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EXECUTIVE SUMMARY

A Study on Establishing a Korea's
Vision for New Global Maritime Power
Toward 2050

Min-Su Kim - Se-Won Kim - Ju-Hyeoun Kim - Su-Jin Park -
Soo-Yong Shin - Dong-Lim Lee - Hyongmo Jeon - Hyun-Wook Cheng -
Gun-Woo Choi - Soon Choi * Kijoo Kim * Tae-Man Kim - Hyeon-Ju Kim

1. Purpose

= This research examined the potential and viable solutions
that the ocean and fisheries sector possess concerning the
impact of its internal and external environments, imminent
current issues and anticipated future challenges in the era
of climate crisis and the great transformation. Subsequently,
this study derived a number of implementable tasks for
establishing a new maritime power as well as tasks to be
pursued with an eye toward 2050. Through this effort, this
study ultimately aims to offer a vision for constructing a new
maritime power and realizing the dreams of the people via

the ocean.

xvii



Looking beyond 2046, the 50" anniversary of the establishment
of the Ministry of Oceans and Fisheries (hereinafter called
“MOF’), this study intends to put forward the fundamental
direction of Korea's ocean and fisheries policy and the national
management philosophy, leading up to 2050. Furthermore, this
study aims to establish a vision for the ocean and fisheries sector

to spearhead the next 100 years for the new Republic of Korea.

2. Methodology and Features

1) Methodology

xviii

This study utilized methods including a literature review,
surveys, workshops by sector, consultations with experts,
forming a task force with the MOF, and conducting a STEEP
and SWOT analysis.

This study includes works by forming a joint taskforce
between the MOF and KMI. KMI researchers took charge of
forming working groups by sector necessary for the research,
leveraging expertise through consultations, workshops, and
more, authoring research papers, and assisting in the
creation of the MOF's vision plan (draft). The MOF has
established a collaborative system with each bureau and
division centered on the marine policy division under the

Marine Policy Bureau.



EXECUTIVE SUMMARY

{(Summary table) MOF-KMI TF

Overall charge

(MOF)
MOF Administrator KMI
TF (MOF=KMI) Researchers
|

Overall charge of

working groups
(MOF-KMI-Experts

in industry,
university and

research institutes)

WG 1 WG 2 WG 3 WG 4 WG 5
(Goal 1) (Goal 2) (Goal 3) (Goal 4) (Goal b)
MOF, KMI, MOF, KMI, MOF, KMI, MOF, KMI, MOF, KMI,
Experts in Experts in Experts in Experts in Experts in
industry, industry, industry, industry, industry,
university university university university university
and research| |and research| |andresearch| |andresearch| |and research
institutes institutes institutes institutes institutes

2) Features

= This study differentiates itself from other studies by

establishing a future vision with 2050 as the cornerstone; it

adopts a methodological approach by creating a task force

with the MOF and conducting surveys; it methodically

proposes 10 frontier tasks, short-term, mid, and long-term

tasks along with implementation measures;

regarding

performance utilization, it includes content that can be

utilized to declare the vision on Ocean Day in the short term,
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while serving as a tool for mid-to-long-term oceanic and
fishery policy through collaborative efforts with the
responsible Ministry; it endeavors to conceptualize a new
maritime power, an initiative undertaken by the Korean

government.

3. Result

1) Summary

= A STEEP analysis proposed the future of oceans and fisheries
in 2050 under the four keywords of climate, people, space,
and technology.

{Summary table) Outlook of ocean and fisheries by 4 keywords

Area Crisis Opportunity
* Increase of superstorm * Invigoration of new ocean
intensity, ocean climate industry for responding to
disasters and climate refugees | looming crisis and chance for the
* Forthe 20 years since 2000, industry to takeoff
climate disasters have displaced 4 | * Opportunities to revitalize new
billion people and caused $2.97 industries in ocean and fisheries,
trillion in damages such as smart aquaculture and
* Rising water temperatures and blue food tech, desalination
Climate the resulting threats to the projects, coastal disaster

marine ecosystems and prevention, safety technology,
carbon-free ships, and

flsherle§ resources . eco—friendly fishing gear

* Increasing threats to basic development
human survival, such as food |« Expansion and reinforcement of
crisis, water shortages and Korea's global leadership and
infectious diseases national influence

* Rise of sea level and o * Expansion of ODA projects such as
endangerment of South Pacific support for South Pacific island

XX



Area

Space

People

Crisis

island nations

* By 2050, the ratio of fish to
plastic waste in the ocean will
reach 1:1

* Heightened international
standards such as emissions
regulation and consequent
increase in conversion costs

Strengtheninginternational

regime related to ocean

environment and sustainability

* Reinforcement of IPEF, UN SDG
14, UN BBNJ treaty, and
international treaty on plastic
pollution

Rising possibility of a new cold

war between US, Japan vs.

Russia, China

* Intensified conflicts between the
US and China, Russia's relations
with the West are expected to
deteriorate due to the situation in
Ukraine

* Possible decline in sovereign credit
rating due to unstable international
politics surrounding the Korean
Peninsula

Increased uncertainty in the

global collaboration system and

supply chain, expansion of

reshoring

* Threats to the global collaboration
system, growth in long-distance
shipping cargo volume expected to
weaken

* Low fertility rate and aging
populations posing serious
economic and social challenges

EXECUTIVE SUMMARY

Opportunity
countries and strengthening of
global leadership
* National status when Korea takes a
leading role in responding to
various international
environmental regulations
Expected to increase
investment in and revitalize the
marine energy and offshore
wind power sector

* Opportunities to expand
economic and political influence
in the international community
by taking a technological
leadership related to various
regulations
Opportunities for further
development in marine space
utilization and related
technologies, including
offshore, undersea, and deep
sea
* Opportunities to expand Korean
oceans, including new deep water
resource exploration, underwater
data centers, and carbon capture.
Strengthened cooperation and
ties with countries in the Middle
East, Mediterranean, Africa,
Southeast Asia, and the Polar
Regions as ODA grows
*In 2050, the rise of emerging
powers such as Saudi Arabia,
Pakistan, Egypt, and Indonesia is
expected
Diversification of shipping,
including new routes,
globalization, and breaking away
from dependence on major
powers

* Expected to invigorate marine
leisure and tourism due to the
rise of the proportion of single

xXxi



Area Crisis Opportunity

* World's lowest fertility rate (0.78) | and couple households and per
at the country level in 2022 Capita disposab|e income

* Working-age population of 37.38 | * Single households: 31.2% in 2020,
million (72%) in 2022 will decrease | 39 6% in 2050, Couple
by 13.19 million to 24.19 million households: 16.8% in 2020 —
(562%) in 2050 (total population 23.3% in 2050
decreases by 4.48 million)

* Prospect of rapid decline in

Change in consumption toward
; e e value— and health-oriented,
population of fishing villages and

islands, risk of turning manned Increase ”_] seafood
islands into unmanned islands consumption ‘ .
In 2050, world population * Share of seafood in total protein
i -+ 70, )
reaching 10 billion, serious food | Intake: 7% (2020) — 9% (2050)
and resource crisis * Increase in online trading of
seafood products, increase in

* Exacerbating social imbalance value consumption (eco—friendly),
due to widening income gaps and expansion of blue food
and accelerating urbanization technology
* Share of top 1%: 13% in 2016, 24% | * Responding to productivity
in 2050, urban population ratio declines, accelerating digital
exceeding 67%, etc. transformation in the ocean and

fisheries sector

Expansion of multicultural
society including migrant
workers and international

marriages
* Intensified social conflict due to | * Development in science and
technology and information technology allows people to
asymmetry spare more time and space
* Inequality and discrimination * By 2050, most of production will be
across all sectors such as automated and intelligent

economy, health, culture and
leisure as the benefits of advanced
technology and information are
monopolized by some nations and
Technology classes of people
Technological advancements
reduce jobs not only in the
manual labor sector but also

Technology will help respond
the era of shrinking population
and super aging society.

* Replacing the decrease in
productivity due to the decline in
the working—age population with
automation and intelligence

* Increase of the elderly's activities

information sector through autonomous driving

* Rapid improvement in data technology, sharing technology,
processing capability with the robot technology, biotechnology,
development of Al, big data, etc.

robots, and quantum computers |« Expansion of the national
* The rise of transcendent Al
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Area Crisis Opportunity

pushes technological territory and strengthening

development beyond human connectivity thanks to

understanding and control high—speed transportation and

* Al will reach a technological virtualization technology
singularity around 2050, when it * Reduction of regional gaps by
surpasses human collective traveling across the country in less
intelligence than an hour and making

* Advances in genetic Metaverses commonplace

manipulation and biotechnology | ® Securing sustainability through
lead to a variety of social issues. | the development of Blue Food,
bio, and renewable energy

= A SWOT analysis examined conditions for oceans and
fisheries in Korea. This analysis resulted in the following four
strategies to build a new maritime power in 2050 and
implement specific tasks; leading the global ocean economy
through super-gap technology (SO strategy); changing and
promoting the public awareness of oceans and fisheries as
a future promising industry (WO strategy); responding to the
global economy and climate crisis based on technology (ST
strategy); and strengthening the resilience and self-
sustainability of oceans and fisheries through support and

promotion (WT strategy).
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{Summary picture) SWOT analysis and strategies of Korea

Opportunities (0)

« Geopolitical location favorable to shipping
and ports

« Increasing global attention to
sustainability, expansion of opportunities
for new technology and industries
(shipbuilding, fisheries etc.)

« Rapid development of digital technology
such as Al, Big data

« Possessing advanced ICT skills and
development workforce

« Expansion of national policy for
responding undeveloped spaces such as
polar regions and deep seas

« Increasing public awareness of well being
and value consumption

« Accelerated blocking by region, increasing
uncertainty of international supply chain

« Disruption of the balance of international
dynamics and prospects of a multipolar
society

« Increasingly strengthening international
norms through environmental and trade
regulations

« Increase of a variety of environmental and
ecological threats due to climate change

« Age of 10 biillion population, depletion of
resources and advent of food crisis

« Reduction of existing jobs due to artificial
intelligence and automation

« Expansion of human security threats such
as cyber terrorism and infectious diseases

XXiv

« High level of policy implementation based
on integrated administration in oceans
and fisheries

« Continued investment in science and
technology of ocean and fisheries

« High quality talents and research base
(university, research institutes)

« World leading technology in ports,
shipbuilding, shipping infrastructure
technology

« High connectivity and accessibility
between ports, cities and industries

« Diverse fisheries and landscape
resources, by sea area and region

« Public familiarity and accessibility to
ocean and fisheries

Global Ocean Economy through

Super-gap Technology

« Strengthening and leading the application
of super—gap technology in the shipping
and ports sector such as next generation
ships (autonomous navigation, eco~
friendly) and next generation smart ports
(smart, hydrogen, logistics hub/
e-commerce etc.)

« Business growth Talent development
(securing) based on the ocean and
fisheries industry city

« Creation of a virtuous cycle — Enhancing
the competitiveness of a marine city

Technology based Response against

Global Economic Crisis and Climate
Risk

« Leading global agendas and technology
through technology based preemptive
response against climate risks and
disasters

* Responding to supply chain uncertainty,
reorganizing the global logistics system
from quantity oriented to value-oriented

« Management and technological response
to environmental and ecological risks

« Development and preoccupation of
technology for seafood-based Blue Food

« Lack of pan governmental control tower
in the ocean sector

« The share of policy and R&D highly
concentrated to the public sector

« The industrys small size,
underdevelopment, small market and low
competitiveness

« Resistance to innovative technology and
weak development system for start ups

+ Low public awareness of ocean compared
to actual marine potentials (difficult to
secure investment, start business and
attract talents)

« Poor residential conditions in fishing
communities and islands, poor
accessibility and shrinking population

Changing Public Awareness of the

Ocean and Fisheries Industry as a

Future Industry

« Efforts to redefine the scope and value of
the ocean as a future industry and raise
public awareness

« Strengthening user /company centered
R&D and creating private sector led
partnerships between the industry,
universities and research institutes for
the establishment/growth/prosperity of
companies

« Improving residential conditions of fishing
villages and islands based on advanced
technologies such as unmanned ships,
tele medicine and medical systems, and
building livable oceans

Reinforcing Resilience and Self-

sustainability through Support and

Nurturing

« Securing productivity in oceans fisheries
and fishing villages based on automation
and intelligence-based technology
in preparation for population decline
(matching population decline=job decline)

« Preparing safe residential conditions by
strengthening public R&D in preparation
for natural disasters in coastal, island, and
port areas
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= According to a survey on Korea's maritime power, the
importance of all components consisting of maritime power

is expected to increase compared to the current level.

- Concerning the significance of each component of maritime
power, science and technology have been ranked highest. The
current order of importance, ‘economic industry ) military
security ) science and technology’, has transitioned to ‘science
and technology » economic industry ) military security’. This
highlights the fact that science and technology will emerge as
an increasingly crucial component of maritime power due to
the growing demand for maritime resource development and an

increase in unmanned maritime activities.

- Moreover, in comparison to the current state, the significance
of regulations is projected to grow substantially, together with
the importance of science and technology. This underscores the
escalating need for new ocean-related regulations that the
international community must address, not just because of
territorial and jurisdictional disputes among states, but also due
to the expansion of the ocean industry, technological
advancements, and climate change. It also represents the
increasing necessity for international cooperation to collectively
tackle global challenges such as environmental pollution and
climate change. Consequently, the demand for the formulation

of new regulations is anticipated to rise.

= In this context, this study explained the concept of ‘new

maritime power with the following three keywords
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compared to the existing concept of ‘maritime power’:
Transition, Extension of the concept of maritime power and

Expansion of the space that maritime power projects.

{Summary picture) Concept map of a new maritime power

Extension of the concept of maritime power
(Extension)

Hard Sea Power
(Naval power, economic Smart Sea Power
power, shipping etc.) (Strategies,
cooperation,
+ » diplomatic power
Soft Sea Power for maximizing and
(Regulations, science and utilizing hard/soft sea
technology, culture, power)
leadership etc.)

Expansion of the space that maritime power
projects (Extension)

Maritime

Power Centeri Sea areas beyond
ntering on waters ) e
under national » national jurisdiction

jurisdiction

(territorial seas, EEZ)

(high seas, sea beds)
Polar regions and
undersea spaces

Periodic transition (Transition)

+ Changes in international affairs
(War in Ukraine, conflicts between the US and China,
New cold war)

« Transnational threats (climate crisis, COVID 19)

+ Economic security (Supply chain reshaping)

« Importance of global regulations (polar regions, BBNJ)

= In a survey conducted among the MZ generation, those in
their teens and twenties, to derive a vision for the future

of a new maritime power by 2050, it was discovered that
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these future generations regard ‘marine environment and
ecosystem conservation (climate environment) as the most

critical facet of the ocean's future in 2050.

This study explained the concept of ‘new maritime power with
the following three keywords compared to the existing concept
of ‘maritime power: Transition, Extension of the concept of
maritime power and Expansion of the space that maritime

power projects.

According to a survey on Korea's maritime power, the
importance of all components consisting of maritime power is

expected to increase compared to the current level.

The future vision for a new maritime power in 2050 was

presented.

