt
8  Otherinland water transport. 154 92% ger ranspo.
assistance service
9 Coastal passenger water 153 99 Water transport
transport ’ assistance service
Environmental consulting Engi . lated
10 and related 152 91% ”g'”zeerr'\r/‘iiere ae
engineering services
Maintenance and repair . . .
1 services of 152 91% Ship repair and section
. 1
other general machinery parts
Architecture and civil
12 Cartography activities 151 90% engineering related
service
Production of natural mineral Non—alcoholic
13 waters and other bottled 151 90%

waters

beverages and ice
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Rank New maritime business Sum total Percentage

14

20

21

22
23
24

25

26

27

28

29

Other service activities
incidental to
water transportation

Building of pleasure and
sporting boats

Harbor passenger transport

Building of non-ferrous metal
ships and other ships

Data base activities and
on-line information provision
services

Universities

Non-hazardous waste
collection

Graduate schools

Employee training institutes

Building of steel ships
Building of synthetic resin
ships
Manufacture of sections for
ships
Other information technology
and computer service
activities
Extraction of crude petroleum
and natural gas
Computer system
consultancy activities
Other technical and trade
schools

150

150

149

148

143

142

141

140

139
139

139

138

137

137

136

135

90%

90%

89%

89%

86%

85%

84%

84%

83%
83%

83%

83%

82%

82%

81%

81%

Linkage with |-O

Water transport
assistance service

Other ships

Water transport
assistance service

Other ships

Information provision
service

Education service
(national and public)

Waste collection,
transport and treatment
(industry)
Education service
(national and public)

Education service
(national and public)

Steel plate ships

Other ships
Ship repair and sections

Software development
and supply

Crude petroleum and
natural gas
Software development
and supply
Education service
(industry)
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EXECUTIVE SUMMARY

- This study extracted the present status of a number of
representative companies in new maritime industries after
analyzing business and financial big data (utilizing the Data
Analysis, Retrieval and Transfer System (DART) of the Financial
Supervisory Service for listed companies, NICE Information
Service for privately held companies) in order to estimate the
reasonable and objective size of the market, as well as the sales

amounts of companies within new maritime industries.

- Due to the nature of industrial classification, a classification is
made based on similarities in industrial activities. Therefore, this
study fully acknowledges its limitations posed by the analysis
based on Input-Output tables due to such classification despite
there being a difference between businesses stipulated in the

KSIC and actual business areas of companies.

{Summary table — 4) Present status of representative companies in new
maritime industries (in the order of 2019 sales amount)

New maritime Representative Representative Representative

s industry company 1 company 2 company 3
1 Marine cargo Sun—kwan Hanjin Busan Incheon Inner—port
handling g Newport Co. QOperation Company
2 t(r)e;[::r(;:tzrtlir;en POSCO Youngchang Sunjin Jongha
P Terminal Enterprise ) gnap

service
Repair of other
3 individual and | Kyung Dong TS - -
household goods
Operation of
4 harborand marine Busan New Port
terminal facilities

Busan Port HMM PSA New
Terminal Port Terminal

Sea Passenger  Polar Energy &  Shidao International

. Pan Star line
water transport Marine Ferry
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Rank

10

1

12

13

14

15

16

XXIV

New maritime Representative Representative

industry
Inland passenger
and freight water

transport

Maintenance and
repair services of
communication
equipment
Other inland
water transport
Coastal
passenger water
transport
Environmental
consulting and
related
engineering
services
Maintenance and
repair services of
other general
machinery
Cartography
activities
Production of
natural mineral
waters and other
bottled waters
Other service
activities incidental
to water
transportation

