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AMP: Alternative Maritime Power

CAAP: Clean Air Action Plan

CARB: California Air Resources Board

CNP: Carbon Neutral Port

COP: Conference of Parties

CVI: Clean Vessel Incentive

DAC: Direct Air Capture

DERA: Diesel Emissions Reduction Act

DTR: Drayage Truck Registry

EPA: Environmental Protection Agency

EPCI: Engineering, Procurement, Construction and Installation
ESI: Environmental Ship Index

ESPO: The European Sea Ports Organisation

HPA: Hamburg Port Authority

IPCC: Intergovernmental Panel on Climate Change
LCA: Life Cycle Assessment

LEDS: Long—term low greenhouse gas Emission Development Strategies
NAAQS: National Ambient Air Quality Standards
NDC: Nationally Determined Contribution

OPS: Onshore Power Supply

PESO: Port Energy Systems Optimisation

PPCAC: Pacific Ports Clean Air Collaborative

SDM: Self Diagnosis Method

SIPG: Shanghai International Port Group

SSP: Shared Socioeconomic Pathways



TAP: Technology Advancement Program
TRP: Truck Replacement Program

VBS: Vehicle Booking System

VSR: Vessel Speed Reduction

WPCAP: World Ports Climate Action Program
WPSP: World Ports Sustainability Program
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EXECUTIVE SUMMARY

A Study on Implementation
and Management Standards
for Reaching Carbon Neutrality in Ports

Yong Sung Ahn - Ju-Hyung Kim - Seung-Hyun An - Sung-Ah Kim -
Hye-Ryeong Lee - Hyang-Sook Lee

1. Purpose

= Despite the target level and deadline for realizing carbon
neutrality —considered to be the only option for limiting the
global average temperature rise to 1.5°C — being unattainable
with current technology, carbon neutrality is now a constant

value, not expected to change in the future.

- Therefore, principal agents of implementation including the
government, port authority and local governments need to
minimize uncertainties surrounding technology, related policies
and the environment, while undertaking effective and efficient
responses against pressure to move towards carbon neutrality
in ports. To achieve this, it is necessary to formulate ‘Standards

for Implementation and Management Activities' for proactively
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taking a systematic approach.

= For realizing carbon neutrality in ports and implementing

related regulations,

- (O This study established the concept of implementation and
management activities in Korean ports, along with how it works
and what it consists of followed by a proposal of standards
(draft). This study also extracted key indicators for examining

thereafter outcomes per each activity.

- @ This study aims to propose specific measures for adoption

and application.

= This study can provide a solid foundation for formulating
a practical guideline for achieving carbon neutrality in
Korean ports. With the adoption of strategic implementation
and monitoring system, the implementation and management

of carbon neutrality can be significantly improved.

(Table 1) Purpose of this study

Purpose Expected effect
* Devising a practical guideline for

implementation and management realtlzmg carbon neutrality in Korean
activities in Korean ports, along with ports . . .
how it works and what it consists of =~ INe introduction of a strategic

followed by a proposal of standards implementation — monitoring system
(draft) can significantly boost the effect and

efficiency of implementation and
management of carbon neutrality in
ports
* Preparing a solid verification ground to
minimize uncertainties surrounding
technology and policy measures for

* Establishing the concept of

* Extracting key indicators for
examining the outcome of each major
required activity

* Suggesting measures for adoption
and application
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EXECUTIVE SUMMARY

Purpose Expected effect

achieving carbon neutrality in shipping
and ports

¢ Effectively undertaking domestic and
foreign regulations by major principals
of implementation as well as
stakeholder groups, and ultimately
extracting optimal measures for
realizing carbon neutrality in ports

Source: prepared by the author

2. Methodology and Features

1) Methodology

(Literature review, comparative analysis) This study investigated
the present status of domestic and foreign regulations that
specify the implementation of carbon neutrality, while
conducting a comparative analysis in accordance with the
classification per keyword.

The concepts and the differences between the principals of

‘carbon neutrality’, and the level of its resulting targets and

levels are summarized and analyzed.

The concept of carbon neutrality’ required for ports, implementation

and management targets and/or requirement levels are specified.

The connection with atmospheric environment management in
ports seemingly interconnected and overlapped with the

implementation of carbon neutrality in ports has been reviewed.
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(Table 2-1) Comparative analysis of major domestic and foreign regulations

Classification Content Remark

* Background of requiring the

L implementation of carbon
* Reviewing the concept of

) neutrality
carbon neutrality
* The concept of carbon
neutrality
* Investigating and | * Direction for pushing ahead
* The concept of reviewing major domestic  carbon neutrality by nation

carbon neutrality
in ports

and foreign regulations
and the present status of
implementation

* Target of carbon neutrality
by nation

* Specification strategies * Relevant regulations

* Specifying the concept,
target and required level of
* Specifying the concept of | carbon neutrality in ports
carbon neutrality in ports | ¢ Reviewing the connection
with atmospheric environment
management in ports

Source: prepared by the author

(Literature review, comparative analysis and in-depth
interviews) This study carried out a thorough investigation
and review of the guidelines of international organizations
as well as implementation status in major domestic and
foreign ports, specifying the subject and scope of ‘carbon
neutrality in ports’. Following this, elements of implementation
and management activities required for materializing carbon
neutrality were identified while classifying the type of

specific activities based on attributes.

- A focus group interview (FGI) was conducted targeting domestic

XXiv
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EXECUTIVE SUMMARY

‘implementation and management activity list for carbon
neutrality in ports identified from the result of literature review

and comparative analysis.