Through researcher brainstorming, expert consultations, MOF
Task Force sessions, workshops, and surveys, this study
identified eight goals, 29 implementation tasks, and detailed
action plans for each task within four key areas: climate, space,

people, and technology.
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{Summary picture) System diagram of 2050 New Maritime Power Future Vision

/2 \

cean for the People, Our Ocean Leading the World
- 2050 Ocean For You —

Technology

Korea will become a

stronger nation with

maritime super-gap
technology

Sustainable Oceans People will be

Korea grows N
make the Earth through the ocean happy with the

Clean ocean

Goal 1 Achieve GHG negative based on Blue Carbon

Climate

Goal 2 Realize the conversio n of eco—friendly energy in the ocean
Go beyond cg rbon neutral to Goal 3 Achieve the conversion of carbon-free vessels for national fleets
carbon negative Goal 4 Build the world stop three hydrogen ports
Goal 5 Achieve zero carbon emissions in fisheries
a Goal 1 Realize nature—based solutions for marine ecosystems
Ach Ie.ve healt hy oceans.,. Goal 2 Respond to climate crisis and secure implementation capability
sustainable climate resilience Goal 3 Achieve zero waste in the Korean Peninsula's maritime jurisdiction

Realize the ocean free from the Goal 1 Use the Northern Sea Route sustainably
Goal 2 Become global Top 3 logistics powerhouse

Space

People

L4

limits of time and space Goal 3 Marine space where virtual and reality are connected
e 3 Goal 1 Creative expansion of maritime territory
Expand maritime territory Goal 2 Risk~free marine activity spaces
th rough securing connectivity Goal 3 Develop a marine tourism belt connecting the inland and the ocean

Goal 4 Secure a comfortable marine space for relaxation

Goal 1 Continue to build the awareness of marine culture and expand the base

An ocean that nurtures people Goal 2 Digital transformation and expand the supply of ocean and fisheries jobs
n ! Goal 3 Nurture high-quality talents in a digital-based new ocean and fisheries industry
el d protects (eeplE Goal 4 Achieve zero safety accidents in the ocean and fisheries sector
. . Goal 1 Enhance marine welfare though marine healing and recreation
Deliver happlness and value Goal 2 Promote the health of marine workers and marine citizens
through the ocean Goal 3 Create a sea town where people want to live

Goal 4 Build a global ocean village where people live well together

BIuetechnomy realized with Goal 1 Realize a leading country in smart maritime mobility
super—-gap technology Goal 2 Forster 50 unicorn companies in the new ocean industry
3 Goal 1 Secure a stable food supply with Blue Food technology
Unlock the future with ocean Goal 2 Secure global fisheries bio-resources
tech nology Goal 3 Advance smart technology to respond to global crisis
Goal 4 i R&D and expand i { i

= Considering the ‘4Cs’ - Connection, Collaboration,

Comprehensiveness, and Continuity - this study identified 10

frontier tasks to realize the future vision of the ocean sector
in 2050.
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{(Summary table) 10 Frontier tasks and connectivity by 4 sectors

1%t Place in 2™ Place in

Frontier Task related sectors | related sectors

A smart way to expand the territory of
Korea by 4.4 times Space Technology
‘Creative Use of Ocean Space’

An ‘All-In-One’ space where everything
can be done People Space
‘A Sea Town Where People Want to Live’

The age of the one—-man-one-ocean,
where people have their own ocean Technology Space
‘Digital Ocean Map’

Islands, coasts, and ocean hyper—connectivity
opened with eco—friendly technology Technology Climate
‘Smart Ocean Mobility’

A Leading nation driving the future
international maritime order Space People
‘Global Smart Maritime Power’

Healthy and sustainable future food Technolo People
‘Blue Bio & Food 9y P

Future super—gap technology that connects
the ocean, space, and polar regions Technology Space
‘Super—gap K-POS’
Future Blue Economy realized with

ocean science and technology Technology Climate
‘Bluetechnomy’

A leading nation in responding to climate
change beyond carbon neutrality Climate Space
‘Carbon Negative’

A tight safety net, a hawk’s eye watching
over the ocean Space People
‘Ocean Digital Dom’
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{Summary picture) 10 Frontier tasks and connectivity with 4 sectors

Creative Use of Ocean Space

Digital Ocean Map

Smart Ocean Mobility

Global Smart Maritime Power

Super-gap K-POS

Bluetechnomy

Carbon Negative

|
|
|
|
|
Blue Bio & Food |
|
|
|
|

Ocean Digital Dom

= This study also presented the ‘2050 Future Image’, an
infographic and summary of key contents to show the public
about what the world, along with the ocean and fisheries
sector, will look like if the tasks set out in the New Ocean

Power Future Vision are accomplished.

2) Policy suggestions and policy-making activities

= Establishment of a pan-governmental organization to

implement ocean policies

- This study proposed the establishment of the ‘National Oceanic
Atmospheric Administration’ through the expansion of the

functions of the Korea Hydrographic and Oceanographic
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Agency and the foundation of the Office of Ocean Environment
and Climate Policy'. Furthermore, it suggested the establishment
of a pan-governmental committee or organization to promote

national ocean policies in a comprehensive manner.

Establishment of a ‘National Ocean Strategy based on the

2050 Vision for a New Maritime Power

Together with the establishment of a pan-governmental
organization to promote ocean policies, a ‘National Ocean
Strategy’ needs to be established by each relevant government
department under the theme of national ocean policy of

becoming a ‘new maritime power .

‘Improvement of legal systems in the ocean sector’ to carry

out the 2050 future vision of ocean and fisheries

In addition to improving the legal system for the adoption and
implementation of international maritime regulations in Korea,
this study suggested the formulation of the ‘Act on the
Establishment and Operation of the National Ocean
Commission’ and the Basic Plan for the Promotion of Ocean
Energy Development’, which are necessary for the construction

and implementation of new maritime power.

Development and Operation of the ‘K-Ocean Power index’

to serve as an international benchmark

This study proposed the designation of a dedicated agency to
develop and operate an index to assess the maritime power of

countries around the world and to serve as a basis for
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establishing policies to ensure that Korea continues to maintain

its status as a new maritime power.

Continued securing of R&D’ budget to support the

development of future super-gap ocean technology

This study proposed that procurement of an R&D budget is vital
for the development and acquisition of super-gap technology.
Furthermore, the nurturing of global unicorn companies is
required, complemented by an array of supports for firms to
penetrate the global market and secure marketplaces, transform
the ocean and fisheries industry into a new sector, and cultivate
companies based on the circular economy of oceans and

fisheries.

Creation of an ecosystem to foster highly-skilled talents in

ocean and fisheries and connect them with jobs

By strengthening the functions of the Korea Institute of Maritime
and Fisheries Technology, the institute should be expanded and
reorganized to become an organization capable of nurturing
future high-quality professionals within the ocean and fisheries

sector.
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{Summary picture) Fostering talents and building a job-linked
ecosystem in ocean and fisheries

Ministry of the Oceans and
Fisheries
(Government organization)

Oceans and Fisheries
HRD Institute /

Sgemai!lzedl Expansion and \ Korea Institute of
inst':ut:i)c:slﬁnicean reorganization of the Ocean Science &
and fisherios & <« Korea Institute of > @ Technology /
(high school Maritime and Fisheries | Korea Maritime
uniI\?ersSitc Z?C‘) Technology i Institute
¥ ete. y (public & research
/ institutes)
Korea Institute of =" Ocean and fisheries
Science & Technology companies
romotion onnecting jobs
P ti (C ing jobs)

(Connecting R&D)

Source: Prepared by the authors

= (Policymaking activities) 1) From inception, this study was
designed with policymaking at its core, initiating a task force
in collaboration with the Ministry of Oceans and Fisheries,
and hosting policy consultation meetings and workshops. 2)
Additionally, the 'New Maritime Power Support Directorate’,
composed of the researchers involved in this study, was
established within KMI. During the study, the researchers
engaged in a series of support activities such as partnering
with the MOF, formulating policies based on the research
findings, and assisting in the government's strategy for
constructing a new maritime power based on the research

results.
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{Summary table) Major activities for deriving visions (2022.11~2023.4)

Date
2022.11.23

2022.12.14

2023.1.4

2023.1.18

2023.1.19~
2.3

2023.2.6

2023.2.1

2023.2.3

2023.2.8

XXXiV

Participants

KMl internal
researchers

KMl internal
researchers

KMl internal
researchers

KM-STEPI
methodology
meeting

Meeting for deriving
visions in the
fisheries sector
(Fisheries TF)

Meeting for deriving
visions in the
fisheries sector
(Fisheries TF)

Meeting for deriving
visions in the
shipping sector
(Shipping TF)

Meeting for deriving
visions in the
shipping sector
(Shipping TF)

Meeting for deriving
visions in the
shipping sector
(Shipping TF)

Content of discussion

* Develop a system for establishing future
visions of a new maritime power

* Discover keywords for the future of 2050
oceans and fisheries

* Derive STEEP for 2050 oceans and fisheries
by sector

* Confirm the organization and operation (draft)
of working groups for the future vision of new
maritime power

* Case study and consult on other sectors for
STEEP, SWOT analyses in the ocean and
fisheries sector

* |dentify challenges and action plans that
need to be derived for the future of the
fisheries sector using keywords such as
climate, space, people and technology

* Consult on trends in Korea's fisheries
industry and goals for preparing for the future
in 2050

* Brainstorming meeting to create visions for
new maritime power in 2050

* Review future visions and implementation
plans for the fisheries sector

* Meaning of new maritime power and the
significance of 2050

* Recent trends and issues in the shipping
sector

* Brainstorming meeting on the future of
shipping in 2050

* Explain the meaning of the 2050 new
maritime power

* Pending issues and major challenges in the
shipping sector

* Future trends in the shipping sector

* Implementation plans for the future vision in
shipping

* Classification of
climate/space/people/technology



Date

2023.1.31

2023.2.8

2023.2.9

2023.1.27

2023.1.30

2023.2.13

2023.1.16

2023.1.27

2023.2.28

2023.3.20

Participants

Meeting for deriving
visions in the marine
sector
(Marine TF)

Meeting for deriving
visions in the marine
sector
(Marine TF)

Meeting for deriving
visions in the marine
sector
(Marine TF)

Meeting for deriving
visions in the port
sector
(Port TF)

Meeting for deriving
visions in the port
sector
(Port TF)

Meeting for deriving
visions in the port
sector
(Port TF)

Meeting for deriving
visions in the logistics
sector
(Logistics TF)

Meeting for deriving
visions in the logistics
sector
(Logistics TF)
KMI-MOF TF
Meeting

KMI-MOF TF
Meeting

EXECUTIVE SUMMARY

Content of discussion

* Meaning of new maritime power and the
significance of 2050

* Trends and implementation tasks in the
marine sector

* Meaning and the future vision of new
maritime power

* Recent trends and issues in the marine
sector

* Goals and implementation tasks

* Meaning and the future vision of new
maritime power

* Recent trends and issues in the marine
sector

* Goals and implementation tasks

* Recent trends and issues in the port sector
* Aspects of change in the future port industry

* Introduce tasks and the importance of 2050
visions of new maritime power

* Recent trends and outlook of the port
industry

* Cases of how the world's major ports are
preparing for the future

* Prospects of changes in climate, space,
technology, and people perspectives in ports

* Meaning of new maritime power and the
significance of 2050

* Recent trends and issues in the logistics
sector

* Pending issues and major challenges in the
logistics sector
* Future trends in the logistics sector

* Discuss the direction and progress of setting
visions for the new maritime power in 2050

* Review the implementation plan for the
future vision of new maritime power in 2050
and the results of identifying frontier tasks
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Date Participants

KMI-MOF TF
Meeting presided
2023.3.24. | over by the Deputy
Minister of Oceans

and Fisheries

KMI-MOF-Experts

2023.4.13 : .
consultation meeting

Integrated workshop
2023.4.19 for
KMI-MOF-Experts

Content of discussion

* Collect the opinions of experts and
working-level staff

* Review the future visions, implementation
tasks and action plans for new maritime
power in 2050 (overall, by sector)

* Review the frontier tasks for the future vision
of the 2050 new maritime power

* Derive the vision and future of 2050 oceans
and fisheries

* Summarize visions and terms for future
images and identify additional keywords

* Collect the opinions of experts

* Confirm future visions, implementation tasks
and action plans

* Integrate and add specific frontier tasks

* Derive the final version of future visions

3) Expected benefits including policy contribution

= Building on the 2050 New Maritime Power Future Vision',

the Ministry of Oceans and Fisheries derived a five-year plan,

scheduled to be enacted over the upcoming five years, and

promoted the declaration of the future vision to the public

at an appropriate time.

- The collaboration with the Ministry of Oceans and Fisheries

continues to be carried out to integrate policies into detailed

proposals, such as improving the legal system and establishing

a national ocean strategy to fulfill the future vision of a new

maritime power by 2050.
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26) R2|Lt2t SHUMERA AMH|A 7kX[= 2018E 7|E02 SZAH|A I7H(AZ, SHUALE, SHANLHX)), &=
HAHIA 20(71& 2H, 2% M5}, 2EPAH|A 17H(0{7} 22, KIKAHIA 17H(UXMAN S & 77H
O| SHYMENAIMHIAS OIHX] 7HX[EIt O = IS AN0|H, XXM A= SEA 1L THE20] K|
QISHULCE. ZCHA(2021), p. 119, pp. 124-126.

27) ighai=2 MaE2|T(2019.1.28.)(AA: 2023.5.19.)

28) aiYAEE 20193 720 SHASHE| 72 A E(2019-2028) 2 &t 0|2, FAZSA|, 47|
=, QBB MFSEXR|E, 2o, SUEGA|, MetdE, M8 siystaAgs o8
SIACE o YAt SHUB IS SR HHAIAR SHO|X|(FAY: 2023.5.19.) &E
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=
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U0 &2 2719] AAHEE &35t t A= GDPY d= A&
o A7t %S Bl A== HFSBAHGMP, Gross Marine Product)
9] FE= ZT FAFA L HHE= 2.588E AA GDP 1091d ol
2ot = & ol

3HH OECD+ "The Ocean Economy in 20309014 s 28221
BA 71925 FHE7I7FA(GVA, Gross Value-Added)9] 7idoz =74
oM 20109 71& HASE/PIAE 1.5% DR 2030E0)= = Hj
A 3z g ol T7FE ALE AYP=d], ol= 20304 AlA FF7L
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Poit actvities

Statiink S hitp:/dxdoiorg 101787 /888033334632

Xt=: OECD(2016), p. 205.

ESF 203009 SiFrAL HoFe] A AR = AYFAF =5AY]
& ZHHKFull Time Equivalent)sl= -5 4,0008t 7H= 4=, ol= A|
Al A9 1%E ZFAok= A0 =R mpetdn), Eo] tiiE29] UAE= of
20]Y926%) T HFTBQ21%)0IA F BlFZ AAots AR AAFHt

3) X x|

viehe] Aeeka] 7iRls AT &89 A @A sistohd, AAA 7t
A& AZte] BIE o] 5 e AHFHY Aoltt. ofdf| vl 534
7l v AGAQd SHe] sttt 1 olfe A A SA S S
8 =2d o2 2AIS siEsh] A3t miE ol 2 4 7] mieelH.
AT &2 AAL F 19 5ATkm' 2 A A7 30%S Aot e,
U] 70%= Hictoltt. § 045 E7F viohE & E83dntd i) 33t
o] 3ol 2 4 3tk fFFN WFEE A, ST, A, W= 7
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o, 1502 A A7 40%7F AFSIE A, 309 ool Azt
oigoke 48 s 73 d A oﬂOkfﬂH Y, EAE 5

Wy B9 B, A0, ShAsolmetel, A AEE 8A 5
% 300 B8, APFEA, CO, AAAY) HAFT 2§ Fo2

7+9] A% =7F S} IdHolghe SHAA
S Ak 199449 FOF | o] F A
A3} el G A= (EEZ) T &5l gt
A =ik U JA| FE WA
o} A BRSHA =t HBY LA
3% SAEG 4§ Wie A4S S Baotal ok dh 19

© 82 WAL 26km’ Hol| E|A] YA|qt,
00HH, 745t 9,790km’ ] o] &t} 84| HZ]

;g'

R ARl oF 25t 8.8
o2t A 2279001, EEZ WA 0L AlA 389olck3D E3] Hjeld
ARG Bt B0l RS 5 AAGAY VA, AL, BE
W Hel2 BH0R Sh Fu4 WY, ohe-ohR U HES o83 ol
A AL 2L 50 AAF AL GAS % 1 we B0 B
AR 784 WIS /AA Hek3D ol fASPHHE URE A
712 AerEe Feel /1% F Sl FE 3 Y 4908 o
g % oA =it

31) Wikipedia(AA4e: 2023.5.4.)
32) RSt KE6E
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Hefolis 714 WHOE I8 HhrkE BFsH o) gk, AFE s
A EHe A B2 4 Uk 7RsAel A AR cE. of
A9 S B2 AL B 2d @A 5 9 Aolch DNV ZiAe
wh2m 205040] Hu ofuixet A2 A4S I3t Qe Sold e
32bo] oF 368t 8,000km’ 7 B A0 sk k. ol 201849 7%
43kent 9 OF oFF B} ol £H0|tk3) AP oz Hul, FF, Ho}
mel} Aol A BT 308 o]4ge] kgt a7t %S RoE Y
Hek. Alg] Bopaat SEES U T 227 A &S Ao A
W 194 SEY Sat G £8 5 e Ao s0ue 2
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33) DNV(2021), p. 19.
34) 219| At=, p. 20.
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BN = 5ajul(algaculture) I 4§ U 2t&(Offshore Oil and Gas)
aF4l(aquaculture) BB (Offshore Wind)

At2: DNV(2021), p. 20.