Building of pleasure

and sporting boats

Harbor passenger
transport

company 1

Eland cruise

SK networks
service

Boryeong
Shipping

Deazer
Shipping

Hansol EME

Himsolutek

Samah Aerial
Survey

Hitejinro

Beverage

Hanyu

GHI Yachts

Seohae Marine
System

company 2

Ubins
Goryeo Tug
Seaworld Express

Ferry

Techross Water
&Energy

GE OWS Korea

Pulmuone Water

POSSM

Hyundai Yachts

Representative
company 3

Antz

TongYeong Tug

Seaspovill

Donghae
Engineering &
Consultants

WARECO

Sparkle Water

KLCSM
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Rank

17

18

19
20
21

22

23

24

25

26

27

28

29

New maritime Representative

industry
Building of
non-ferrous
metal ships
and other ships
Data base activities
and on-line
information
provision services
Universities

Non-hazardous
waste collection

Graduate schools
Employee training
institutes

Building of steel
ships

Building of synthetic
resin ships
Manufacture of
sections for ships

Other information
technology and
computer service
activities
Extraction of crude
petroleum and
natural gas
Computer system
consultancy
activities

Other technical
and trade schools

company 1

Hyundai Heavy
Industries

KTcs

Hansung
Enterprise

Multicampus

Korea Shipbuilding
& Offshore
Engineering

Kangnam
chemical

CAPE ind

PANTECH C&l

KODECO

LG CNS

Gloria
Educational
Foundation

Representative
company 2

Keumkang Heavy
Industries

NHN KCP

KC Eco Logistics

Jinsolwon

Samsung Heavy
Industries

Kunhwa

Wincom Solutions

ITCEN

Juno Academy

Representative
company 3

HLB Hyundai

Lifeboat

NICE Information
Service

Hanil Recycling

Hyundai Samho
Heavy Industries

Sejin Heavy Ind.

K-won C&C

Del International

MBC Academy

XXV



» The economic effects (production inducement effect, value-added
inducement effect, employment inducement effect and forward
and backward linkage effect) of new maritime industries were
analyzed based on the most recently announced Input-Output
table (2018).

- The production inducement coefficient of new maritime
industries was 1.6398, while the value-added inducement
coefficient was 0.7989, and the employment inducement
coefficient stood at 9.8207. Moreover, the effect ratio was 1.0215
and the sensitivity coefficient was 0.9131.

{Summary table — 5) Coefficients and economic effects of new maritime

industries
Economic effects Coefficient Economic effects
Production inducement 1.6398 60 trillion 10.6 billion KRW
Value—-added inducement 0.7989 29 trillion 236.7 billion
KRW
Employment inducement 9.8207 359,401 people

» With a continued and steady growth, the market of new
maritime industries has been estimated to grow approximately
36 trillion 596.3 billion KRW. In this case, the production
inducement effect arising from new maritime industries has
been calculated to be around 60 trillion and 10.5 billion KRW,
while the value-added inducement effect will stand around 29
trillion and 236.7 billion KRW while the employment
inducement effect has been projected as approximately 359,401

people.

XXVi
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» According to the analysis of the forward and backward linkage
effect, new maritime industries can be considered a final
demand-driven manufacturing industry with its features of

having high backward and low forward linkage effects.

» The economic effects of new maritime industries have been
analyzed to be significant since the industries take the latest
trends such as digitization and decarbonization while generating
new industries for the future. Therefore, now is the right time
to build a foundation for nurturing new maritime industries such
as autonomous shipping and eco-friendly ships while expanding
investment and improving relevant legal and institutional

systems.

2) Policy suggestions and relevant activities

- Since a new maritime industry sits on the current inter-industry
table, this study laid the foundation for estimating the industry’s
economic effects and assessing them on a regular basis to

support the industry.

{Summary table-6) Reclassified industries due to the inclusion of new
maritime industries

Area Industry name Area Industry name
Water supply, waste disposal

1 Agriculture and fisheries goods 18 . )
and recycling service
2 Mining goods 19 Construction
Wholesale, retail service and
3 Food and beverages 20 Wholesale on a fee or contract

basis
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Area Industry name Area Industry name