(Table 2-2) ldentification of constituents of the implementation and
management activities for carbon neutrality in ports

Classification Content Remark

* Guideline related to carbon
neutrality in ports

¢ Specific implementation
cases in domestic and

¢ Comparative analysis of
domestic and foreign

 Identifying the cases of carbon neutrality

elements of in ports foreign ports
implementation and .
management © Identlfylng elements that * The .SUb_JeCt and scope of
activities for carbon = constitute application
neutrality in ports implementation and * Classification per major
management activities attribute
for carbon neutrality in |« |dentification of elements
ports per attribute

Source: prepared by the author

2) Features

= Based on domestic and foreign relevant regulations as well
as major studies, this study establishes the concept of
‘carbon neutrality in ports’ which has not yet been clearly
defined in domestic and foreign fields, along with major
requirement activities, types as well as how it works and what

it is composed of.
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Following this process, this study proposes Tmplementation
and Management Standards of Carbon Neutrality in Ports
(draft)’ that meets the reality of Korean ports, specifying the
types and concepts of implementation and management
activities of carbon neutrality. Furthermore, this study
extracted major methodologies, key indicators and standard
systems while proposing adoption and application measures

for effective implementation.

Therefore, this study can be evaluated as an initial step towards
discussions on valid methodologies for implementing and
monitoring carbon neutrality in ports, available policy and
technology inventories as well as comprehensive system for

standard implementation and monitoring.

Review of preceding studies

Classification Purpose Method Major content of the
study
¢ Establishing the ¢ Study, compare | * Reviewing policies and
concept of and analyze cases of carbon
implementation and domestic and neutrality in domestic
management foreign and foreign major ports
activities required to | literature * Defining the concept of
realize carbon -Domesticand | implementation and
neutrality inportsand | foreign major management activities
This undertake relevant regulations in | of carbon neutrality in
stud regulations, and then relation to ports, Extracting key
v proposing standards = carbon indicators and
as well as adoption neutrality classification system
and application - Implementation | based on the
measures cases of carbon | classification
neutrality in * Proposing the
domestic and ‘Implementation and
foreign major Management
ports
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EXECUTIVE SUMMARY

Review of preceding studies

Classification :
Purpose Method Major content of the

study
* Focus Group Standards for Carbon

Interview (FGI), | Neutrality in Ports
Expert seminar | (draft)’
* Suggesting the
standards for adoption
and application

Source: prepared by the author

3. Result

1) The concept of carbon neutrality in ports

= Carbon neutrality in ports

- Carbon neutrality is a state of cutting net emissions from ports’
to zero by reducing greenhouse gas emissions as much as
possible resulting from a variety of port activities, while
removing pre-emitted greenhouse gases with the application of

carbon capture and storage technology.

= Connecting carbon neutrality in ports with the management

of atmospheric environment
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(Table 3-1) Comparison of carbon neutrality in ports and atmospheric

Classification

Purpose

Targeting
subject for
management

Monitoring

Emission
reduction
(direct)

Emission
reduction
(indirect)

environment management

Atmospheric environment

Carbon neutrality in ports
management

Reduction of health hazard in

Prevention of global warming oublic/local community

Greenhouse gas Atmospheric pollutants

* Investigating sources of
emission, Drawing up an
inventory

* Measuring the concentration of
pollutants in the air: simulating
the movement and diffusion

* Health and environmental impact
assessment etc.

* Investigating sources of
emission, Drawing up an
inventory

* Connecting and converting through the secondary reaction in the
atmosphere and its impact etc.

* Applying emission reduction | ® Applying emission reduction and

and prevention measures prevention measures
* Converting to low- * Converting to
carbon/net-zero energy low-carbon/net-zero energy

* Renewable energy—-based
micro—grid

* Improving energy efficiency:
automation, optimization

* Preventing the movement and
diffusion, carbon absorption and
removal etc.

* Renewable energy-based
micro—grid

* Improving energy efficiency:
automation, optimization

¢ Carbon absorption, removal
etc.

Source: prepared by the author
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EXECUTIVE SUMMARY

- Rather than taking a dualistic approach to the aforementioned
two areas, it is necessary to devise measures that aim to avoid
inefficiencies in repetitive work and investment by unifying
relevant tasks where there exists a crossover. These areas may
include monitoring and drawing up an inventory; application
of measures for emission reduction and prevention and

optimization for improving energy efficiency.

2) Implementation and Management Standards for Carbon
Neutrality in Ports (Draft)

(1) Overview

= Implementation and management activities for carbon

neutrality in ports

- ‘Carbon neutrality in ports’ can be understood as general

activities required for achieving net-zero emission in ports.

- ‘Implementation and management activities for carbon neutrality
in ports’ suggested in the Tmplementation and Management
Standards for Carbon Neutrality in Ports (draft) can be
summarized as follows; applicable technology as of the present,
key technology for realizing the carbon neutrality in accordance
with technological development or applicable technology based

on policy methodologies.
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= Specification of the subject and scope

- Depending on the scope and methods of target materials under
implementation and management, the subject can be classified
into two: ‘climate neutrality’ or ‘net zero' and ‘carbon
neutrality’. While the former refers to cutting and preventing
emissions as well as absorbing and removing 6 major types of
greenhouse gases and other GHGs which have a significant

impact on global warming, the latter is limited to carbon.

(Table 3-2) Target and scope of implementation and management of carbon
neutrality in ports: substance classification
Classification Target substance Remark
* Carbon dioxide (CO,), Methane

Climate neutrality (CH4), Nitrous oxide (N20),

6 major GHGs Hydrofluorocarbons (HFCs),
or Perfluorochemicals (PFCs), Sulfur
Net zero hexafluoride (SFe)
Including other GHG
Carbon neutrality CO,

Source: prepared by the author

- There exists a need to determine sources of emission targeting
for implementation and management as well as regional
boundaries; the concept of ‘organizational boundary’ can be used
to establish a boundary on the basis of ‘the scope of operational

control’ among Control Approach.
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EXECUTIVE SUMMARY

(Table 3-3) Target and scope of implementation and management: physical
scope and working boundary
Classification

(operational Boundary scope Remark
boundary)
Direct emission resulting from
Scope 1 activities within the control area
of ‘ports’

Emission resulting from por . .
lission resulting from port |, Indirect emission through
activities or indirect emission