FF 7le TAH "eol 712 S90A By A} s sk
o] &3t thATt SY7IAL} A9 o] a3 L= w=2 Siet
0 27H 4.5km A2l AA 7L sATeAF7|A|Q] opFFotE] gL
(Aquarius) & A48 B 2FAL, FE2 AAF o=z ofix|e}t A= it
o] 7FsskL 5,000%8°] AFE = e ‘ALuelE S 203090 &
& Ao|rt.30

35) St tst & E2l51(2023), p. 38.
36) /2| A2, p. 38.
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2) 24 Zn

(1) At&l(Social)

EE
Z71et0] 205040l 979 Woll e Hojeka W
o} ol A|jo}, mj7] A%t &

o
Ae A9 AP 9 FF FREE o]t JAF FVIE A &

g, 2uehs AlACNA 7R B2 24MES 715 Foltt. 20004
0] vt E4he2 F4517| RolA7] A&k, 20229l AlA
Fx& 27 Y9 E48o] 0.799H(0.78)F 7155tATt3?) =7 A
2 A A Ao A1) & #st gl A, olEdt A= A&E AL
A=, a2 s Leue} A= 20204 5,1487F HolA 20509
£ 47368 o2 oF 4487t o] TrAT Ao|tt. o 47t AL o)y
g QAT FAT 1Rskeet dHEe] AAAF A-H15~6441)7F 2020
W 3,7389F H(QITE iH] 72.1%)°14 20509 2,419%F (A tiH] 51.5%)
o2 1,319% o] TaT AoE AYEY, o= QAFtAs} v W= A
9] Al el Dot eAteltt. &3] TAE SHANA AE(-39.5%), 47
(-22.2%) 5 SEHEET 24KH-50.6%), F4K-48.7%), Ad(-45/7%), A
H(-43.6%) & A/MA G4 FAago] H & AoE ddHTh

O

37) HIY2|HIC)(2023.2.22.)(ZA4Y: 2023.3.15.)
38) 20501 12| 65A| 0|4 2RI HI2 35.9%, U2(40.1%)01 0[0] H7| 2]
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Sk ol Ad9 FEo L EAY SUSE MGSAA B Wy
o ¥ § PRolls oS A + ek

o2|gk thafgt AL EA] & A F5of tiet Feh 5 o= Qlsf
ARA7M= 20209 31.2%1A 205089l 39.6%=2 S57H3 Aoz A%
oy, A7} Qe FEIF 9] 20204 16.8%014 23.3%2 571 A
o2 HgErt39) o]t Higk= 1919 7HHEAS 9 o7kAREY] S7H=
ohket T 9 Aol S7HE ACE AYEY, AH GA] 7HHET
£ OUsEt 71 $419 AHR ARk AeR oEEI Qi

g, AR 8] @7|HoR 5
ESL

FHE 95 o]FL=AF U
Z7ta glom, ofejst FAl:

e A&E B28k A7t

(2) 7|&(Technological)

%_‘HWSE 71&2 AU AR EES R 2259 9ES

QAo gFet. T2y 20009 o] 43 Ao R o
X]%‘ 719 T Sk @<ed] 71e9] e dof thRt ARRlE
AA HIE FEHOoF olFaL Qt}. o]HTt ¥dh= FF B& 71&5 s
o A3] 7} FofollA Atel Hehks oEo] ¥

714 WA 7P el & A F st 3RSt AFT
Loy BZ5k= 71 A0 gt /id-S 19409 HHE AZTE AL, ASA]

39) LiStRl= MAE2|T(2022.6.28.)(ZAY: 2023.4.15.)
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(08 2-6) ASKIs 71X 01 =5 A7) Y

O'I'he lerating pace of ch
Agrieuttuesl [ L. industisl L, Ugw L. Moon Lo PRl - e
Revolution Revoltion bulb landisg sy | e

.. will lead
to the
Singularity

o .and exponential gﬂm‘th
iin computing power ..
Compaster technology. shown
here chmbing dramatically
by pmn of 10, is now

v e

COMPUTER RANKINGS

100,000

A=: TIME(ZBAMY: 2023.4.10.)

FF 20509 71A] o]FE & HH E tE £8 9L YA &
ofolt}, 2uteh= 205097HA] UAIRE HHE 41 911, o & fls) &
golu HiFF 5 AAoNUA] AR HISZ 2050714 AA| oftf#] 2]
60~70%7HA] =ol= A& HHEE ofal Jrh4D) EFF HEE 7 F4AE
ARESE A7) A4 B]ES 20509714 21%E Eol= AL EREE TRt
Zled AAE A 9 Akl Qlch42) 121 7O nlFouxE £
A8 Tzl digt A+e wEA WHsta Stk f-eute 9
Y TA7I&l Slol FAIH ol o]2F A, 20259 A=A A8 =
A

H
A Sg% ARUR(TER) ZAE0] Folsty ek 20264 19} 232
SelAnlE 3002 ol SASHL, 205040l 48 SgT BHAS &
ok o] Bxo|ch4y)

41) 8&21(2021), p. 29.
42) 92| M p. 29.
43) EHE".';*J(ZOZS.Z.Z&)(?:.“_,H%: 2023.3.15.)
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19 B4 % d97e, 237e, 5 2, sliA, AVl Hiel

< 7|4 Azuieds 5 M2 AL7ked 4B Airle, A

=0 A4S 6 T o5+ e SolHFRR Ve § I
I

=]
HAe7)&o] 2050d o= 94 T= ARES) 520 o] Z o= 7|5t

(3) dHI(Economic)

19809 ol¥ 229 FFAES A AAl AF LI9F= 108 o T
7HNFeH, 202180 28% USDE HolAd 2oz FHHIL rtdd
Ty 2T 2 9 59 HoFSFe, AR, L2 199F *-A2toluyt
A Z2 Ao 971, v-§ 245 522 A8, AlA 7ds2 V1€
serteS 245k 2298 FHoA dHE 5] HsiM 538
CHHSEY] Ehe: WAL Qlrh AAZ ojv] B2 ARIolA AvA £
ABaL 17H], AA, oHA] 5] AHE H|E Aolg &3] {3l &4

I

=]
=
A2, YA 9, §5% 72 5ol et Azl olfA T 9lek.4

Buck Consultants International®] A} 23} 224 7|49 77%7}

5 24 ol A4 AelH FBAE 5 Zold, a9 33 4 A4

44) DHL(2023), pp. 74-76.
45) Q9| X2, pp. 74-76.
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HoE 9] &0l Histe] Yolad] B 24013 Sis) U Al
olth. ol2fet FFY thHst W ARAIEY] A= Y o] g 52 =]
0] mEt FEd) 2 sATEAe S HE s wheeiud Aot
G0l F= % FHol A9 A7AH] ds % ATAS/ZRVIeEE,
A DHFAR QAR s A= AU 5oz A FAH =
FH| ] IZw] Aefe] ojfo] AJe] ofshd Ao= AYE, i 7t
+5EbE Ay Foo] Hot esid Aow HAgHn ERF opF2 2
7] 2411 3D ZEH, Slo|HFL 7|E 5 B3 AR HolAe 71ed]

gl wet olEet Wske oS 7iEerd

(2% 2-7) B3Y Chetst o U
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1
20,
o

=)
>
0=
re
ﬂ
r=
6z

As supply chains continue to be exacerbated, much focus has been placed on
increasing resiliency.

Onshering and nearshoring are popular tactics to build

‘?. ‘?. ‘?. ‘% .?. a ‘?.‘% :..‘?'. supply chain resilience, but they will replace only a part,
@ A O A A OAAE not all, of the business.
Alh ALk ALk Alb Alk Ak ALk dlh dlb 41n
A OASGAGIAA 17% 40%
O ol fly oy Al Ay B0 20 Al o4 Majority of the Minarity of
:.l l%l l?n a l?. .% .?.3. :.3. volume the volume
A OAGAGLAA
ALb Alh Alb Al 4Lk LN A1 A1k Al 4lh
LB N NN |
(1] ala ala ala &l ala
77% 3445
ALh alb ALk s 41n
of surveyed businesses plan to 16% 27%

increase the total number of suppliers

. Limited valume for
in the next 24 months.

customized parts

Limited velume
for critical parts

Sources: Buck Consultants International; Emst & Young

At&: DHL(2023), p. 76.

20224 GDP 7|& f-Eyete] 2249 AAeHE 129(eF 1.8% USD)
7153t A&H 02 159 Woll ot 28y 22 EA289
THRRAE 205090 S-Euehs 159 droz Wad Aow Aygst
om Ao} 2060l £ F LA HolvA B8-S 71E
P 202 Agsiylet. 571 BAE o] sk 1591 8o s dajuA

ST

o x9
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AARE $t=2ol o 02

i golo i thorst 2Qlo] AN Be AEIH ATHAS 71
Zas d9loz BI Yk

(a8 2-8) F2= FMGY LR

Exhibit 4: Our Projections Imply that China, the United States, India, Indonesia, and Germany Will be the
World's Five Largest Economies in 2050
World's largest economies (measured in USD)

Ranking 1980 2000

United States United States United States China China

2 Japan Japan China United States India

3 Germany Germany Japan India United States
4 France United Kingdom Germany Indonesia Indonesia

5 United Kingdom France German Nigeria
6

7

8

United Kingdom Pakistan
Italy France United Kingdom Egypt
Canada Canada Canada Brazil Brazil

9 Argentina Mexico Russia France Germany

10 Spain Brazil Italy Russia United Kingdom
11 Mexico Spain Brazil Mexico Mexico

12 Netherlands Korea Korea Egypt
13 Australia Saudi Arabia Russia

14 Saudi Arabia Netherlands Mexico Canada Philippines

15 Australia Australia Spain Nigeria France

Source: Goldman Sachs Global Investment Research

XtZ: Kevin D. & Gedminas T.(2022), p. 5.

(4) &tA(Environmental)

A 7Y 7MY & B F shvke 71 Hstet 1 g Aol
AAA SR 202262 AHI5} o] MK T} B Lo0] 1.2 =of 19594 o]
oA A B S2 71E5T, 2 8W(2015~20221)0] 71 s
32 BAE T Qlr}.40

HAGL Z93 7R, AREo] BIHSHA dojutal Slal, HuojA=
Shutel Z/do] WAoot ofA| OMWE A o] wet ZH ehaf, TR
35 T ARt o797t HIdsHAl #HAEstaL it} Bfo] o]
B71%= A AAE 1 93iE HS St e Aol
Aksl A ARARE=(UNDRR)O] 20229 ¥7ksE 2000~2019

ok ol

3 of
LX
g A

46) HAEMES(2023), p. 36.
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A A EIA o w2, FZ 2097 A AAIAE 7,34872] HF A}
AR Qlsh 409 B9 ojAwlo] WAL 69 Fo] Algeti o, o]
+ o] 209¥(1980~19999)l HIsl As A7t 1.78) S7Het AL &
4 Stk B3] ARtEEle A 2067 2.97% ©8(3415F D=, I
2067ko] wsfalel 1.63% A(1,874% )] 1.8H{of| &3ict.47)

(a3 2-9) 20223 MX|T 7|2Lx(1991~2020) A 21

2022 Surface air temperature anomaly

Data source: ERAS
Reference period: 1991-2020
Credit: C3S/ECMWF

5 -3 -2 -15-1 05-02502505 1 15 2 3 5

[33 2-3-1] 20228 ® X7 7|2 HWH(1991~2020)HA} 22
# 2 https://climate.copernicus.eu/(ZHEUTA 7| FH3pAH|A, C35)

AE: BHEXEE(2023), p. 36.

ol3fat ol7| ¥ AF-Sitsiel dpElo] gloml, B WEAE Qg
of chorst SHgol ot olltEke 5 LAk ujEY 3718 1 e
Aolo 31 ik AA) A1} o] QIzke] SAA WiEHL J15HE
S0z F71om A7) WELEE 1 1% Zolstn gk 2010
§ A oF 33717420 oAsteiag Mgy, otz AgE 29
2050¥l01 oF 55.87717HES) oliksleiag W& AoR AYHL o
th. olo] A V1S LA 2A| Al
15°c JEERE L E R
39 422 AQste] 245t

1%
o mlo
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=
i )
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47) 5t7421(2022.1.4. ) (AL 2023.3.15.)

56



A7t 3=19] sy 02

L@ vt 9A] 20508714 ErAZEHE AASt T10f st tiefkst A
= Ut ZOlD} 1011 tﬂrﬂ} o J f& oA 9] g4 01]Lix] A3}t 4 xﬂm

(5) ™X|(Political)

SEut side =S 205087H419) A4 24 Weke tiEE =4
Hope =414, 2574 82lo] F& o|Fi Ut #2E
249 7P 2 Woke A Aldle] ot sAdAE v=T =
+ o @=o] didshks F=AAIZ A= 2= HE-* R I e s
H7F SQEiAIAL o, S A i FaLsfe] WAL Sl &3] 3
A=, 22 SF dEAEES, Brlor Se SHeE & I,
A= 59 AFst HiE Al AAHR] AYA A7 2491 7ol &
o AAZ, 2T faEtelu AR IS A9 SR HiES Hol
NE HAOPE S| kS L3 Bkl 910, o
oFA 7kl e}, oln] vj=2 S 3 AlEel
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2Rt =AIA7E 20508704 A&E AR O] Hisie et AluE|e
S 2ok & oA, ofd FHIRE vindt T 1 il e A%
d 7S Al =2 Holn, 1o met AAAHA A S5k A9
St Aok AR AYHEY. S50t Aot Aok A 5 oA
=9 ti5 7 olgEt= A9 W ofso] HE SHE 7] =

E 02 AIA A Heks @0l Bt w2 walol o dekEle =
A, SAE ol sjgoll e IPEF, UN SDG 14, <l BBNJE4,
SAY 2% A 5 AR A=A 3len, IMO, FAO & H]
WA 52 FE0 FAYS 7 2AIHE SHLE AERE@E)e
91gk Aol Zake 3 ek

E5 20509 FATOE B THsAo] R FEAIHALT o]
of, 37|28, A5 ofelrt FHIME), Fol FHAEUAeP, 1
21 39 27t 5ol e Jare v 9 S5 s 2 7ET 9
o} 720] wet @A) AERoR E5E of A5 Ao & ODA 5
A9 g7t At

1) s

202349 oY 2ok 71 583 FA= 71F971(Climate Crisis) 9}
B4AFH(Carbon Neutrality) Z2]1 ‘S29 98 35F 9 53] 7|9k
9] A9 (Rules-based Multilateralism) ©]tt. B&4ASHLE 201849
715k Tot HE 7F FOA|(IPCC, Intergovernmental Panel on
Climate Change) o4 &7Hd MA]7-2d3} 1.5C EHEIA 04 A7E
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250l A3t A AA9] olitslet4a: & wiETFol 205090 YA = (Net
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20194 99 #9l 71$WEFABIANA Fefrt EaBHS AP 271,
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o] =714 o] YUAIF(ABN]J: Areas Beyond National Jurisidiction)
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A2 FATHRA 39 BBNJEH S EHaAr eH2(2023E 49), ® A
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(O3 2-10) 2050 EtASE MAH 515t

& RACE TO NET ZERO

CARBON NEUTRAL GOALS BY COUNTRY

X2 Visual Capitalist ZHO0|X|(ZA4L: 2023.3.15.)
50) 2050 'Ef_/n\_%%'%’—l%il(ZOZT), p. 11.