4 Fabric and leather products 21 Transport service
. Food and accommodation
5 Wood, paper, and printing 22 )
service
Information communication and
6 Coal and petroleum products 23 ) )
media service
7 Chemical products 24 Financial and insurance service
8 Non-metallic mineral products 25 Real estate service
. Professional, science and
9 Basic metal products 26 )
technology service
10 Processed metal products 27 Business assistance service
1 Computer, electronic and optical 73 Public administration, defense
instruments and social security
12 Electrical equipment 29 Education service
13 Machinery and equipment 30  Health and social welfare service
. Arts, sports and recreation
14 Transport equipment 31 P .
related service
15 Other manufactured products 32 Other service

Manufacture, processing and

L : . 33 Others
repair of industrial equipment

New maritime industry (goods

17 Electric power, gas and steam 34 .
and services)

Source: Prepared by the author

» Given that the number of production, value-added and employment
inducement coefficients of new maritime industries turned out
to be high, this study provided a foundation for economic
growth through industrial promotion. At the same time, this
study secured the grounds for allowing companies to obtain data
across new maritime industries as well as to conduct data-based

business analysis and investment planning.

» In particular, efforts were made to reflect the results of this study
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into the establishment of the basic plan for "The Act on Promotion
of Provision and Use of Intelligent Maritime Transport Information
Service’, which is relevant to the maritime safety information

service.

» This study has made a particular effort so that the analysis
results related to eco-friendly sectors, among the analysis results
of economic effects, were directly reflected to the legislation
of the Eco-friendly Ship Act as well as the analysis of economic

effects for the establishment of national basic plans (on a 5-year

basis).

» With the results of this study on new maritime industries,
researchers who participated in this study strived to contribute
to planning R&D in the maritime industry as well as the
development and implementation of government-led national

projects.

- B-navigation Infrastructure Building Project (2020) and follow-up
projects (2021), technological development of autonomous shipping
(R&D) (2020~2025) and eco-friendly ships

» Efforts were made so that the classification of new maritime
industries and their economic effects were reflected to 50 policy
tasks, 18 policy goals and 6 implementation strategies of the

3rd Basic Plan for the Development of Maritime Affairs and
Fisheries (2021~2030).

» This study also secured a solid foundation for broadly expanding
the support of budget and investment at the government-level

into promising maritime industries, such as eco-friendly ships
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and Al-based autonomous shipping.

In an effort to prepare the paradigm shift of the shipping and
ports industry and the future of the ship market, policy
suggestions are presented to contribute to protection of the
marine environment, regulation of greenhouse gases from ships
and standardization of new technologies such as autonomous

shipping.

- Efforts were made so that this study can be utilized in the
development and standardization of technologies in relevant
technologies with the Ministry of Oceans and Fisheries such as
supporting standardization activities for the International
Maritime Organization (IMO) and the International Organization
for Standardization (ISO) as well as undertaking relevant

agendas.

- A close consultation with the government has been proceeded
in order to establish the international standards in the
shipbuilding and shipping sectors as well as to protect and

promote the interest of the maritime industry.
Participation of domestic and foreign experts has been called
for to allow active discussions on international pending issues
and prospects of the maritime industry during the Korea
Maritime Week, which is organized under the theme of

eco-friendliness and digitization.
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EXECUTIVE SUMMARY

{Summary table — 7) Policy suggestions and policy—making activities of new
maritime activities

Policy suggestions and policy—making

o Major contents
activities

Provide grounds for estimating the

Propose a new maritime industry to be
stipulated in the Input-Output table

Establish a basic plan for the ‘Act on
Promotion of Provision and Use of

Intelligent Maritime Transport Information

Service'
Analyze the economic effects of new

maritime industries (The result of the study

were directly utilized as it is in the
establishment of a basic plan for the
Eco-friendly Ship Act)

Classification of new maritime industries

and its economic effects were utilized in
the development of national R&D for
creating new industries

economic effects of new maritime
industries and assessing and supporting
the industries

Directly utilized in the establishment of a
basic plan for the Act on Promotion of
Provision and Use of Intelligent Maritime
Transport Information Service

Utilized as an objective data for the
promotion of industries relevant to
eco-friendly ships, securing grounds for
business analysis and establishing
investment plans
Contribute to the planning and
implementation of R&Ds for autonomous
shipping Contribute to the development
of R&Ds for eco-friendly technologies in
areas such as Bio Fouling