Scope 2 either from outside ownership ﬂ;e use of traded electricity
or outside control ete.
Scope 3 Emission occurred in the value | ® Applying the concept of Life

chain of port activities Cycle Assessment (LCA)

Source: prepared by the author
(2) Classification by type

= Establishment of an implementation and management system

for carbon neutrality in ports:

(® Emission monitoring

(Table 3-4) Definition by the type of implementation and management for
carbon neutrality in ports: 1-1. Emission monitoring
Type Concept
¢ Process for clearly identifying the size, pattern and

characteristics of GHG emissions resulting from port activities

- Collecting information such as the present status per source of
Emission emission as well as activity data for drawing up an emission
monitoring inventory

- Drawing up a GHG emission inventory for relevant ports

- Measuring actual emission for modifying and improving the
accuracy of estimation results

Source: prepared by the author
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(Table 3-5) Classification of implementation and management activities by
type: 1-1. Emission monitoring

Type Activity Indication item

* Defining scope and target for the

* Investigating sources of management

GHG emission in ports * Investigating sources of GHG
emission in ports

Emission _ _
monitoring * Drawing up and evaluating a GHG
* Drawing up a GHG emission inventory in ports
emission inventory in * Investigating the status of major
ports sources of emission (measuring the

emission)

Source: prepared by the author

= Establishment of an implementation and management system
for carbon neutrality in ports: @ Establishment of an

implementation and management strategy

(Table 3-6) Definition by the type of implementation and management for
carbon neutrality in ports: Establishment of an implementation and
management strategy

Type Concept

* Not only complying with domestic and foreign relevant
regulations, but also preparing a systematic implementation
and management measure to practically realize carbon
neutrality in ports
- Forecasting and analyzing future emission in ports, based

Establishment of on the GHG emission inventory
an implementation | - Specifying problems and related issues: Selecting relevant
and management effective technology, policy measures and extracting the
strategy priority pertaining to introduction — application

- Proposing target level and implementation schedule:
Modifying the detail based on further environmental
change and monitoring results

- Forming or rearranging working, organizational system for
effective implementation

Source: prepared by the author
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(Table 3-7) Classification of implementation and management activities by
type: 1-2. Establishment of an implementation and management strategy

Type Activity Indication item

* Establishing a strategy per individual
port
- Defining the scope and target for the
implementation and management
- The present status of sources of
GHG emission in ports
implementation and - The present status and forecast of

) management strategy for GHG emission in ports o
Establishment | carbon neutrality in ports =~ Setting measures, target and criteria

Establishing an

of an for emission reduction and energy
implementation conversion
and - Implementation strategy, schedule
management - Implementation inspection,
strategy evaluation and reflection of the
result

* Unifying works/organizations
exclusively in charge of the
management of carbon neutrality in

Building a management
ports

and operation system

* Building a private—public
cooperation system

Source: prepared by the author

= Establishment of an implementation and management system
for carbon neutrality in ports: ® Implementation inspection

and reflection of result
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(Table 3-8) Definition by the type of implementation and management for carbon
neutrality in ports: 1-3. Implementation inspection and reflection of result

Type Concept

* Measures aiming to improve the efficiency of long—term
implementation and management by 2050 through
examination on the implementation and management
results in accordance with courses and scenarios for carbon
neutrality in ports as well as readjustment of target and

Implemtgntatiodn strategies
Inspection an - Evaluating the results of emission reduction and its relevant
reflection of result : -
implementation and management

- Reviewing the validity of alternative measures (technological
policy) for emission reduction and effective implementation
and management

- Rearranging the course/scenario

Source: prepared by the author

(Table 3-9) Classification of implementation and management activities by
type: 1-3. Implementation inspection

Type Activity Indication item
* Implementation inspection and
examination
- Implementation level, examination on
the outcome
- Reviewing the possibility of realization

Implementation Implementation in 2030-2050
mrseﬁ:g?tlg; Zr}d exallr:r?i?w z(t:itclfr)wnén q - Reviewing the validity of technological
; and policy measures
result reflection

* Readjusting implementation course,
target and criteria
— Modifying and reflecting on the
implementation and management
strategy

Source: prepared by the author

= Emission reduction and management in ports: @ Emission

reduction and management (Direct)
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(Table 3-10) Definition by the type of implementation and management for
carbon neutrality in ports: 2-1. Emission reduction and management (Direct)

Type

Concept

* The concept is to minimize or to prevent the ‘emission’ of
GHGs resulting from port activities. Measures are
established and applied for reducing and preventing the

Emission reduction
and management
(Direct)

emission per sources in ports

- Introducing and applying a variety of technological and
policy measures for reducing GHG emission from major
emission sources

- Converting to low—-carbon or net zero energy
- Developing and applying alternative technology

Source: prepared by the author

(Table 3-11) Classification of implementation and management activities by
type: 2-1. Emission reduction and management (Direct)

Type Activity
Reduction and
management of ship
emission
Reduction and
management of
unloading equipment
o emission
Emission
reduction and Reduction and
management management of
(Direct) emission from

entering/exiting
vehicles

Reduction and
management of
emission from other
facilities

Application of
alternative measures

Source: prepared by the author

Indication item

* Emission reduction measures (direct)
- Vessel Speed Reduction (VSR)

- Converting to eco—friendly energy in
the concept of low—carbon net zero

- Supplying and using AMP
* Emission reduction measures (direct)
- Changing aged equipment
- Converting to eco—friendly energy in
the concept of low—carbon net zero
* Emission reduction measures (direct)
- Limiting the entrance/exit of aged
cargo trucks
- Converting to eco—friendly energy in
the concept of low—carbon net zero
* Emission reduction measures (direct)
- Changing aged equipment/facilities
- Converting to eco—friendly energy in
the concept of net zero