51) H|0[H X|AlEHTHZHAHQ '2023320)'*
52) of:_#OﬂI:IXIg— HEMY: 2023.3.19.); E2|%A(2023.4.4.)(AMY: 2023.4.7.) &=
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3J(INC: Intergovernmental Negotiation Committee)d] +=2]
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Carbon Border Adjustment Mechanism) $< AEZ9] FIFHS
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63) SHAL| QOIS TR LS I3t HE 7 HALIKS(INC)E & CH& X2 HHaE ofEo|,
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3) e
20239 AR 7Y F83% A= "AE AHDigital Trans-
formation)®} ©&ta(Decarbonization)?|t}. ©] & 71A] FAl= A
A 5% Aol oplth. yAd Ag2 2016E AlA BA ZH(WEF,
World Economic Forum)olA 35 43} AFEH9] ‘A7, ‘=X &
= 7N 2017dRE ShAGolA =o=qint. E8ae 2018¢
29 Y ET LI (MEPC 72)°14 =9JH 2A7IA 5 A A
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@3] 47149 2EBe Sug

Sf4ke] HAd A
B, EEAY 59 7I&E°
IBMS] EE42I
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A AuAE Al
| S3E =¥

(3 2-11) 27 |Yo S=A2

== Maritime Logistics + Blockchain Timeline
3 mamndn £ g
( B B
\C OF =
mMs@amiin Wittin Towrs Watao an
oM@
Sl - 1T
rsa =P TR
aa S -5
ki A R, T danenes
reysciaiies ot
Al
B CBINSIGHTS

Al 2023.3.20.)

(= =N

At=: CBlnsight £H|0|X|, https://www.cbinsights.com/research/maritime-logistics—shipping-
blockchain—global-trade(2017.11.15.) (
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o, jure upalo 2 AxpASIE ] EEIE 273k} 57) 20219 7%
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(B 2-4) MAF 2 CIX|Z BYICO| SUE 2 33l

Instant

Instant . =y
of H|A
718d Quotation A~ guotatlon AH[A
overage
Maersk 0 Instant Prices All Trade 0
Quick Quote
Hapag Lloyd 0 Spot All Trade 0
CMA CGM 0 Instant All Trade 0
Quotation
MSC 0 Instant Quote All Trade X
HMM 0 HI Quote o= X
ONE 0 ONE Quote All Trade X
Cosco ol
COsCo 0 Synconhub =T X
ZIM Line 0 EZ Quote =g X
Evergreen 0 Green X =g X

Rt 712 2/(2022), pp. 32-33.

(2) HEtA

shAtde] @ AlE IMOS] FitekE 141”1 MO 2020 oo
202395 = @A gt gAaEEAQl olUA 2&53A(EEX],
Energy Efficiency Existing ship Index)7} AA|E| 3t} AUA&EE&5F
A2 el 20234 28 AH-2 20199 tfv] ErAEEFRE 5% T=ofloF
Sty R IMO9| 7| EEE iAol Atk sAElETO]
20509714 2008 ©iH] 50% olstolct.

71



(I3 2-12) IMO RATIA 2= 21

Total: 50% reduction
Intensity: T0% reduction

4 . Zero emissions ASAP
: Emission gap A et s
C ~
2008 2020 2030 2040 2050 by 2100
Short-term 2018-2023 Mid-term 2023-2030 Long-term 2030 -

w Tighter EEDI and SEEMP w Energy-efficiency measures for
u Energy-efficiency indicators i

w Mational action plans

X2 DNV EH0|X|, https://www.dnv.com/expert-story/maritime—impact/How-newbuilds—
can—comply-with-IMOs-2030-CO2-reduction-targets.html (ZA: 2023. 4. 30.)
ANEL T7|F o7 74 k= AAEIA RS
Azstal oy F7IHoE s MAFAE =Y 29 3T A=
ATt 2022971A= ING F34de 28
S AT, HTole eSS &89 Lt
ULk 20239 29€71A] Az Aok HHEolHAY oF 62%7F WEkE X
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Héﬂ Zol tiet 2Ale de gk A&d
S 7H 7]@0] /JM]-Q 2~ 011— O‘Fo] Il
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59) Alphaliner(2023), p. 1.
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- y Seaside | -+ Port :+ » Landside .

Xt&: Deloitte Port Advisory(2020)

(1) Sl¥=H|e| ZHEISHRobotic)S S8t &0to| 201519t HOIS}

Hiko] QPH I} EglE ¥ El: 2 HESHRobotic) e 25 T2
A& AFESHRPA)E 71 10| o8 Aoz == A4 Futst

IRl 2L SRl PuteRos PR T, ko] BE W
ARl ol Tgstol YA ofle SHAMIA] ATAFT Urk

Farstele] 22 Ayl oo IE 2I(Apron)i OFE(Yard)olA4 2
%91 Ygu|el Aol T2 ol ERAR I L ojn] A 2Hes)

o] v]Fo] do] A= E‘ﬂ =1 3o, F F9Z oJoljx
= o]57HIQl of=EdH= AEHS A RI(ASC), AFsAEARFHAGY),
AsAEH SN2 o(Auto Straddle Carrier) 522 WA= Ut
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2 &

P2 71£ opdE 1 FGuHAoA YR E3KDigitalization)Z W2
AP ow, i 2G| Hfigt FEdS HiEctd J 28
SHDecabonization)& HHE= JgPEPTIo s A= ot T T
g )y Sl AntERe 750] F8 A B8 DA + 2
gadhol Aetal & 4= Qirk HWE JPE= AAE Hol= F I
A= o A4E §fe, SR AR Z1dsHA AAE 2 5
=8

WA guto] txgsks AR SIS ©J3t 13FHol BAT 91
I AAA 02 FHsks HIRYA S0 gfvto] RIHSHA i85t Sl
ko] fA Y EWA o] H(Digital Transformation) AEfAS F4d5t
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(23 2-16) S H2YUSF UXIZ27HEs 2EY

Digitalization Road Map

\r

A

Cybersecurity

At2: WBG & IAPH(2020.12)

G| detadls 7|E Pk ZAZE B E o] X[k AHE Hlof
U, Rt EA1Y] S48 B3] e FrAEekiE (L, Conurbation)
e A= EFEo] it i3 nisdoflA AZFE QI AA] 19504 2
ofe] fi7je o g s Higt vsiE Y vl A XYool F= A
R4 ARt BAH7IH(Clean Air Act) Rt} vl AT HA 7]
P52 (Clear Air Action Plan)& AA $98sto] 2511l Qitt. E9|
S THOE FAEHW 7]& AP vl 8 AP EANEH A
(LA) 3 FHIA(LB) 9 BT FRHA|9 gl wE Jurddst |
/gol A5t ol F FRtE St Al EEY] FUt= E]?cl“]%
AEZEDOPM)Z BIES ti712do] F7kskA olo ti-8gt B 1D

60) WBG & IAPH(2020), p. 16.
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$8A18(2017) 2.2 Akt o] A= 203097HA] FugH]
9] FHj&E3HZero Emission)E F75}11, 20359714 E2IEEH A
7] Ffohs A& F9 AR otal 9tk o]eh k] A =
A9} gate] o] w2 A Fo|E s dstr] flgt 4l EFEE 285

I ATk

(323 2-17) &2 20 0= HEU7 |ASHZ(CAAP) +8AE FEFZE

[

[sroz | | wunymie/a B 0l02t 7Y Y525 LR

] 9o LT 284 5% ik
[ By Ly S = }

[ | I 1 r—‘— |

TERT HA(|28! EEVERIE ZolEH
guea || gy || 2B ||y gg g, | |BROSH )| TRSHIE ) BRI ] g ima
ok A ey || zzam || oowad
545N | [ BE3 0 | [ mn e |76 890 [ W] [ 29NAe
a2y || owes || 223 |jwoweyng|| smms || ses

X2: KMI&KPTIB(2019)

T3t 229 AFYNLTE SASHIYTH(Net Zero Port), FHi&ETr
(Zero Emission Port)?] A& SHsk= Zlo] 24 oJu|A] A1E H
o] BEZ fITt F424F A wjgistal gk RE10061), CF1006029] E
A== PRto R oju] SPFE I 9lor, HHAHYAE 83t AukS o]
gsto] 2050971A] o2 2ok At gdErAstE IAds] Yt =43
Z(Green Corridor)oll 229 s]|Egqto] ofs}r] QoA =4gTs)
7} d5Aol7] wfjZol}.

EE 9] o]get 2D3= Ao E AtrpEo] AQEE= Ptk Ql

S| SHfollA] A Bl o]4e] whtfgh AREo] AQEE Ao R
Zo] HtEr Qlof PRt AT AEIF EFTok FESfof gt

=

)
X
)
N
b

61) Renewable Energy, 228 7|AS0| AHEXOZ MAME|= XIS 100% A 755U XIE AL
SIRI D AU MO Z EOfst ZHIN 7|Y 7t §ot

62) Carbon-Free, 22 7|QS0| AHUHO 2 A= HSIE 100% FEHAUHXIS AFE6IRHE §ot
O=2 RE1000| Xt H2MX| 5SS 2&t
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A Ao viel Zo] Aohr|&S -89t Juto] AntESHE A=
2]} = SHA7E Qo 22 ARPTEL o|E s ds)
A8l Fere] HEHIE Bl o] 7+ §538sKConvergence)2t A
E gurire]o] AAVE AletAs EAA S Nonboundary)7F A0 28
H QU &, Nt AAY FRE A9 saxet 5} 7H9] A, 6l
S-F-EF AH|A0 A 95t Hr|&S 7H 71he] gEgls)
AEZQl o] /EgS 2Ysk= FAAISE ko] 4 EHCR ¢

ril
)
ol
?_!.‘5
1o
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o
O
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Lﬁd
rl
ol

WA 22 YuAe PGS A 1T 7939 $5TS 59
CAgslel A4S AAH0R A Qlov, B3 rtEe Put

SAHPSA, Port of Singapore Authority)= i‘ﬂ HugdJAHGTO)
oA Hlolu Mz Adsde FHst] {8 vls Letdujoto] EAME
T Q= 3kl "ol A7AEA} 5 AHAY Eokell E3kd EFAH|
£ AlSsk= BDPARE QI4esto] g4l4o]al A&7ks37t ER6MEE Al
“‘5}5 228 FAEFINEY AZZ WL Utk

(% 2-18) &atAtel 20} H1=22{3HBig Blur) AL

g

TMINING
SEN2 ST M Ny

A it }. LTI ¢ 5 vicosor . (ZERE

TIFR EOE e BELHA ME

( & % Knmnﬂ
AR KONGSBERG

BT O EEIE 20U HEY A2 T

Xz Hot&(2018)7 12t MAL 5
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T B Lol vt BAROR FPRIE A FRYLRAS
Wgsto] Yu FH) AR AL AYEE T, wAI% ooz

53 THE BBl AY YA FEAWL 2 $2Y RN
B7rozo| Asto] 43kl3 itk Veke Zel2ge) RDM, T =
29 29] BEI A (AliaSea), 2909 L vlTfo] A2EH Ae} o]
S, cfarase] 49 20302 AR A AYstD 9 2

ArEgo] olejgt EAES wreista 9l

L mlm

O

(23 2-19) &St 20F BlS2{2KBig Blur) Atz

{RDM Campus ®Z) (O]Z AltaSea G4 =)
& Hok8(2018)7 |8t XMAL 5

(=]

ARE B8 /IG5 AA G Holet A% B82S sk A
Meas} g H3H0m SASKD Ak AL VL T I A
o %

S A9 WSl e mrsla ok

229 FANEL I B SANEY] oI5 2 EE S5 Aua
A M9 o 2 AT 2 52 5% adAR] 9

A4 U] A SR ARIE SRR Qltk6d H Uehte S el
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AFES] Al gode AnlEE, BejHoRE CMA CGMY| NY - NJF 7
Hold guld Qlax04 ofwagde] gut £} gie ohtutEwd <l
05 MSCe] AR ZAAA(Can Gio)o] ZAA=AZH | URAF 7L

£4460 5, Eud RS B4 o) Pt vED Shot HYAQ 7
SR e 25 9k A ¢ 4 A

olefet 22 ANFEL XY AR B 4k BE6) 84, 4
= 9B oM EE BUEH/ |90 wAd Bge 5

(Maersk CMA-CGM, MSC)7t 3253 TH AR % 9 w9l
& B0 T3S A7HA S5 e Aol ti:AQ] ARloltt

A AFEY [T 716 &8¢ A Y &7, A U ER79 Xl%ik A
S}t o]Fojx] 1 Qlom, QA7 Y= FH(Cobot)T 2 EHEE
E7Y 7 Z2AA0] HEED 9t FAERRY(last-mile) HH*°1

Bo| 932 AY TS AA oln] 483}t gAo] Tt

63) l\/IOL(l\/I|tSU| 0.S.K Lines), NYK(Nippon Yusen Kaisha), K Line(Kawasaki Kisen Kaisha)2| &
OZ ONEO| Et

64) #l%"—*'i' ‘CMA CGM, NY - NJZ ZiH|O|{E 0| g Q1= 0] 12 35U S23517+ 557(2022.
12.12.)(AML: 2023.3.5.)

65) FZ7IHE, ‘o1, &t EXt 2. DO Q14+7(2022.11.28 . )(AAY: 2023.3.5.)

66) QIAIO|EH|LY, “*1|71|J’E|EH SHEAFMSC, SX[2I ZIX=REEg XA F21(2022.10.24.)(ZA4: 2023.
35.)

67) CMA CGM2 2824 MH|AES AAISHH 201940 CEVA LogisticsS Ql4=oll ZEI2FAMHIAS X

3kst HE U
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WA 9 E o] IA, ol 9B IR 5 Ik J1& Az
Aol XS] dEe] 2 olg o4 T8 4 k. o2 Bol,
sfcto] AA|gl Fe- 2 B ouA WAAMREE PR oS
87 9 A, QT SHERIAR L53H oUx] BF 715 2
3 EA], AS0] WA 9 Selad, Au we, 48E TR A
2 B A B 98 okt SGES 2L U FEo] IE
BoLY] SR Hald 4 Uk AAE BesH ek

B20] G WA A Al AHSE chorst A} o] A4 o)
2 0% ot B2 s12w AFES et B /152 Held 4 Yk
% 22 4 A =t E Adol 820 49, Bagon B8

fnl

68) ZAIE HROIE AZ XIS AA0], AHO]L] HAIZR, QHHOIA OJA FXAIAH, BIG|0[E 7|4t

X e
1

R 24 S V&S X8 ¥ 28 FTRMF, 2023.1.11.)(AMY: 2023.3.5.)
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o
gt FH9] SHFERAE 9 s ETHERY 7574 1 = U

BRI FF YA A9 AL BE 7Rt S 4UL
B8 717 % @7 A2AS A5 ST 4 g0, o4 g
F8sto] Al AFolt BAES B

BEA e 9PE 4

8OF ABA U BE 7142 BEN] S5 U BH 59 YL A%
3z Aol A BE BAE AT 4 k. Uobt HPeHS BE

57l @ UAM(Urban Air Mobility)e] slA7HA] EdiE 4 Q= &
ANAZAO g Id &5, SuE HAAAZIA] 7FssHA & 4 Uk

FT EFY A, FATT-+5Ed(International Air Transport
Association)ol|4] 35k ThRt k] AFAAIYo] XY=L glet. gt
o= IATA HSAE7F AHOE |, IATACEDAAS A, 221

BIAE, digfd 7F I A" AR|A SOl AlFEaL 9ler, ol
=

I=J

= MBIAE SO G5 BY o AdE SO AT AAE S A
g gE, 7|1Yg W A Ash Weke 1 SOl Higt E BiE o dis

5l 7FssHAl H .