Present potentially promising items of new
maritime industries (Utilized in the shipping
and shipbuilding industries as well as the

Secure grounds for supporting the
budget and expanding the investment at

shipping equipment industry)

Utilized in global cooperation and

international cooperation networks such as

IMO and Korea Maritime Week

the government level

Create a seminar for global technological
cooperation (ICMASS) and participate in
the development of international
projects (IMRB)

3) Expected benefits including policy contribution

» The result of this study can be utilized as objective grounds for

securing the feasibility, appropriateness and necessity for

promoting and implementing Digital New Deal and Green New
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Deal policies, represented as the Korean New Deal strategy.

» The results of the previous studies on the maritime safety
information service industry which have been carried out over
the last 4 years contribute to the legislation of the Act on
Promotion of Provision and Use of Intelligent Maritime
Transport Information Service in 2020. Moreover, the present
study contributes to the establishment of basic plans and

implementation strategies for the aforementioned law.

» In particular, the economic effects of eco-friendly ships
presented by this study were directly utilized as it is in the
establishment of basic plans for the Eco-friendly Ship Act which

was announced in December, 2020.

- The market for eco-friendly ships will be invigorated by 2030
to create added-value and employment with production
inducement effects (10 trillion 975.2 billion KRW) and
employment inducement effects (estimated to generate 40,113
people)?).

» This study was directly utilized in the establishment of the 3rd
Basic Plan for the Development of Maritime Affairs and Fisheries
(established in every decade), which intends to set up
mid-to-long term visions and goals for the maritime and

fisheries sector

- Reflected to 50 policy tasks, 18 policy goals and 6 implementation
strategies of the 3rd Basic Plan?

3) Press release from the Ministry of Oceans and Fisheries (December 23, 2020)
4) Press release from the Ministry of Oceans and Fisheries (8th of January, 2021),
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EXECUTIVE SUMMARY

» The increasingly intensifying effects resulting from temperature,

environmental changes and natural disasters will facilitate the
paradigm shirt of energy policies and strengthen eco-friendly
policies. At the same time, the development of the 4% Industrial
Revolution technologies as well as their effects on the maritime,

shipping, ports and logistics industries will be expanded.

- The shipping and shipbuilding industry will plan for expansion
through the development of core technologies for eco-friendly
ships and the establishment of a maritime demonstration center.
Moreover, the establishment of an integrated management
system for atmospheric pollutants has been scheduled as

measure to reduce pollution.

- This study will be properly utilized in technological development
and system establishment for the smartization of the shipping
and ports industry, while contributing the establishment of
policies for enhancing high added-value as well as expanding
new industries for digital-based maritime, ports and logistics

industry.

» This study also can be utilized as basic data not only for

developing policies to create and promote new industries in the
overall maritime sector but also for promoting deregulation in

relevant industries.

- Utilized in the development of a roadmap for improving the

Advancement of safety management of ships and marine transportation,
establishment of an integrated disaster management system in the maritime and
fisheries sector, building a next-generational shipping and ports system, nurturing
maritime and fisheries digital businesses and creating a new business market in the
maritime and fisheries sector

XXXIli



regulation surrounding autonomous ships

» Taking the economic effects of new maritime industries into
consideration, this study can be actively employed in establishing
relevant policy while providing industry-wide support such as
with deregulation. Through these efforts, this study can contribute
to achieving policy goals including inducing industrywide

production, enhancing added-value and expanding employment.
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At HEZA] 8K Cambridge University)ollA &35t &= Fof
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21) FEUZY EEIOHAIHC| ‘SHAF(ER) Hol.
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31) 20052 118 F=39| wEL Zof 2Joh H2H0| H7| =|0] ZHIGHAL [T K81 X} SHAI
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37) 20144 7&

38) 2014 11€
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41) IMO, Guidelines on maritime cyber risk management(IMO MSC-FAL.1/Circ.3).
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4 4% & =S 21 0.0085
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