* Alternative technology leading
programs, funds

XXXV



= Emission reduction and management in ports: ® Emission

monitoring

(Table 3-12) Definition by the type of implementation and management for
carbon neutrality in ports: 2-2. Emission reduction and management (Indirect)

Type Concept
¢ Other than measures for directly reducing or preventing
emission from ports, secondary measures and infrastructures
are established and utilized to consequently cutting the
emission from ports

Emission . - . .
. - Improving energy efficiency in the process of unloading and
reduction and ; . L
transportation through automation and optimization etc.
management

- Responding to the energy demand in ports through the
connection with renewable energy—based energy production
=~ supply

- CO, Capture and Utilization: Supplying renewable energy
utilizing captured carbon

(Indirect)

Source: prepared by the author

(Table 3-13) Classification of implementation and management activities by
type: 2-2. Emission reduction and management (Indirect)

Type Activity Indication item

* Adjustment and efficiency of the
unloading and transportation
process
- Readjusting the arrangement of

physical structure such as the

Emission Optimizing the process of order of unloading and
reduction and unloading, transfer and transportation process within
management transportation within ports, as well as terminal facilities
(Indirect) ports and infrastructure

- Automating and optimizing
unloading, transfer and
transportation

* Adjustment and efficiency of cargo
truck operation
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Type Activity Indication item

- Adjusting and optimizing the
operation and dispatch of cargo

trucks
* Renewable energy-based energy
Establishing and dependency
operating port smart — | * Building micro grid in ports and
micro grid establishing measures for linkage

¢ Establishing smart-micro grid

* Supplying renewable energy
utilizing captured carbon
CO; capture and utilization | ¢ Developing carbon capture and
storage technology: connecting
with air pollutants

Source: prepared by the author

3) Introduction and application measures

= Formulation of an implementation and management strategy

for carbon neutrality in ports

(Table 3-16) Introduction and application measures: Formulation of an
implementation and management strategy for carbon neutrality in ports

A Limitations and Improvement measures through
Classification ! . .
problems introduction and application
: * Increasing the * At a national level, the government
Formulation of )
an uncertainty such as should
implementation changes o_f ® Develop the §tandards for
and .techno!oglcal as well as |mp|¢r_nentat|on and management
management |nst!tut|ona| activities for carbon neutrality in
strategy for environment due to the ports
carbon neutrality characteristics of a @ Provide a guideline regarding the
in ports Iong—term' strategy, latest applicable methodologies for
technological measuring the emission as well as
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Limitations and Improvement measures through

Uliitezion problems introduction and application

reducing and preventing the
emission the emission per major
source
* Based on these measures, individual
ports should
@ Investigate sources of emission in
ports following certain standards,

development or and draw up an emission inventory
paradigm shift @ Revise the course and scenario for
— Requiring a reducing GHG emission by
systematic approach reflecting the result of
in order to avoid risk implementation inspection and
factors resulting from validity review of core technology
uncertainty and ® Estimate GHG emission and
improving the effect reduction volume and
of implementation forecast/analyze the future
and management @® Set up or readjust implementation
activities and management indicators and
targets

® Establish and carry out individual
strategies that include specific type
of implementation and
management as well as
implementation strategy and
schedule of sub-activities

Source: prepared by the author

= Development and application of an implementation inspection

system
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(Table 3-17) Introduction and application measures: Development and
application of an implementation inspection system

Improvement measures through

Classification = Limitations and problems Finedueten and cpplieston

* Establishing indicators for
implementation inspection as well

* Increasing the as a ‘regular evaluation and
uncertainty such as reflection’ system for formulating
changes of‘technologlcal implementation and management
and institutional strategies for carbon neutrality in

environment due to the ports

lchar?ct:terlstltcstof a (@ Evaluating the result per
ong-term strategy, implementation and

gechrlwologlcatl gi management indicator based
evelopment or paradigm on existing strategies

Development
and application of

an .
. . hif . .
implementation _»SRI t ., devel @ Evaluating the result of reducing
inspection . e{ig'r:]”gfto evelop a GHG emission
system y ® Reviewing the validity of existing

‘implementation
inspection and reflection
of result’ for establishing
and changing effective
strategies by minimizing
the gap between the
reality and the strategy

implementation and
management indicators:
Reviewing the necessity for
changing indicators and target
levels

@ Extracting change/improvement
items necessary to reflect on
next—term strategies

Source: prepared by the author

4. Policy suggestions

1) Policy-making measures

= Establishment of an implementation and management system

for carbon neutrality in ports
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(Table 4-1) Major tasks (2023~)
Implementation task Main agent

* Developing a ‘Guideline for the Establishment of
Implementation and Management Strategy for
Carbon Neutrality in Ports’

— Establishing ‘Implementation and management
strategy for carbon neutrality in ports’ for
individual port: Readjusting targets and

standards of existing strategies * Marine Environment Policy
— Pushing ahead with revision and Division etc. of the Ministry of
supplementation of ‘Carbon Neutrality Oceans and Fisheries

Roadmap in Oceans and Fisheries’

% Requiring
consultation/cooperation
with related ministries and
departments and their
affiliated organizations such
as Maritime Industry and
technology Division, Port

* Developing and applying ‘Standards of
Implementation and Management Activities for
Carbon Neutrality in Ports’

— Incorporating into the ‘Guideline for the
Establishment of Implementation and Management
Strategy for Carbon Neutrality in Ports’

* Developing and applying ‘Standards of Technology and Safety
Implementation Inspection for Carbon Neutrality | Division, and Port Logistics
in Ports’ Planning Division

— Incorporating into the ‘Guideline for the
Establishment of Implementation and
Management Strategy for Carbon Neutrality in
Ports’

— Conducting an annual/frequent evaluation
(update), and reflecting the result

* Building and operating ‘Joint Response System | * Jointly working with regional
for Carbon Neutrality in Ports by the Public sector’ |  offices of oceans and fisheries,
consisting of local governments, port authorities | local governments and port
and regional offices of oceans and fisheries authorities