E3SE SA=EFEI|(FIATA, International Federation of Freight
Forwarders Associations) HolA &= 1SS 535f FIATA dlploma— gt
FoMHA FAET AZ7F G0l tiet FEE o|FojX|1L qlon, &
4 I T AAFORE vl APCISOIA A19 Sl CPIM, CSCP,
CLTD, SCOR-P% 2= AHAZFo] Utk

69) ZHEE2E M ME|(https://www.iataedu.com, ZAHY: 2023.3.15.)
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(6) ZHE2Z ¥ MRS YHZ S| (footprint)

TS 2A2 eSS H(Net-Zero), oUA] €8t4ASKDecarbonization)
SOl A ALR]oA AAE|o] Zrof=t Srfje} oF o|gfo] AL Q=
Aolt}, HEASE 93 A4 8550 A ANEY S

7

il

>

|

-2 2035E7HA] 2 9 FA A Ffo] JFT AYS A4 9l
oh R P2 AU A] HSE 36~38%E ot QHE, 1
qesh APEA] 115 80U AR AL BEE 9
L2yt 94], 2050 #45Y F
w2} tpeet AH BA|Eo] AL
AALY] Aol 2A7FA(GHG) A
70) KDI AHIEEME (https://eiec.kdi.re.kr/publish/reviewView.do?idx=103&ridx=12&fcode=

000020003600003(ZiA4: 2023.3.21.)
71) 7|1&M854(2020, 12.7)
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72) oAt B0 H[2023-5025
73) MIT(2021), https://mittrinsights.s3.amazonaws.com/BTB21report.pdf(ZA1Ql: 2023. 3.21)
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MASH st=o] 3% 02

(32 2-20) 2IBXIs YH| sy 24

-

| se=aunasszy | - | ewremasa | \( | siolet =5(Exponential

{Timas) {20234%) (Exabytes)
50,000

Geottrey Hirton o=

> (U of Toronto, )
Y Google) 0¥

: o -

— Sl We S35 2B XE 8 W Lo
B R W

A0.000
30,000 Double n every 3yrs
20,000
100000

- 7| oj@e] S| 2= W =7 W
Heo] AIWE

1952 2000 20%0 amz2 206 2020

+ GPU, Batnia] 8ty + E= cleM Sici(R=uke, sAzZh

— Ol2E W PHH e deE BY

Xt2: 0185(2017), p. 1.

oty o] d7|eR dHA 7I5Fs5(Reinforcement Learning)©|
20164 o] wi2A Wdstal 91, o= 33k e, A4 AlAE Bt
35t skAoA A7t ABE T Qiek 3 Q1 EA 5L oAttt ARE
= 235 A419 #AHoA MEL BAE FESAY IS5t Fsoh=
AT7h XPEHA A7 I70] FYoltr oFd FEH P& Ad1:
2017 A52 w27 ddsf gttt ol & B R ARE H(REEIA
Hh), AREQRE ARLE o] 5 @2 Fof] sigtelv]&o] 414 W
A WS ZAska Qi

L =1=
(33 2-21) UBXIS WH $ig L WY
20122016 2016~#x) oj2y
NIE '| L [
eIl ) g o 2E )| s |
/ || & a . |
w s | Sy | - || Y. |
- | [ it @. il | E |
Uz $F HAS BY | || e~ | 'ﬁﬁ‘ ||
| “Reasoning” | “Action”
‘:' = | “assicl :' “Inference” | “Decision Making” |
i
84 glay/xiRlo] elaloywd || - g;l";—j {_L-‘lg fﬂ'@, z*:" || - :};;1' ﬂmm; et IDcLTlE / - oS AAz wasD 9T |
[ 3w | - Al A8 sEodTww |
gt | [l - of: Machine Comprehension, | | K8 TIgt, s
| - uhe SHAE B K14 D8t | Relational Metwork | ||
- Off: & RpERY
Clx |2t & HeE 2o | = 0il: Reinforcement leaming | | (S8x} vs, 2FEY |
Physical EZE 214 | (ATARI Games, AlphaGo) | ]l |

A= 0152(2017), p. 2.
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At=: Oceanix(HAM: 2023.3.24.)

(@) ADIE 9 7|

sfrEraled AF2dst 9 7| FHEeE Aas(A A, A
&, Hi&Falel digt $240] S71staL vt H27HA] @7 AAE s
HrolEdE dae Hd, o] 50%, GHFRl 45%E AAIekL
o™, 2050974 AR FAHos SiE o difdd. A4 ¢
& 1m*g AAkel7] 913t siEst 20U SLA0] 6~12khe]
ol wlsh, GHF G2 3~7WhE B7HE AL ot UeaA) 52 AaAlE
285, B 34 55 Bo& 1 GE&s}t A7t AP glom, oy
7] 350l 7%, AntE #E V1e 59 A8 B9 At 1.5kWh/m’
7 A 4 JEE HilVle AT kFo] Hald Agolt

(O8 2-23) U2 HOIM 0K 2= MY

Energy Water
consumption recovery

S ST -
™). Operatiny m 1 ! H Energy : i Enhance water
2 ) i % a2 . i Recovery ! recoveryandsatt |
2 [memmodyramicéimit (1 kivrim! @ 50% recovery) Not i Hybridizatien : : rejection i
31 T T T T feasible i Process confrol | | Membrane

1970 1980 2000 2010 2020 Year £ oy 1| dockwme

Reduce fouling

Xt&E: Gude & Fthenakis(2020), p. 6.
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(I8 2-24) sfl=Fat $MH7L HY

1.8
= Production Cost
RCP2.6
1.6 === Capital Cost ] ]
....... Energy Cost [ Bascline
1.4}
1.2
=
E 10}
4
Sosf_
- - _
0.6 | = -
0.4 - ‘.__.' ''''' --"'""-I-.-_-_.,‘
0.2

T L L) L) L) L L) L)
2015 2020 2025 2030 2035 2040 2045 2050

Xt&: Gao et al.(2017), p. 10.

715715 Sash] fet gaFH V1EEA sfeEeolel 2ast 48
NHAE AR =ZRE FFotLA} sk 87F SHEHL 3loH,
A B, T8, 3, seeeAt 52 olgo] A H At A
83} Foltt. FF oleS L=sRtle 71 NSy dATI(SMR)E ©l
&3t sferEerets AlouA] gt 2ol &Es] 238 Ao,

(3% 2-25) 294 X2 L4t ZAUE

XtZ: Al-Othman et al.(2019), p. 56.
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PROCLICT
WATER

qu\ -agnwfl.« (23
“—REsECT e
CoBUNG
) ATER [ r_v-e:lrz >
TEA]
R

PRODUCT
WA TER

INTERMEDIATE
1O

XtZ: Al-Othman et al.(2019), p. 50.

3, SEsl Tgo] MASHE B4 ook W A Bded B
SFZ A8 4 JolA Has) Er HElES 9%t Hof o] ]&o] 87
I glon, A, tadls, BE 52 @A A8siE L Qlth H2, 4%
AriEg o] Qskel 3 A, e, Bd7] 55 A% AgE A
%94 59t 271610 QojAl, 5% ATERE 5P} FAEC

TEFERE F-8AYE FE5t: 71&Y A0 AR FoAaL A85t
54% A7t =3 ol

-

(2% 2-27) 445 D] SE 2 7HX] (2015 USGS 71%)

A =
> =
k. Kb
1.O0E+04 -
Ge o
- v
1.00E+03 Am -
L
As
= e =]
2 1.00E+02 - ‘s.e . . Econom| ically
2 . Mo = Feasible
&5 Bsy °% -
r Y e -
£ 100501 o &o ~i s
E or ‘@ : B
Pl Al P L Mg
- * = 2 L
1.00E+00 —
3 % B -
Ba b Na
-
Fe L4
1.00E-01 sr
- - 4 Ca
-
1Lo0E-0z2 o = - -
1.00E-06 1.00E-04 1.00E-02 1.00E+00 1OOE+O2 1.00E+04 1. OOE+06

Concentration in Seawater (mz/1.)

XtZ: Loganathan et al.(2017), p. 40.
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u]&o| u|&3t AAo|tt. & SMR 7|8t9] sfE<Eskrt él—‘lg}ﬂfq o=
Grdt 9 55 S AAA AURAYFOZA dleg Shs F27]80]
A85ke o]t
(12l 2-28) MPNs(Metal-Phenolic Networks) 2t0]| 2|5t LEHs == H|8 oAl

= Material cost analysis - Electricity-driven process

CO-EXIB‘[II"IQ ions &%,

R ; . : Polyamide =l @ = 1m® seawalaer (9.8 kJ)
e UO Ao microporous  § 15.2/m? S o
2 k membrane ~ $ 428/uranium kg

MNatural tide-driven process
Polyphenols || . = customized MPN

gy Ay Tm
Polyphenol Desalination plant-integrated process

immobilization $ 10.3/kg

-functionalized cost e
membrane = — ~ § 275/uranium kg

XZ: Luo et al.(2019), p. 612.

(6) ADIE SHAOLX| 7|=

SH= 9% 20509 AAIHA £=8+= 63,528TWh= 4 €k
:hﬁ, IRENAQ2017)= AlA oHO*OﬂLﬂXl Bz A7F 82,900TWhzE H
7}8}1 o] sfFeA] JAFE BF S8 5 ok HFoHAR =
=80 3T 4= Ut

(O 2-29) SHAO|LIX| FRHE
Resource Potential : 82 900 (TWh)

200 Type
. Tidal
Wawv
S9S008  m o7Ec
. Salinity

Ocean Energy could cover up to
3x the global electricity demand.

T | [REN A, Global Electricity Demand was 25 814 TWh in 2019.

A2 IRENA(2020), p. 25.
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FEuEs 1990t RE i A] 08714 7ol 2=l g
9] ALSHK-Water AlStRE A4, 254MW), ZHFEA(KIOST &%
&, 150kW)2t s=EH(KRISO AlF8<, 500kW; AFFAHE, 30kW),
L= APLAKRISO ZFHAA], 20kW; Z3HQ]s), 328kW) 59 7|2
Tt Ay AF A7F IFEIL = DAt

(O3 2-30) 2FLH

K& KIOST(Z44: 2023.3.23)

(2 2-31) Trafu

A= KRISO(HAY: 2023.3.23.); MAMAR(2021.9.30.)(AAM: 2023.3.23.)
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(O8 2-32) sflr2 X ud

K& KRISO(ZAY: 2023.3.23.)

5 AgeldA] L Aol B4 9 RS B 95
of mjel-F, 2R, LEA-HoIA] 5L FEYSHE Wlow
2% Aol B, FAARs B 12 42 v, e

]

5 Sl AAAAE JoR Ss) BEe Bol A L T et
A

>
0)
)
i)
@
Y
)
T

a&s} 7jeR £ S WEe kY 2

(1 2-33) BT9IE YL L 2444 BUE

At2: DNV GL; Windpower(ZA12:2023.3.21.)
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Xz: KRISO(HAMY: 2023.3.23.)

(18 2-35) it WA 3 AF0]| [E A9 AEHT}H| W

T
S A [T
N
b — |
[ JLCOH
[ # ~

Nuclear =

SMR+CCS

Cl-[4 pyrolysis

SMR

Wind N

CG+CCs

BG+CCS

Solar PV

BG

CG

0 10 15
Total Cost of Hydrogen Production (USD2019/kgH2)

XtZ: Al-Qahtani et al.(2021)

A AR AL o]ggt A7E2] 22" F4 )ﬂ H]-8-2 483}
Ll AE R =2 Folty I8y 2020 o= Bt USD 5/kgH2
Tgoka, 20309l HojEol B B 3 Bﬂ D717} af9- A]
A, A% G8&o] FooiAE 71ed HAETt 1?0111?3. I8 o

USD 2/kgH2 0] 2 Aoz Mg},
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(6) ATIE YA7|

2050 AlAl A4S 1.68% £/ 30l Eotal 4] BAtE o
it 5ol AR o Ert74) 71E A JEA itz A

= A 2 osged Hstof wie- Fofehe, sk ol A
oF A ezl HY 71y @des A AskE £ SlojA

E F71ed A8 3 B sas A5 A9l

A AT 7R R ] SOl ol FolR|AL Q1AL
A ICT 7leZ H8sto] AFast 3 diFgste +4 Soloh. 12y 7%
A= A3t S A5 vAlERAE Q] F7H5H/2066E~508/2100
W= sl &4 &4 B of7e] A= dFFE vE Aer fHEHL
Aol, FAIAY] A&7 | o5 FEE % FA THRIARE
duke) AntEst 5l 8 SYHY e AntE S4 4 L' Ve §

o] e Uz Hgoltt.

(323 2-36) olis=0] YAIS ffet 213 ot & XM AR

- N
%' Pc-alcock Sale f MIX = -:; - oo

Seamix |/

ES, 84 U WE S5 FAS 9ot AT AE D T £ ol
FA A2 71, AVHE T o) ALEe] R S L 84 Bt
2 34 B 7le SO TN 42

74) FAO(2021), pp. 220~221.
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Ki=: AKVA Group(ZA: 2023.3.19.)

(& 2-38) Ocean Farm 1, 110 mD, 69 mH

Xt=: new food magazine(2016.4.6.)(AA12:2023.3.21.)
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7ro] o] &m0t ISA = oA E AlF B4R 9
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g Hob= A fiFeHY, GG Soll T e ERIT 5= QU3
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FgFste] dRIFE(EE Fr1d4, 88 773 A= (EER
4, F8%) 9 oAk E(AS &4k k)3 HUIgEo R 74]*}
" #A5E71E0lt [~VEEY 56328 FEET [2 s,
= oA Qulgit). St s A EIEE Bof (WS u)Jf]'
I(EHY 65 T2 HE&2 At 139 B9t B 79%=2 vld =7
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S} Bl A 10d7E A4H o ST 45 R
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A7t 3=19] sy 02

(H 2-8) Ra|Lt2t sit= +2Y 2 Het

e *& >l
52 2 53 2

2012 708,458 2,364,352 4,832,200 3,984,028
2013 687,364 2,154,950 5,386,762 3,902,342
2014 701,557 2,067,537 5,232,601 4,514,717
2015 650,800 1,924,790 5,504,317 4,564,243
2016 611,532 2,127,796 5,374,071 4,799,012
2017 539,612 2,329,315 5,492,224 5,268,329
2018 632,134 2,377,020 6,419,396 6,125,214
2019 687,534 2,505,265 5,606,344 5,793,895
2020 614,242 2,305,535 5,518,025 5,621,145
2021 812,835 2,817,477 6,374,806 6,182,432
2022 925,973 3,140,566 6,443,293 6,958,780

A2 sHYPAE EAAAB(ZMY: 2023.3.17.); A EEH(AMA: 2023.3.17.)

o2 Ut o7k Az AL 2,615% 9,00099( 04)0lA

5,2399F 2,0009(21) 2.2 At 17d7F A7t 4.2% S718l ot FAIH o

2 oJYAEL 1,195 9,00094( 04)°l1A] 1, 9677t 6,0004(21) 22 A

o 17%.7& °47L} 3.0% 37151, oAAAELS 9167+ 8,00094( 04)0A]

1,4319F 3,0009(20) 2.8 A 1747t ?117& 2.7% 57V}l oldas

(B A4 % 323 E3F 5037 2,000€(04)0014 1,840%F 4,0009(21)2.
2 3715
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NS ARIAE Bl ol Qo RRE Hojsols 3t U 9
n5h= SAH|A QEIERLS 189.99 EE(12)04 371.59 &
(2D& AT 1797t A7 4.0% S7HAC. ot A AJH|A85) QJol7FEH
oA A HA QEFFEHo] Aok H|F 41.8%(12)°14 30.7%
(2DE 11.1%p st ou, &2 stFAIE HlFo] 2021d £ A
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A oH= HIE-2 A 179 Bt Bt 77.7%2 2 HS5S A5k 9o

o 2021¥9= 81.6%% 20094 o]% H1XE 7|2}
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(B 2-9) SH2AHIA QJsi7I=of

= ati2=2 MH|AY HIS =g HiE
2005 189.9 41.8 79.5
2006 203 355 78
2007 274.7 38.3 81.7
2008 379.6 41.6 84.5
2009 227.7 31.4 79.3
2010 311.3 37.5 79.8
201 284.1 31.4 76.8
2012 319.2 31 77
2013 287.2 27.8 76.4
2014 293.6 26.2 77
2015 273.7 28.1 80.2
2016 207.9 21.9 75.8
2017 179.3 20 724
2018 200.1 19.3 71.5
2019 196 18.9 72.4
2020 178.1 19.9 744
2021 371.5 30.7 81.6
ABAS7E(%) 4.9% —-2.2% 0.2%

K2 SHUSAE EHA|AB(AMA: 2023.3.17.)

(4) ot

YU d= oA Azt AEEE E5E Al 124972010~
20214) Azt 2.5% S7Fekth FAIFCE 129 4079 E(10)914 15
o] 8,283%F E(21)2= 31.5% S7Ioteltt. T3t A7t B8 A7 4%
HE= ArEH F21 199] JFFo] AU 202092 AlQlstils HF
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(B 2-10) Q2|L12t 80t 25 %2 4

Bl E %
~ £5% sus
2010 1,204,067,930 -
201 1,311,190,662 8.9
2012 1,338,588,768 2.1
2013 1,358,925,275 1.5
2014 1,415,904,122 4.2
2015 1,463,053,746 3.3
2016 1,509,479,413 3.2
2017 1,574,340,576 4.1
2018 1,624,655,245 3.2
2019 1,643,966,318 1.19
2020 1,449,253,586 -8.8
2021 1,5682,825,626 5.6

Kt SHUAALE EHA|AEI(ZM: 2023.3.17.)

2005~20219 &2 %—?401 4% ——7}6} . -‘%O—ﬂﬁz}% 6}93%—
o] 69 4,118%F £(05)°lA4] 129 9,0207F E(21)0& 22 7|7+ ATt
4.5% S71st3et. 1t AL 9108t E(05)014 6627 E(21) 22
Azt 2.0% A5k

o
)
ri
ol
ol

H 2-11) Q2|Li2t &2t 5t9s2 tHat

Tel H £
72 B2 2oig ot
2005 650,281 641,177 9,104
2006 681,975 672,871 9,104
2007 728,612 721,439 7173
2008 758,615 751,097 7,518
2009 801,479 793,961 7,518
2010 928,524 921,734 6,790
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= e Sofst oH01S}
2011 943,900 937,110 6,790
2012 1,017,190 1,010,400 6,790
2013 1,024,977 1,018,187 6,790
2014 1,109,669 1,104,035 5,634
2015 1,139,383 1,133,424 5,959
2016 1,140,799 1,134,539 6,260
2017 1,164,452 1,157,660 6,792
2018 1,188,206 1,181,414 6,792
2019 1,199,814 1,193,193 6,621
2020 1,294,998 1,288,377 6,621
2021 1,296,818 1,290,197 6,621

HYAZIE(%) 4.4% 4.5% -2.0%

RER: o4t SHAAR(ZMY: 2023.3.17.)
2) Lt} it FQ SHA|

(1) s

Syt Aol oA 4 B AEEE A
=k Fx 59 FPAt B AT (E 2-12)94 BS ] i} ~—7}o}
£ FAIt}E oA 3557(08)°A 1,786A(21)0Z At 14¥ZF Azt
13.2% 7Fstal o, HojA(oi A4, SEH, F2A, dQIAd, S4EHA7
T, 71 5)2 1257(08)°1A 9347(21) 22 At 1447t A7 16.7%
Z715lr. o)X} vlojAdS Eekel AA Auke] sfAtalE 4807(08)
oA 2,7207A(21) 02 At 14A7F A7t 14.3% Z71514c
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A7t 3=19] sy 02

(B 2-12) 2|12} SHUARD 2y 318t

£rol: 74
T A 0fM B[O
2008 480 365 125
2009 1815 1,386 429
2010 1,627 1,211 416
2011 1,809 1,378 431
2012 1,573 1,159 44
2013 1,093 727 366
2014 1,330 896 434
2015 2,101 1,461 640
2016 2,307 1,646 661
2017 2,582 1,778 804
2018 2,671 1,846 825
2019 2,971 1,950 1,020
2020 3,156 2,100 1,056
2021 2,720 1,786 934
AYREIHB(%) 143 13.2 16.7
KB SHY4AHs SHNAEYZMY: 2023.3.17.)

SFALTLO] w2 QI sf A FRS oA AT SiPARL T E
W R 2 ST 019 B9 AFB(AF) 4 d¥e 23R A
Foa] F27F 1208(08)°1A 416%(21)22 At 1447 17F 10.0%
Z7¥ort. ?HE H|ojA2 1209(08)14 96(21) 22 A 14Wd7E
ZF 1.7% 4stoinh. ol Ad¥} vlojAd o) QIgus] RS o3t SA9 B¢

2407(08)°1A 5128(2D) 22 A 14A7F Azt 6.0% Z71atct.
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oL, %
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=
T A ALY HA} Al A EA} Al AP HAF
AE) T° @3 e AME) T°

2008 240 113 127 120 67 53 120 46 74
2009 365 1481 217 193 109 84, 172 39 133
2010 272 170 102 206 125 81 66 45 21
2011 324 158 166, 238 117 121 86 41 45
2012 285 122 1631 203 95 108 82 27 55
2013 307 101 206 190 69 121 117 32 8b
2014 710 467 243 309 133 176 401 334 67
2015 395 1000 295 267 81 186 128 191 109
2016 411 M8 293 324 103 221 87 15 72
2017 5241 145 379 3b2 100 252 172 45| 127
2018 455 1021 353] 303 89 214 1b62 13] 139
2019 547 98 449 450 79 37N 97 19 78
2020 553 1261 427 451 99  3b2 102 27 75
2021 512 1200 392 416 89 327 96 31 65

o
=18 6.0% 05% 9.1% 10.0%| 2.2%| 15.0% | -1.7%| -3.0% | -1.0%

XFE: LA EHAAEN(ZAQL: 2023.3.17.)

2) =t

S-Euet A7t 199 4bE 3392 70.5kg(10)°141 56.5kg( 20) 2.2
20139 ALJotar A7k 2.4% FAsHTh 22 713t 9, Y&, "= E
3t 247} A7F 15.0%, 3.8%, 1.1% ZHAstqich whd ZebAe) dujg 7}
Zb AZF 0.4%, 1.7% &% Z7FIAtt
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2010 2011 2012 2014 2015 2016 2017 2018 2019 2020
Kt GHUSALE EHA|AE(ZAMA: 2023.3.17.)

) dt2
sfeAtde Agske FaJAgA Ad Ad 10493 A&Hos 1 4
7t s A ofx ?lo A lstal =24l sAlshe A et OHQH?J

AL 71Z0E A o HakE AwEE A 1263 1A 44
A 153 GAA 9o Yt el HHE BT A A

27hgo] -1%2 Uit ol 42 Zashe AoR ekt 53] 819l
QAdo] AL ABFETIEO] 5. 7%= BlTA 27 A AR
Vb 2] AAE Sk 1T 7,5158(21) 0.2 ek} 2

1996419 25+ 2,719%3} Bl ZSAAE 53 1 ojido] 74w Aow Hot
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2-14) Q2|Ltzt AN 4 B3
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Amy A Sz

22 e — = = R
7 ol L Sl

2010 20,701 17,139 9,077 8,062 3,662
2011 20,915 17,635 9,371 8,264 3,280
2012 20,809 17,577 9,308 8,269 3,232
2013 20,819 17,751 9,644 8,207 3,068
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X A2 sHelI2!
2014 19,986 17,228 9,378 7,850 2,758
2015 19,825 17,155 9,308 7,847 2,670
2016 19,225 16,402 8,648 7,854 2,823
2017 19,274 16,442 8,409 8,033 2,832
2018 18,995 16,416 8,263 8,153 2,579
2019 18,716 16,179 8,079 8,100 2,537
2020 18,239 16,060 8,145 7,915 2,179
2021 17,515 15,652 8,238 7,414 1,863

X2: SR DSEIMEN2022)
(4) et

Zluet A= gRte] Aol £AE FAlE 20099 12 9,770
7| 5%t o ARk o= Faskal oy, FNE TR A= 60
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A4, I FAES, FUAANL, vhely, BAAE, A5 AEAd 5=
Al FAdH Hlgols. FNT FAlE 12 7,636 A(05)914 1=
8,881 A(22) 2= 0.6%71F &% FhAstolrt.
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FAdol A&7ksst =7t BA9] ZIRte] B, AAA o= A A A
gz i F29 A THe] =7t AAEe $2 84r RA4E Jlo
2 A=

ARQHEL S G- VIVS T W7t 2 250 1A 3
dofl we sfegeri ol B FUSEA of el YA g T4
Q48 AFHYAT. Bk A TN HYRERY Fago] Aol
we} SHYIER HE FAH0] AL 02 Holw), o 7ed] e 7
A QERo] eigo] kel wEolek. B3 Seltete] FAH S T
o T A% BEF W S AA HF JHoNA FAH-ohag] e
A% F03 9IS AT Ao AgEr,
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s woj
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(3) A
ARA FAot ARANEY] AL o the F A AAES B3
2 oleh. A, AP AP e AAH eARc P& e A
welo] SRS 2% W7k 5 PP I 29 01 g olck. A4
2 519 7484 BoIA njele] FAE A% o] /g AL RAE 6.8

oA 7.322 0.5ZRJE A5k H I3 A2 -AFol ZW AH(HAT- 2
SHe 0.5ZERJE 5. ¥ Feprle @Al 7.6904 v 9= 1.42E
FEt. ol mHox: =7t s Ei o, sl 271, A=H
A 5ol 43| sjFd=2] 83 21d0] HAAR, Heriee] A
U SAEE $7F 52= 8l A es Eest A2 A9 242 AT
e =5 7Feg 2oz AddS HolEr

e

m

!

)

A, Wb 2k A% 99 L A L50] AHE ATHUA o)
2% FAT 5 Ak 0] YO BS FRoH A0 Helk 4
Az ARz A, okF e THLL 7hed vl ZaE Wabl 7}
2 708 A Ak WePlE TR FHlo] AXA. 1
AR 6.5004 T 7.0% 14 EIIE A5T Aoz 2t 2t
07 U VU ZERY ohlet Y 2 7149 WA /)3
2 QU] A APt thestor & e SiF B e ol 5
7FaL 3L, BALAT 1SS AE BAl] Bhedh] 91g 24
B2 wayol el wet B i AF 5871 U% FE RoE

AR, AP FHALE ohiXE 7| sk goz SUIE
w3 A Al BlXE Ggo] B A Ao dyHc. Juse
V8] AR e EAEo] ob T 6H°k Ag9] Wskt AR} P54 A
o Y] ol el B AEATY A9 4w Jrow
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=7t9] Aol of| x| 1L

0] WistE siErdp] HskE 74 2 Zo=® HyH. o] wet
Y FolAx 7% RSy o3
(adaption)& Z5= o] HA; F881d Ao AYH. M, @aF
He SFE ol oY HEo] tigh )14 Alar E3 /SRR Rzt
oA A9E B9l 251 1
NFS A3t aFE) ol HoiMe T w7 Aq1He] Ad

o
& 7L 5ol SE=oF ot

—_

|

O

N

4) IMEMO SHYRTZ Xl XA}
(1) He o 24 Z3}

s olejof sief A = Bl nlHe] SOl ZFoF & 48]
25 7FS B ok vk 7HE, 2AlorY] AR SBAAB A=A
AATA(Primakov National Research Institute of World Economy
and International Relations, °]s} IMEMO)= §tF =719 s|oF8S s
A, G 71 WG B2 Yl AlFStsto] Hrkskal +91E izl
t}. IMEMO7} ¥#sl= oAl X|4(IMM: Index of Maritime
Might)= 2021958 10075 o2 29 H¥HAQl A
& W7lel7] Sfol et s Aol

IMEMO 39 AlIA «=ffollA *-2lvehs 2021~202249 A% AlA 5
A5 7151 S A, i 71, S & Al 7HA HEE B
S s FYolA 2= YAE WEEE AL T 1%7t 1,0008<=
BojRit} 2, @ F7je] Wk ALSE skiAEol 2 Ao Bty
T, S} S90E AR FTH A A 5o

117) IMEMO(2022), pp. 17-23.
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g oME Bttt 2de 7HRAIE, B %2-: 2 Tﬂ oHOWHL@r 24
a2 & A R HAAE 2ot ST B IFol A L &
202 Brl FEE7E 2021~20229 A 595 715

(& 3-3) 2022 IMEMO M|7{| aH EXHZH X|== 1~109] =7t
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oieel= EEIIm

az EEI
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wago EIIII
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as B
[4) 200 000 400 000 GO0 000
=suxy = ALE oagus

A= IMEMO(2022), p. 23.