* Marine Environment Policy
Division etc. of the Ministry of
Oceans and Fisheries
(national level)

¢ Jointly working with local
governments under jurisdiction,
port authorities (individual
port/jurisdiction level)

* Establishing and operating private—public
cooperation programs for pushing ahead carbon
neutrality in ports

Source: prepared by the author
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EXECUTIVE SUMMARY

= Strengthening of emission monitoring

(Table 4-2) Major tasks (2023~)

Implementation task

Main agent

° Marine Environment Policy Division

etc. of the Ministry of Oceans and
Fisheries

* Developing a Guideline for drawing up an | x¢ Requiring consultation/cooperation

emission inventory in ports

— Connecting with the emission inventory
of air pollutants in accordance with the
‘Special Act on the Improvement of Air
Quality in Port and Other Areas’ and then
unifying them by adding GHG as a
subject substance

— Announcing the guidelines, etc. and
reflecting it to and amending the ‘Special
Act on the Improvement of Air Quality in
Port and Other Areas’

* Investigating sources of emission per port

and drawing up an emission inventory

— Incorporating into the ‘Guideline for the
Establishment of Implementation and
Management Strategy for Carbon
Neutrality in Ports’

— Conducting annually (update): Reflecting
the result into ‘implementation
inspection for carbon neutrality in ports’

* Preparing measures to connect and share
data among related ministries and
departments as well as organizations for
calculating the basic data to monitor
emissions in ports
— Mandating government ministries and

departments for connecting and sharing
the data and reflecting it to and amending
the ‘Special Act on the Improvement of Air
Quality in Port and Other Areas’.

with related ministries and
departments and their affiliated
organizations such as Maritime
Industry and technology Division,
Port Technology and Safety
Division, and Port Logistics Planning
Division

% Requiring consultation and

cooperation with related ministries
and departments such as the
Ministry of Environment (National
Institute of Environmental
Research, National Center for Fine
Dust Information)

* Jointly working with local

governments under jurisdiction and
port authorities

X Marine Environment Policy Division,

etc. of the Ministry of Oceans and
Fisheries

° Marine Environment Policy Division

and Maritime Industry and
technology Division etc. of the
Ministry of Oceans and Fisheries

% Requiring consultation/cooperation

with related ministries and
departments and their affiliated
organizations such as the Ministry of
Oceans and Fisheries, Ministry of
Land, Infrastructure, and Transport
(IKOMSA, KR)

Source: Rewritten by the author after content revision of P. 270, Ahn Yong-Sung et al. (2020)
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= Launching a technological leading program for realizing

carbon neutrality in ports

(Table 4-3) Major tasks (2023~)

Implementation task Main agent

* Preparing a plan of securing finances in order to
develop and support leading technologies for
carbon neutrality in ports
— Connecting and unifying the program with
emission management of air pollutants in
ports

— Pushing forward with the amendment of the
‘Special Act on the Improvement of Air Quality

in Port and Other Areas’

* Introducing and operating a leading technology
program for reducing and controlling air pollution
at ports
¢ + Developing the classification system for port
carbon neutrality technologies, conducting a
demand survey, and extracting the priority of
technology development and introduction, etc.
— Connecting and unifying the program with
emission management of air pollutants in
ports

— Pushing forward with the amendment of the
‘Special Act on the Improvement of Air Quality
in Port and Other Areas’

Source: Rewritten by the author after content revision of P. 270, Ahn Yong-Sung et al. (2020)

* Environment Policy Division,
etc. of the Ministry of Oceans
and Fisheries

* Environment Policy Division,
Port Management Division,
Port Technology and Safety
Division, etc. of the Ministry of
Oceans and Fisheries
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EXECUTIVE SUMMARY

2) Expected effect

= Serving as a solid foundation as well as a guideline for

extracting and executing an optimal implementation strategy

- The ‘Tmplementation and Management Standards for Carbon
Neutrality in Ports (draft) reflects the following elements; a
review of a variety of technology and policy for realizing carbon
neutrality, a comparative analysis considering inter-connectedness
and repetitive elements, identification and selection of major
activities necessarily required for the implementation and
management of carbon neutrality and the classification of
attributes. Therefore, this study provides an initial foundation
for devising a guideline to realize carbon neutrality. At the same
time, with the adoption of strategic implementation — monitoring
system, this study can significantly improve the effect and
efficiency of the implementation and management of carbon

neutrality in Korean ports.

= Developing optimal effective measures for realizing carbon

neutrality in ports

- Major stakeholder groups such as port authorities, local
governments under relevant jurisdiction as well as related
industries are able to utilize the Standards, effectively complying
with and implementing domestic and foreign regulations. This
study ultimately can develop optimal measures to practically

materialize carbon neutrality in ports.

xliii



- This study contributes to creating a virtuous cycle where the
Implementation and Management Standards proposed by this
study can identify areas that need to be improved as well as

the intensity though inspection and examination.

xliv
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HhE s$ASE Y

1. HHE

1) X7+ 2}

Q) AR AP Eofo R RE Solok B Tl Bjof BAjY
A 37 vhe, A TREE Wiss 1 Thge] Baeu s 34
Sl eAEI S Bo) A AR0] AR T LES AR @

SPAIRE, LIS o]F teke AIIRE O R QI8 24740 Bl A
sd0m 27Kl nebd 479 7] F LAk STk B8, o
of wetd A BEL2E7F HeotA Aot A 233K Global warming)
AAgo] TS k. A& A WS 7O Z71, o] A% o] F &
AZIA B F7M0) WE TEst 24§73 Enhanced greenhouse
effect) 7} A7+ 243} HlAYSZS Fallojlzt & 4= Sl

3) 7|SHEIE HIE (M2 2022.6.19.)
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got a5 T | 02