2) M5 L8 & AIARY

SEUEE A 1~49] H719] 39 202193 20229 =9 #37t
ASiTh. 20219 FARIA= Bl F=0] 42 1, 291 7ISSeY
202299l= 1917F 5=, 29171 vl=o 2 A7F B il S 2021
| ml=of] o]o] 2911 oyt S A, STt FE Aol hol 19 Rt
nj2e 2935 Ao Uehdth u]-Zo]| 0] 3. 49 7= #Aofet Y
207 2| A% 97t |AESGIh T, AR FEEE AuEd, 9
uete] st A4 67900 24 10070 7He-t] o3-S 71=3c
a8y TR 2t Y B s 47 699 2919 &2
<95 AA A1) o] SR A= A, TS =S 5f
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J7t, FF F=2 77 A5

= =
A7, Y EF 52

3-4¢F &t

H 3-4) IMEMO SHYEH X|5= Ligat RE|Li2} &2
=5 M HE 20214 =9 = 20224 &2
YA K|+l 7|7 Rl
(o Zeh+ald &S X4
OiYAIE oY =710 £ots offY | BEAtd 67 69

NYS 27 22 -2Fol7| It

o5l WrRelth &, g =t YA,

ES
AT & 4 glom, AR Y82 <#

%

SHOFEITH] X4

o
T o) oy, oz el 6 °
g | OI% M. oL AR, Shy ATz 5 , ,

02 S5Ol oY &5

X2 IMEMO(2022) A2 2 HIEfO 2 KX} A4

ol

7t

S|F Aol g =7ke] e, £k vy, Jsfiet vietE B A4S (EEZ)
o 9o BAIE= g HA] ZFE HFYEALT FEAFES v
gt A A5 ALY, e AARY, At AR A, At
7tA A F Y| 7HA EE PRIt IMEMO &AL 23 -2yt o
FAY A= 20219 77602 679, 2022¥0]= 788 6990 TH LY.
AA 10071 =71 FoA st Eez, AdA AU BHg v REsiohe
RAE 5] HojEot

Rt

I~
[e][]

7|7
20229 9-2luzte] slat A= 3%k 7,598 QI ER 5915 7|=3) 2021
| A4 D £9491 30k 3,121 ZJAES}F 6T} A= AT IMEMOS] £

118) IMEMO= 202130l & Al Xt 2022'H0] 5 Ri2f| ZAS AlRYRHD, 47| &2l= 20218 H3RE
(v.3.0), 2022 HM2RKv.2.0) AL ZtCt
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Aof| W2, s A= £97F HEdh 92 Q22 Aute] HAa |2
8o siA|7t 7P E ExtAstHA olFolFal, ZEU 19 FAIZE TRt
ool A At AFEE 2effFl7] fiRolrt 119 20224 S-Eubet g
= 2,1752 89, FBHN(E Eh= 1,4042 9%, YFdhe= 2,895
2 790elch. -yt g s 2,9792 69, B HAY Holge
1,0872 791, A7 14582 2,0702.2 89, 3.9 2 532 3,682
2 590t} YgolMe] A 5HL 1,622& 129, T EE 2,596
o= 69, 713 g2 582 24392 1595 7=t E3 HE4AFHH
9] 2= 3,9752 79, oSt 5 FE e 1,8312 149, o
FE 23382 119, &8 24 59 6,5052 4915 7|53
Ch siY &=

IMEMOZ} 7145l oY &5 AU HA 4 Ax=x ZH0 2 5j¢f
N FPs= BE FFY HFAE &5 gttt g S5
slst7] {8l IMEMO® & 187HA] AlR 52 53t 20224
2t s &5 A4 1150612 Addof ojo] AlA 295 7|53
AR HEEE AnEY, =5 Y i 4,0988 79, =718 9L
U= A FEE 7392 189, FESAE & HH= 71558 59,
A F= 1,2672 229t 53 AYL 1,665 149, Hli-8 =
322312 29, Al wizk AZRA $52 46,5092 19, A A
= 74782 49, AA AH O FHEE)= 3,501 499E 7]
. SHEA HF S 4.0192 49, A4 HF T 689= 24
, "Itk oJ¥F2 1,72002 169, vt AJAF FA AL 4,008Z 39°]ch.
N E2 1,3002 249, YU AI= 6972 89, At A4 ik

131, A9F 7hA AJARS 82 519, AL 3422 4599t

%

o

2
oy e JT o7
1

5

B
e

¥ do

:Clig
ofl
)
D)
5"0
Rl

119) IMEMO, 2l 2, pp. 95-99.
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2t AJAPY

o4 IMEMO ZA} ZTE Q9 f-Eluets X2 A SHAE
8 5 QAR S, RAAE 5 A

SfF7=ol 7ol 2X Fesith
A g HA 5 SHAAME AA 2FY siFdEeR E‘z_* dst=
o] Atk e & 4 ik Seldel) vl WA S
o2 95| YA djdo] 7], dokd Zol, A x} o] =3} Zo]
=% A2 A 8212 FF Aoh-rsd Al 22E 949 A9kE 5
3 FEsa, 9evt 7k e B Fsiehs Aol Wasiths A
< Ak,

2. MLl

ofE 7Pt SRS W3] o] el FAL Hohuy] ATt
SHelo] %t g7 QA SjeFelo] 4t kY] ofn|9lA] W
TR e A okert 2o 97 dgue =
BEIEEHIE) R AL A71EEY 59 UAES AT

ol

K
P oS

(i
FRNE)C 2 THSH RE B AHEY JuEos Hasl & g
=eo] A%t si¥ F7EIEG sjdEo] At =7kl B Alo] g

ZOE WE
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rd

AR B §F=S S (maritime power)°| A3t =7V R
th ZA & Yol mie] /g £7E Q&S & H AAs] AHE

Al AR Bl Zo] sitE, AAIY 5= 7INte R St AT
(Hard Maritime Power)’, 74, Ist7|&, 23} 5 7|90 o= ‘A
“doF=(Soft Maritime Power) 0= 2=z "sige o] A3 S7i= &
T AUtk

=D
HO )y
)
N
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I8 @ ZAR7E a4 SFTAE WAL 1, ofn] g IEAl
Al A= 01“5 NEL7F? QbA AmE SjFg=hs ofmgh
ZHAA T27]0f ‘N2E AFH) S B AsiFd=olzts AdS WAl
FE71? B AFE A3 B‘}EH_ A ol2fgh A2 - QR ERE A& wolst
3, E3F 2 HEVF ARG, A3 52 AXEA AT HET
A 22 AEE A4 ohFet T4 o] 7Hdol thsf Mottt ol
IS Bl 2 Arolxles 1) AltE HE7|(Transition), 2) s1¥E 7
9] F(Extension), 3) ¥ FAl 7t Ei(Expansion) & Al 7FA] -

87 AEE Bl AlsFE=e gl sl AwE it

1) AICHX X2t7|(Transition)

ol A A= AlHCIA sjFd=ol obd Al d=2 7ide] HF=A
Aol |3t AlZH(timing) 8.919] A12olt}. 20239 2hAH|o] A 20 A]
M2E CES oA oF 230% 215 @Yok AMEA LA EFYE
331 SHE BtA(Howard Max)= @A19] 3H4o] vithr} Wsie A 2
2 A3t HE]olH, o] ‘Sea Change' 3l AL 120) o] Ejxe}
53X 5 B UMY 224 Wl & S uishke Aoz o]
SfETh S HAE 539 B4 Fs Soits o ARHsier 22 Al
717F = | QIR 202332 Al WA ‘Sea Change’ A|7]2al Hop2D)
o @01%91?5—- AJAFSHATE.

Az A AAlE @4 224 199 A71E Au ddE o] A= o]
ATt EAlop7E iRt f-aztely o] AYIskE Q)AL v|-F 2
ol FAPGARER ofy =t A A ARt SiEEA 2147] A

120) £7HA 2/(2023), p. 20.
121) 92| &, p. 20.
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okl QU ol AliA AdEr]d sjge] £AIE APk, 3
3 die 2= o] Wasit. = Shel= H2A7t of7|%t ‘Sea Change’
2 HEEHE A3 Ag7|olA sigelAe] 2 et olHe B HE
©Ju]9] ‘Sea Change'E SolstaL Utt. webA AsFd=-2 ol Al
2 Adgrle] gtEe A=l WS MEA s A%t g2
2 olsf=H, o] Ho] AsjFd=2 /Hd< oldlfste shte] 8zdolzta
AZE olfolH.

2) si¥=i9o| J4d &HEK(Extension)
AAZ AES FollA TA sfjFd=o] sfteld) gy 5 FA sl

ofe) F2 A oArt, vl sk 1, 3l St 2 A4
Felo] 4 heFe FAYA FAhA R0 ZAEU,

=
)
(e
ol
il
ic)

2

L% 9 8 5 3 e A vas) AT, s X
o713} SjoF PAFE So] AtjHos defei), ki vl 4, B,
eiAls 2o A4 e AfEoR B F4E dof g% o
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Iy 71&9 AgsidE t FAsidE o Aok ol sl 24
o3& QIAEIL Qir}. THThA “AlSjd=ollA AgFsfof sk g2
FAAQI7E? HIZE ARLE §1FE(Smart Maritime Power)o|tt. ©]&= XX
I 1o]of AntESY|(Smart Power) 7Hd= o] HEAZ] Fi2o]
o Yole "AntER' = StEuke]ef AXETRR]Q] £3Hcombination)
O HQT122) Yoy} AHE HEoA] Rk Q= 7 HHA o]
o, w50l & AMERQE Fo 22E AFOoE Yorby] fI7t 84
o8 HITh12Y) o]F Edig 4SS Aol S=luztzt AFsfoF 5t
= el deof HuEd 4 719 A4 g A4 gl =
A FaL, Yo7t o] F sl 284 232 ol Ut 7Rl
Y gt F T 5 AT S 29T 5 Qe 7HE v
Sh= Zlo] RSt & 4 Utk o3t SHoIA Alsjdrd=ol st
+ AUE g2 319 232 B9l A9 ok Z=the HolA A
AHFo|1, 3t AHeFAold), S2uirt AjFohs AUME S
8 7ok fEuEts vigto] ol 3et ZAE “sigEe dstAl ARgshd
A wjEe] HelE g 4 QS Aol 129)

)
mlo
ruﬁ
I N
)

3) oY FAL 32t EHH(Expansion)

AEHo2 S sty S SAHCE vIREd(Sea Lane of
Communication: SLOC)S &Hsl= Zo] el SHo= FQ35F 4
crolqltt. I3y AFH gy FAF 31to] 7| SHSE Mgt o] WA,
W7 e 502 QAo FAF s Qlrt.

LA 715H3} Alglolck 20221 COP279A HEE AR E7]$o]UA
122) Nye(2009), p. 7.

123) 9J2| &2, p. 8
124) Mahan, 2| & p. 541.
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E|E A9 EQ A (the International Cryosphere Climate Initiative
research network)x= EIA0] M= 2050d0] =W E=o49] o
71&53lE 49 9= ojEo] TaEt Ao J=E Q125 ol FAY AS-

2 Fo] ofze BIao|H 205040] H ojS ol BaE e
2E 7le) A2 Fo] oA 4u1o}u4 §~okAlokE 9= A
29 2Aeswe] S Rt N2e HSEISLOCKS Tl o
25 e TMoR B Y ﬂ S -
959 49 YIRAROPRAZL SR 19984 olF 509 Bt o]
4| e 2A5k Qied, 504e) A 20484 0% AAF A
A BEYT Aol Al e St ofele A, el
L A3 BE P A S e Mee o W ag
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ST &=
30 I

=

A Ble e Wil RUSNTIRS LR oI g
194G ERH SPARNIAE 1% T A
A2 19944 AABA, 19954 %sﬁ%ﬂ—ésxgﬂl ool
I oluA Y HPPITIFY BA L 447K 082 A A2

O

o,
T
Y
3o
)

o

2R S BBNJEH) £eF ﬁ*&f’l 20239 39 EFAEII ol%
Sl viek EWAQ oF 2/38 AHske o Ae] e 84 L SRy
Srjopy B BAoz ok Hxol A 474 chixokl HAsY

th120) 27450] SRR AR st ol8L FAFHES B3 A
A7} SRS, FORE SFAE, AL, s SoIA
A i Aol s ek oY A AR Ak ofe
52 ot o) Slol A% Helet Bt 94RE Al 27T 5 9

L sgo] @ 5 9] o], FASNFTEE A3 olole] g A3

_o‘lr‘
r

125) International Cryosphere Climate Initiative(2022), p. 34.
126) 2w HEX1E(2023.3.5.)(HMY 2023.5.8.)
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A WA 8918 Hel7|4 wAlolet. Sjel|é WAL ket 7]
FAGE Hp] ol Ud RIS BEY e u}o 2 715 7}
ATk 4= Slek. AIA AHolo] HgE ol 9

AL, OOl 5 2% Al 1%, ASHE SFEA] 714, A5E
9IH 1%, ArtE UA7IEE HFERHS S AnESH 0§ 713
£ A3d 2 5 Uk el gt HERARIAE v Aok 74
24 7gE B}l Fa4el Mg AL Aoz Bkt

:l:‘;
x
o
o~
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>
I
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®

4) ‘MaigZd=" Mg

4 A 1%— S Aol % Wk 712 slepgsel A

2 oA Ay, Seae sigEo] A% tw sereol e w7t
) A E ARl AL S Ao %owr 7jols], Anpron =

go| 73t 271U Qu|gteh 127) T3 20224 9 HFE A=A
2 S A% Alvd oM sjd=el de S, s, o

&5 5& &9 =7 TAGEHSBDe] 7195k, SRFEERE, o7
&5l =g FiL, =A| ARRl9] Bafel Tl 7ojsks E52 she =
7F2aL Aokt 128)

gH, AlsiFd=rel /g3t d-siMe vl 470l w2 A A

9, oA, SAE, viole, AT, 715, KA, HI
52 B9 slogtol Sk A8 oAk £ vt 9Ek129) o]t Alsky

127) 868, A9 &, p. 544.
128) 0|5%4(2022), p. 84.
129) 919 Xt=, p. 84.

173



A2 uE A7 AoleR 7|9ES Sl Hoket 2Ys) Adstt A
o= olsfgct. o] 7% o BAHNA AT At vl HEE
2 ojulahs “AsjbEr ) Aol Wage] that o] Rl

ok 2 AN E o] =QEAd IAL} vlws) 9of A=
A4 Al Fd=r olghs AEL 7ido] B agkA| o thsf AlthE A
7|(Transition), 1Y g S (Extension), AT FAF 51t S
(Expansion)gt= Al 7HA] 719E2 Aotz ot T83l o] & Bof Al
IS Ve AT AT HY =F 2FE Hol olg
o)1 AntESHA E8otl, A AlA sjgstos JFES SiEo
N Y [3E Arohs 43t ol =7F ek g o® gostgit.

(O 3-4) Mali¥zd= JHae
4822 (Hard Sea Power)
(#7e, MY, B2 B

P82 (S0t Sea Power)
(7, H87|%, 28, 20 §)

Mol SZE=
M N 20} B 01U 2 ( mart
P it b (@81, A5k) \ aritime ower)
_ (3, B0 7% 8% 32

+ RAFASEHRIH0IL B, 02U Y HUH)
« E221Y SIH0I1FH7, COVD-19)

+ FHURIIY By

- FEYIY E23W, BENI) E

INE=RPA N ESS|
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H2E 2= T=f Al

1. =2 ‘Maritime 2050: Navigation the Future’

1) 742

HIME = 2EF7E 20199 18] THSI. F=784] Lol 2
A 71095k siAE 2oke SAHLE v =AY Weto] H8okr] f’t A
Ao} o fPRIREE ©aL Rt =0l 2050974 of w3t 7|9 Bl

2 7ML =AE T BoF AlE FAE FX3A 2 duekS vd A
A F4o=z Hoqzr)r HHEog EdE BY FAHoly EA,
Maritime 2050 A=7HlY &9 B3 94 98 T4 &8t
2) 2 L8

gt QtEel HAYAA 5

HiME BAY, Vs, L 24, 79, =
70 ZoFollAl 2050E71A] 9] SfjAL 2oF HIHE AHAISHAL Tt

(1) AH=(competitiveness)

A HAZ, S0, F6A48A 75 229 SjAF S| HIE A3kttt
F= A S AH(the UK's maritime cluster)E Bof AFh Ak 5
9] Fd= Bl geFolal AR A|AIE A= IMO W 49

= Aok, A4 shadgAL Ak |, e 29 52 5% 2
29 24 fHi= Hpﬁ‘ﬂ_é&‘i} 379} AL EoF 7F GEYA 53 siA
A 58 FRE B35 7435 FEYA(strong partnership)& 7-=3H}
2050 v 93t 2 HAE AH|stal, siAFEEIZ(MCA: maritime

ol
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and coastguard Agency), ¥= AZ(UK Ship Registers)2] J& 733}t
E St QPA(Safety) #oFolA =2 A AREE &R0

olg ol AR= AdAS A F= A FE siit EHAEHS} 22
A A AE|A SYAEZEAC] HAol wig 733} g4 7Y W
= HO} A9yt 713 gff, IMOoA ZE4] SHist, 3FF 5|9 W 1995

(Merchant Shipping Act 1995) 732 &3t HAL A3} 5=

=
AL XA
O

)

(2) 7|&(technology)

AOLE 318 7]&9] txIel, YAl ARgo] 9lo] Z2d Ax /= X3k
31, LA} WASH R&D F|HEHE AT 20509704 St
£5 Hof suax FRERAN IS Bt R A ol &
FTUZ AL, 203097H4] 71 Y H HAES et Rk i 94
5|5g 243t X9 R&D FAH 1t YEYAE %
S MR 5 BlE 24, IMO W TAEE T, 05% W Al 7, 2050

7t

o3t 22 92 AL Al P BEE AT g
ﬁ

o1Z 9ol AEL A2 AT T WA= 24, Pt o

A} B4 B A S8 A
7] gt =AA o HE 52 3 A%
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(3) 2I1ZHpeople)

AL == (maritime workforce)?] ThFAdS SH5HY, E3F] ofAJQl
go] gHoj| YAt} 7]&3} HlojEl 7|Rte] A E A 480 W= IF
4 ¥ 2O/ E vt Ve 1S @ AY BAE AR

ol& 9ol AH = ad TPy FHE et A 37, 58 F7|=2 9
A 28 HHge & I U}Ei i34 siA HE7FE 3 ‘Maritime
Skills Commission’ A A, VR, 7H3E A 22 vl 7]&of A5t

H Ad A 5= 3% ZX"‘:}

(4) =4 (environment)
A&7Pssta 3 2skA0l AL TES AT} 20508714 BEt
9 Y giuE ARst G442 5o 22d EdEE Fi3it) 309 W
3

ol& ol AH+= FH7IHOR o Hof etatjE A229] o]y A
Hhot ol ‘A AL Al (Clean Maritime Plan) < E35F &4 A2 3
< BA 41, Auto 2 REO LAVIALL 7|0 d S BV 5 &E
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5|E st} ‘Maritime UK'219] €& 53f 59 F7]9] £9 Hof o]
Rkl N
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(6) 21Z2Kinfrastructure)

et Bopol 4] ulgf WS} o] ek Qlme} EAS A4t B R
Hopol 14 ERE] e TR 4 U R

ato] MEVALS i) gukat 25 Hofol A AXZE HlolE o] 1
3 P82 7okt 3D ZYUY, EE 5 V| 74T RV 52 A
I g3k, FAE B iU A4S IR
AU A, B4, At A D s, HE R

=27F2A A2 (National Shipbuilding Strategy)oll wek A2 A

o[

A
9 HE 59 AXST, FRE AA AE A9S Susl] 9 249

A9 ek, she: Bolol Al 34 sedt As) sheoHe) Aed
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A9 S48, 2050974 A Amoh A A @ Avtegyt 752
g3t FAE Sefgic

o2 18] ANE AHHeL A 7 YR AA SEVA 22 o],
ﬂa} HE Qlmet 7|39 st Hof 8, 4l A oA #H, &
AT Y S A B 5 B e

(7) orEQt YHZZ|AA(security and resilience)

W o W BYEY, A4 71 ALS At AAsSA AR 7] &
€ FE Folslal AAok= Y HA A (maritime domain awareness)
|4 228 Ax 52 58 SHYRUEE ARt A7]e 7|9t 3= oA
AL Al ClE, SAREY T 2, FA oY mhES St A 5=
SOl S FEtoAel QtEE gHIth S2d P QhH(global
shipping route security)E oA F2 SHE et X384 2
g, FasiFHEf e RUEE, s 7Y A 5= SRR A
Hit #E 52 39 Aol A0 82RE Qudl, EReada Hogth
HEA 9 4] stEUete] | olelal, sidolA ] Hyudgs At

)

3) HIH ==

HIAE 7o) Bof Q1S Es) A7} 2xs6k14F sk= 10T ‘SAF 2050
7Fx]¢} B]-(Maritime 2050 value and ambition) & AAlSkL QlTt.
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(& 3-5) Maritime 2050 10C{ 7}X| & 0™

1. AL HE MH|A L ZEE 2S5 shAlE, 28, 2, &2 2 70 HS0IM =2 44
RS /X H defoll! =M FES INUFLICEH

2. H2|0{HE = HAERHIL EOZM HAN 012 F2|= MRS oA 20F 4
HSS MEFILICY.

3. SHAF MO CHSE 22|2] B S ZSkot! MA &12| thst Y S47|Y(SME) L 228
7|1 271 M2 ShAF 7222 H9| EE SO3RILIC

4. M HANMORZ ofjAL i L HOt HEI MEM0)| A S2H 2 HZ M| XKIE AL SXIE
LICY.

5. SiAF QIS M7 |10 52 TS E HSIAIA oAt ws L S 2O0FIA MAIE 252
Aol HNE =L

6. SHAF 2201A2] 0|2 z|CHEI5H= AtREHE £ MME STIFLIC

7. SHAF QITELO)| CHEt =M R EQ| XIEHQI £Xt X|HOE F=S SHAHH|ZLIAL| MAN
OF IigXQl =72 PrELIC

8. &2 W2 717l 271249 =S Sl FASHAY |T(IMO), =ZHcs7 |7H(ILO)2 2E =4
MM M 272N BYS Akl

9. &, SiAH20F, stAAS IEEHME Sl B=2 SHAHIZUA G17| 22 =712 PHE7| 9
st MEMOI i 2HAHE FEgLIC

10. G=22| oAt AH|AS T MAOf| ME20|H(showcase), S, AH|A, &2t AIX|LK{> Y

HIXE ZESH SiAL R E 20FE B 6L, HH 2 X| o2 FZHLISW)S Sof M=Xol 22
H oAl O|HIES Fot= ZHE NS RAIBILICH

oA

1=
=

40
ol

2. O|= ‘Blue Economy Strategy Plan’
1) M2F 32| HYjZ130)

20184 7|20 & mlo Y EF o] kH|= FUWISBAHGDP) 7kl oF
3,7309 g2, 2308t 7H9] LAtol 71of3ict. siF W =] S8
AR 2017WURE 20189714 AWt 5.8%F 7|53l vl AA| S HESA
A AREQ] 5.4%E 57K COVID-19 Hywjo g QIsh ojg2o:
Eoka, vl=r W g4 Hold, B5F 442 SiEa 9low, 203040
£ ol et =871 Al v S7FE AR ogET

130) NOAA(2021), pp. 34
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NOAAE 20179%-F H] E—Er OE’—B:U], 55| 2, S
AAY S, 3
7N oo s 49}7 E(S&T) ”JFE‘*“ OJUMEHE FXS A Hsl| Hrt.
A2 20184¥ =71 fFH A (National Ocean Policy of 2018), 2019
| W=k EEZ9F gefiArh At A= ARo] et tied HYE(2019
Presidential Memorandum on Mapping the U.S. EEZ and Shoreline
& Nearshore of Alaska), 2020 7= ¥{eby A =9 (NOMEC) A%
A|ZH2020 National Strategy for Mapping, Exploring, &
Characterizing the U.S. Exclusive Economic Zone(NOMEC)), 534t
£ A9 9 AAY EX1o] Bek 377 (2020 Executive Order on

Promoting, 2020 Seafood Competitiveness and Economic Growth),
o= A9 A7) 22 = geds 24 9 543K2020 US.
Federal Strategy for Addressing the Global Challenge of Marine
Litter) & =7} A2hs FAske d F=22 Jd2 ok

NOAAE 20199 A2 Mallows Bay-Potomac River =9 o &
T F9L AGstL 7€ 1Y S HE F92 S5ke 5, Tt
28 o R EF o|Fkn|d] 7]ofstar O]E]r NOAA AFF-AES
AE A, Az BHE SiFA 7] AA, BE 7S B2 H AAA
T+, 715 & HS T St ) W %}"éﬂ*— el ohFet =50
T o

oly

—_

JZi 1

20208 NOAAE QI AJAE|(UxS) ofZE|AlolAde] ¥HdS Fi1
NOAA ZHAo]| o3t AIAR] AME-S F7HA1717] 95l =2 NOAA UxS
AgE THEP HEUL} Foto] A 9, FAF 2 o #HE
COVID-19 tf3o2 QIgh At Aol 9tA sk, gl vA|=

FFS d3foto] 583 Hlojg E ABIAE HA AT & UES 7
t}. o9k $4kE AARS gt el A B Y ARt ok B
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2 WAl A Yol A, 2020 SIA clET} AHe hoF 2
£ 22U AT I 55 2etold Y 5 FAYch

NOAAE E3H 718 NOAA Z2 T34 9 7|3 Hute] =Fof| gt A
B71E 95t7] S8l vl=r BA EA=BEA)T A s BA 9148 AN
< =S ol k22 i AAY 7HXQ wl=r AA] BA ] 7=
010Ho}.1' HSHE F4ot nl=9] A 3EE 3 AYS d27] ¢
olct. NOAA £F o]ilkH| Mg 57fd A YL o]2fgt o|UMEEE &
EF o|aknE WAL, HolEet 7]&o] HA o J&Est= A
e fsto] Y= A

—_

i1 :% ool mlm il

2) B2 THI FQ L4813

NOAA £F o]xr| A8 UF|(NBEEC)= 1) Y 25,
At 3) 4%“— JF, 4) A AAE, 5) A9 B A, 6) WH

l“d' )
U_L::OI‘:
of oS
2

7) o 5 77N Eof2 ?LHHL NOAA £F o|xln| HF 574
IQJ(2021—2025) FEPc. EF o] kn| o|UMEHES oAl A £8
EHX(EH 1~5) o]Qof|= ‘HT 24 99< MAsta, 9% 713 E &89
o224 tlo[ee} AH|A0 Z]osta thE HE oEUS FEET 4= Sle
713 9FE Fislels 2§ B2 ITHER 6~7). BXE 6~72 ARA
o7 ALH ARYACIA & o, FEUAY A, a8 ¢ H=YA A
HF, S&T A% & ofEEAolA, I A, B4 9 HE, ASEAA 57t

o 485 7 Ao

131) 912 X2, pp. 4-6.
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2. 0ZEEZXN=ETLE
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_._
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- 29 91 o1 714 Ol T

- oy 1 T

- S AJHIA PR [0S

- BB 29 5% M3
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- S5O W B2 95t 71 St
-3y 2o Y

- 5ifo 2 E0JEf HIB

- 22 9 AHo{0j Ti3t Bl0JE| S4t

" BIIIE(Mapping) 4 X A3t
- 3% Xl R 2Ol 22
- 57 l0JEf B3, QMIER| 2 08 JKst BlojEi2

. SA240] Ti$t NOAA 7|10 EXI

0x
foi

~ 2T QI A3 AE 517t 2 M3t H0f 7A5)
- A2TH O B8

- Xle] 019 2| Hols) &o]

- O] 412 Ol

- CEEPN

- Al9l Tkt EST 2 HolE| 28

~ M7 7|4t OfRIHS MTIE

A 2% A FREE =X - IUU
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- X Y BUHE Y3p|s DEs
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e F 3 BMA STt
- M22 =8 oY 25 719 2y 2 X1
- oli2F SAR|0f CHer e =y
-®2 7= Bt o2
4. 0|29 51, oot RS g Y | - B 7Kookl XE7kset =200 HAl XA
&|=22|0f 0] - O I |ISAIE flet IIEEHY Y
° ofidt Ay B
-Mex Bt =R E
- =7} oY ThotiE H=F Al
* BHA 71| Oloh & M
- HE U HILHOIM
- etuEe B3 KR S
- AQF ZH HIO[H HlW & = i
-l VIE RE ML =5 AG WS Y
* GIOIH 22| & 2dst
5. 0|=29] ohgY, afiot ¥ @rfs ¢iot | - X CXE sl 23 H[0|E
SSHO| 2= gy - G2 Y 54 2 ALD HO[EH|0|A 2
- ot A 2 A S |= 7
o g WAt M=t
- S ol 1= HF Y
- BEHY S IE 7= 2t
- HTAIAE 05 ZEZSS|Q M JHY
7|0 £
-UR &8 7I1E 1
- HtEION &Y
L - oY B Y EA 5
o3 ETemROA I ny
;?IEIE T12r JJ_X|'—| LH_I_ = o= _ %‘I‘”X—'!Qi XJI:IX-'OI ol 7H|:|r

el
ok

02t oi

e =

o LS T2MA ZEAS}
- Aef, 2=, el Ot
- NOAA T277249| ROI &4
- S&T Teh &ty & 71453}
o M MEHY Jet 2 HE
7.01= 2070 ZES /5t - M H EE MY

WX Q8 73| HE « HRLH|OA 2 EHof
° =A| S 2y

A= NOAA(2021), pp. 4-6.
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3. FHLICt ‘Blue Economy Strategy’

1) MY 23 7 L YU

et SIS B3 Ak 3179 Belo] GDP7L HhAst glom
Atet ol g, sheoluix), shdes, shkugalA HokolA 308 Ao <
A7t B3 gk At gRE FuAA] et JolEst 2 s
AR BHOE Aol B e ) Ayt A, AR BE
2 0|23 AYsk] $Ie BAGIA ELHQ 2 ofsien] kS Al
T glom, Avtte] A5 PN AR B ol Het
e g BER Bk

Autte] EFol3len] Mk 49 5L syt SAlejorie] Ato]
Eof Mk 29101 MAE FUlste] FAH0R di=wl oA +HS

£ ot} #AFoE EF o|ilen| M2 "19.12. HF 9 F
— '21.2.~6. AFHE A FoPA 2= oA 1) — 22
o7 st T QOF W — ~'23.3. o TAX HE' HHE A
FE AT =22 AYolt). olA7HA] XF Ago| TEHA| g2 T
£ oM Su9d FEE o Ayt FRolA A H
(engagement)E FA02 Ao FQ AL T3t

132) Fisheries and Oceans Canada(2021), pp. 4-5.
133) BES engagement paper(ZA: 2023.4.14.)
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2 5 Al 7HA e AABRL ot Al 7HA] Wl et 2

A= (& 3-7>° Hehd Hieh 2.

Zax

el

o
A

B 3-7) F{UCt SF0|Z 0| HM2f viskt by|
T=F 2|
o S0l A, EfE Ao B0 HFRLIES| AX| ¥ 1& 7|88 Cidalal/|
Qloff & ZHE Lt ME2 offY 7|8t HIALA 73|19 7 T
o Y0 X|AS A=t oMAH0l =200 SHotl X|&7tsotn ZEAOl s
4X| 20FE Asiot= ol 71K
X o oMM 2 LS S &0t | 2o HAE 0|4, 0|50|E & HIE[A
(First Nation, Inuit, and Métis) ZZ| 2l HEQO| MEL{A JHRS A4 X|H
0 7|7 PE At SHRE 72 MEJO)| CHet B2 3 AHRLIE|S &0 SIHE K|
o2 M HFAUL} HIEFD SR HFLIE| 2to| Akg] ZH|IA AKXt o4
FFS0| A SF 0|2 0|1E HSAIZ17| flol Qs 7|t KA HFESE
FFAFLE|RLS| RS F2IoH 2utM0I E0|d RHS XEXNO = BEM
St X1

- §F0I0| 22 0/30] XY 522 Yatots 715 2

< M), Xy, 2701 H2 % X U eilot 2610 HHS Mafot= 712 23
U H2 231 U M2 7|8l 1o

<, A, 2UF0I ARLIE], A2 2

| 55 D% 7|2} 5101 B2 AChl Lt
0|2, 7421 H0p20) Fg) B A U 3
=
=

- FLiCto| 25 0| LDI0IA 7152t K5O HAE FO0|= H £20] & A5
UHEEEREE

- RS 017 Ao AYMO| CIKILEL U KSEtet BRAE X|2KO! T
(5t B e 4 Ol 421 012 84 K|

<25 XJH, U018 MU BH2I5101 SHY A9 U TP A9), 44 QA 81 T
B OILIX| 5 CIE AR 21| XIA &l Jj2 OjHE SRS W oA

- B 22T RS SHSO| AT 542 X/

- CYEA0| W2 I20| 52 02 =0/0f &

=}

QJoRLE0| Ho| BUsH LS BHE 4 = XX
%01 FE, T 2 ASLIEDHE2 0| 4=0/0] Th3t
4 9l OILINEISS) B4 U TS FEot=2 X2

< HLITHES 0| = DIOIA] ST, T2Y 2 TS Ih6H| 915t XRIS A

SO Oy

Xt&: Fisheries and Oceans Canada(2021), pp. 10-16.
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X2 Fisheries and Oceans Canada(2021), pp. 17-31.
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sFd= A4 vt EREYPE A7]O) sjFd=e] 2o 3t
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