(J2 2-1) Mt 2MF 1 Enhanced Greenhouse Effect) 74

The Greenhouse Effect

o The earth alsc

and the atr

- pa
The sun's the atmosphere

o But mostofiti
e a captured and retained
by greenhouse gase
The rest reaches the earth a

where it is absorbed by
oceans and land

-

Enhanced Greenhouse Effect

radiation travels
toward the earth

Natural Greenhouse Effect 1 Enhanced Greenhouse Effect

i
i

Fewer greenhouse ! Less radiation

gases capture ! passes through

less radiation ! the atmosphere

Solar ! Solar
radiation ! radiation

@

More | Additional
passes i ;ases retain
through the . much more
atmosphere | radiation

AI=2: World101(2022)(ZMY: 2022.6.19.)2 HIEHO 2 KX} JHE

A)7:9) tsl2 Qlst o1 F BARL ofn] A Tl s WAy
ShaL Qlek. ZlMste] W AR FYAIPCOY A6H BRI
A (20210 T2, ko] FFol o5 BA 2,00081F feAglo] HE
SER A70] LUt} AR o8, olo] 2 stk B, 59,
718, B A1 5 3 7 9 31 71S B FR0108 ABH

o2
i
lzl

ll



At & HiAo] mt2H, 20194 7] & coz,1 =l 714 2009 @
2 CHs 2 N,O9] AL 804 ¥ = 1 £F07 H=2x5|7 9o Xt
EH2E 94 17509 oF 7HY =7 —7}0}‘7 AUt ofof wEhA],
2011~2020 Ato] AB+ E= ofi¥ HAZ 1850 °|F XA Elo=
TEE L JloH, Bt o A5 &% JAl IHA 3,000 ol 71 HEE
Ao L}E}Uﬂ Qlc4) o9k FEHsto], 19504 o] F Zz} zgg = i
b gl 5o] SbA R0 HieE EojEX
™, 59 GA] RIZE7}F Wopx|1 11 7*5 A

TRl ZH3 7HE A S71skal Qlow,
BAlo] B3E 39 Rk 9 A= FA] F7oka QlttS)

2) 1.5°C AL2|e

g2 AR E 71597](Climate crisis)oll tigt AZHA0 &, 2016E
A212 FA71 SO GARS Sl Al F2ds RS s A At
Aog LAVIA HiES Zo)7] 95t ‘ﬂ}ﬂ“&’ﬂ(Paris Agreement) <
&5l olE Bl AT B9 o= AFIS ol tiH] 2°CE
R oFf= A8k, 1.5°C oz ‘—’41115}7] 3l =57 | = Sh= B3
of dhgt gej7t ol Fol ATt

4) IPCC(2021), MI6At WI7t2TM(ARB, 2021), p. 8.
5) IPCC(2021), M6At B7H=2 I M(ARB, 2021), pp. 10-11.
6) IPCC(2021), M6At H7HEDM(ARG, 2021), pp. 14-17.
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2ol 71 02

ESH GAREE3]9] 9307 [PCCE 20189 EY E_L/ﬂ ‘Special
Report Global Warming of 1.5°C & 53| AF43} o]d =& thn] A+
BH2E9 1.5C A5, 20 AS52= Qe 9F, 24A7tA W4 2o o
£ AYZ AAIskoi) oo w2, A4 dA(20219)2F FF 1.5C7HA]
5ok AlolA, 1.5C% 2T ASste Alola ZZo] Higt 71% §49
Ao} = FAXCE FonRHRobust) Zpel7t Ao, ThA] Taf i
O|A0] X HHF2 e A5 Hro Atolof wheba =3t 1
§ 57h GF Ado] Higt sAEY ke H A B
3 o, ARt AAA ] A Rl W Ao
Aol 7} A A0 R oS5l WEkA, A5 EE 1.5C o]
AE O, 174, A, ARRbE, Q17 tE 9 A

2T o} 5ohe AET tiE astA |

1

=
=1
E
;
\1>lrE

o[n I‘
o
<t
o

oH.
o,

=
"
£3

oX,
o

=

T3 & HYAE, 21009714 A 1712 A= 1.5C oY= A
ko] QA= A XA o2 2030W7HA] CO, HHE%}*— 20104 ]
A 45% o)A} #=otal, 20508 Aol eAFH(Net zero)= 4510

A3

7) IPCC(2018), p. 14.
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1) HMzX ZA

20159 1.5°C Alvg] o] ZA% s EAY Aoz, FA-Z 2016
ARy 2o g 2UVRA ASERE AET Hl ofofA, 20209714
A7) Agkd EHFASKLEDS) o =71 2A7EA AE5ER(INDC)E A&t
712 &gt vF Ut o]F, 2018¥ofl= IPCCel E¥ HilA ‘Special
Report Global Warming of 1.5°C' & &9l A+ Hd2k: A5 1.5C
oJlZ AAlst= FH#O| Ity ZAE rhSIH

o], 2019¢ 99 w0l FFE 7178339 AlA 6578 =7t
AFES AR v 9low, 22 o 129 |-HATHEU)°] 20508 7HA]
EASYH 1S BXE sk= 9 1Y (Buropean Green Deal) A3

, O olgslr] Ao |AZTH FHHF ¢ 2050

i
o\
IAC)
O,
S
r (¢]
e

]
o
2,

(o)
<
¢

gl AZFA HiES F iRt A7dstal, By
SH 2A7AE A T a8 5EE E85HAY B4 2H A Ve
o] &5l AAFCEMN, HiEE = TAL} Tk ©aTo] A He AH
Z, <HiEo] 0’0 He /ElE osid 4= Qlth9) 20224 84 7|EL
2, F 19871=0] B3AFHE TAF R AAPAY EAS B HA S

%

8) XI&7sth =AMALE| Hos I8t Th3tRl= 2060 BASE T2
9) HASE SMETAE SHOIX|(HMY: 2022.6.23)
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F8 =7=0] AlAet ®AFHY /fE-2 ZA ‘Climate neutrality 2
‘Carbon neutrality’, 712|321 ‘Net zero' 9] 37[X|&2 &35} 4= QI A,
‘Climate neutrality’ @} ‘Carbon neutrality & 7]3-H3lo]| oFgdS: w]X
= AR disf )17 &5l ot HiES o552t AAE B9l el
=0 &, SEHE ©es /doRE, tio] He 2AVIAR BT ¢
o}, ‘Climate neutrality' @] 3%, 1997 12¢¥€ W ESJGA A #4836
2A7LA, & oJARIRA(COy), HITHCHY), oHERHFEAN,O), saEsfet
(HFCs), TE31R1HE(PFCs), SE31H(SFe)ll thet 3= oJuigtet. vF
‘Carbon neutrality & 6] 2A47}A & CORRS: iAo =2 sttt CO, Hf
ST AT 4x9 CO; &5 HdE AIeAY, gaiEd 59 71
A5 39l FHYHE Fdske Aolth ‘Net zero' MEY A,
‘Climate neutrality & AFA; 22 QU2 o]sffd o= lou}, it =719
Aol webA AeA o g ARREL Qls A0 mofEn: A 247}
A SHfE S ARSlsl= /i 0 &, ‘Climate neutrality’ @F TRRFFR|2 6
] LAVIAE B Rt AP, ‘Climate neutrality @F ‘Net
zero' = FARRE 7NE o & &5 glom, ot 2AVIAE I o=
oto] COL0NRE A%3= ‘Carbon neutrality ©f B|3]] Rt} 33H st o 7]
A=A HiEAH o3 Wjto] |/ EHh

| 2FH NdS ARy, SYUSE HES
of o=, =, 42 5 B2 =7F=EC] ©®HAasE Mds AEel 3o
‘Net zero', UEHES} YL ‘Climate neutrality &S AREstal QL
o}, HHhH Z$=19] 79 ‘Carbon neutrality’ @] O 2 CO0l tigt ]

£ FH0= B2 vhAsn Urk

L 30

B

o

AN
ko
H
Y
2
>
3,
b

ot
A

10) Net Zero Tracker ZHO|X|[(AAY: 2022.6.30.)
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(B 2-1) 271 SHASE e %

Cie 2471A
=7t EHASE N
CO; | CHs | N2O ' HFCs PFCs | SFg

o= Net zero 0 0 0 0 0] 0]
Ell=1 = Climate neutrality 0 0 0 0 0 0

=4 Climate neutrality 0 0 0 0 0 0

= Net zero 0 0 0 0 0 0
A= Net zero 0 0 0 0 0 0

&= Carbon neutrality 0 X X X X X

o= Net zero O 0 0 0 0] 0

St= Net zero O 0 0 0 0] 0

NERPINESTY
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H2E =Uie| 23 8 Hlu

2t AlYZ Y5k, olF B9 H
D FAA] A 5F AAlstL Aok A, "= 20509714 ©AaF
< 9Asl] et A dgo, 20219 119 20509 H-Al2 4@
At A71H=2HThe Long-Term Strategy of the United States:
Pathways to Net-Zero Greenhouse Gas Emissions by 2050) & Wi
sHich 1D s EuAs =719] ©rAFE H]HS ‘Reduce greenhouse
gas emissions to net-zero by 2050’ 0.2 AAs}al, o]& Y3t AF-A=F
T8 HEE ZIRE ALS] ZF Eofofl 8= oA} 52 AlAISkL
AUtk EIL SAFES AT 5 8 FAARICE, @ HEo detad
(100% carbon-free electricity), @ AEAIG- W& FEO] YAA= A
ZHRenewable solutions for the building, industry, and transportation), ®
YA H7HEnergy conservation), @ CO: 9 2A7FA(CHy N0,
HFCs )9 uiE A7Reduction of non-CO, greenhouse gas emissions),
® CO: AlA(Carbon removal)g HA5I3AT} 12)

ol >

o

Y= 20219 1049, H2FTH 72 AT A B A= A
-

(Net Zero Strategy: Build Back Greener) & W#3}1, 0|5 E3 &4

.13 8 A2 20209 WHEIE =4 AFAEY FAe A 109 F

11) United States Department of State and the United States Executive Office of the
President(2021), The Long-Term Strategy of the United States, p. 9.

12) United States Department of State and the United States Executive Office of the
President(2021), The Long-Term Strategy of the United States, p. 18.

13) UK, Department for Business, Energy & Industrial Strategy(2021), Net Zero Strategy: Build
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#18(The Ten Point Plan for a Green Industrial Revolution) I} ‘of
U A8 A 2020(Energy White Paper 2020) oA AXEH 2A7A T
A Y8 ZZZ 0w 574 -HAslon, oyAHd(Power), AE3+
9 =4 (Fuel supply and hydrogen), AF4(Industry), daou=] & A
E(Heat & buildings), &5(Transport), AFAAY, H7|&E 2 =4 319
E(Natural resources, waste & fluorinated gases), =47}~ AA
(Greenhouse gas removals)2] & 77 F&o] gt 9 FAARNS AA]

5F9ch.14)

(d& 2-2) The Long-Term (3 2-3) Net Zero Strategy:
Strategy of the United States Build Back Greener

2% TOGETHER @ .
o FOROUR

ERilceremment A @)

2

Net Zero
Strategy: Build
Baol§ Greener

October 2021 e

THE LONG-TERM STRATEGY
OF THE UNITED STATES

Pathways to Net-Zero Greenhouse Gas Emissions by 2050

Atz: United States Department of State Atz UK, Department for Business,
and the United States Executive Energy & Industrial Strategy(2021)
Office of the President(2021)

Back Greener, p. 39
14) UK, Department for Business, Energy & Industrial Strategy(2021), Net Zero Strategy: Build

Back Greener, pp. 19-34.
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A7FEZE 20214 2€, 2030 A7FEE 54 A E(Singapore Green
Plan 2030)& &dl, &4%9 HA ‘Achieve Net-Zero emissions by
2050'2 IS 15 g AlE-2 20509 7FA] ‘Net-Zero emssion’ &
A@sh7] 913 ot 941 =okE, © A EAI(City in nature), @ A&
758t AJ&(Sustainable living), ® A A4 (Energy reset), @ =
A AA|(Green economy), ® 3]E&H A 9] d|f(Resilient future), ®
21373 A (Green government)® -E511L, o]Eo] gt AR AlH)

QHS 217} AAIBHTE 10

(O3 2-4) Draft National Strategy (& 2-5) An Energy Sector
on Spatial Planning and the Roadmap to Carbon Neutrality
Environment in China

1ea

An Energy Sector
Roadmap to Carbon
Neutrality in China

Executive summary

XEZ Government of the Netherlands
(2019)

15) Singapore Green Plan 2030(Z

A 2022.7.29.)
16) Singapore Green Plan 2030(Z

2022.7.29.)

ne e
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Y& 20219 1€, "2050¢ ©4aFH FHS AT =s48F A=
(Green Growth Strategy Through Achieving Carbon Neutrality in
2050)= sHotal, HH R 247EA0] Net-Zero2t Algta A9 +&
Z, ‘Achieve net zero GHG emissions by 2050° ¥ ‘Transform itself
into a low-carbon economy & AAI5IT}17) o]& A&st| 4], aid
2 -HF Bl A (Offshore wind power, solar, heat energy), 4%
YoKWHydrogen, fuel ammonia), XAt FolHA|(Next-generation
heat energy), A= (Nuclear power), AFsAFEE|2](Automobile, storage
batteries), ¥I=A|- R 5A(Semiconductors, info), sf(Shipping) &
I3ol= & 1470 Eofof] gt APAEE AAISHIH.

Ydet== 205097FA]  'Environment to be Climate resilient
and water robust'S H|FO=Z 2019¢ 8¥ ‘T AE 4 3 HE
i3t =7} AZK(Draft National Strategy on Spatial Planning and the
Environment)'& YHSITH1S) F&2 AP HA 9] - Eg-ShE
et Ak 9 FRARIe] gt YEog, @ ouA] gk ¢ 7|ews} &5
2 st 37KSpace for climate adaptation and energy transition),
@ A&7Fss AAAS A= (Sustainable economic growth potential),
® AZ=AI}F A9 (Strong and healthy cities and regions), @ T|E&
=& 7 (Future-proof development of rural areas)?] 47 F-&of of
o g4 HIEAZ Hoks A6 19)

£42 204597HA] Net-Zero CO, 7@ & H|FOE 2019¢ 9¥
r=d 2030 7|&¥5 & mi7]A(Germany’s 2030 climate action
package) /& 'WHIAUTH20 E9], ©AFH A i AFE 20454
17
18

19
20

Japan, The Ministry of Economy, Trade and Industry(2020.12.25.)(ZAA4: 2022.8.16.)
Rijksoverheid Website(ZA4: 2022.7.15.)

Government of the Netherlands(2019), pp. 79-123.

German Federal Government(ZAY: 2022.7.23.)

==
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07 93713, olF et RRFeE Non-ETS(&d A w4 £ob

of thgt et 7FAA = (Carbon pricing)®] =Y, CO; A4 & &&

(CCUs) 71+ H‘?uf, sig =l 57 A4 5ol die A Al 3 A
A A 5= AlAIBIAT2D

A AA FHd A HiE=Ql $=9 B 206087FA] ‘Carbon
neutrality o] =23F7] Yo 20214 10¥ 52 BAFHE st oy
2] E& Z=9(An Energy Sector Roadmap to Carbon Neutrality in
China) & YHE5IA g WS S 1+N F& AA} TA o

A, A, 1E-2E, A4 ®ofol tigt &g F7 Uk st
o|& &3f, =7} AL ‘Achieve CO, emissions peak before 2030’
4 ‘Achieve carbon neutrality before 2060’ 2.2 A Ao}t ‘1+N
B3 AACNA 1 2000 HAFH LAY S HIH' S ou]sh, N'2
S BIAHZ @517 sl - 2|} 4k Eopofl A FZIsoF & 300 7]
gAaFH AAE Quigitt.22)

2 AE GA], 20209 7€of HESE To=
Aex7le Zofshe tiRhil= oidgh g4
20509714 gaFH AP 57t gasE o

24s] Sl eto R, 13 Hudd 2 19 437

e 52 BT cht Ak FAY £ A LE O]
A HAZYS AT AR AP T T} BAFY S
EAYOAY S SYL Ak EF, 2050 HAFY FA AF S 5

1) German Federal Government, Climate Action Programme 2030(2AQ: 2022.7.23.)
22) SHEIBTE(2022.9.23.) (MY 2022.9.27.)
23) BASH =(2020.7.), p
24) 1%' 22Ed: 33 ?iEOH LIRHYOIHX] GH| 1E s HEM S2 Ao G- UK 188 718
eI
25 )JE| Ol K]z AITHAOILAX] 24 S TH2EStE KMEA - Fletd =712 Eo‘
26) Tlety 02 2E2|E) &7 - A SH TR 2 2 z
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EtAZE! H|X

* Reduce greenhouse gas
emissions to Net-Zero by 2050

* Achieve Net-Zero emissions by
2050

* Achieve Net-Zero emissions by
2050

* Achieve net zero GHG emissions
by 2050

* Transform itself into a low-carbon
economy

- HEZ7}2 Zofol= Cfstal Ok
ERAOLE — XIELA 2|
* 2050471 EASE M

* By 2050, built environment to be
Climate resilient and water robust

* Achieve Net-Zero CO; by 2045

* Achieve CO; emissions peak
before 2030

* Achieve carbon neutrality before
2060

27) 7|2A48$(2020.12.), p. 7.

30

* The long—term strategy of
the united states

* Net Zero Strategy: Build
Back Greener

* Green plan 2030
* Green Growth Strategy

Through Achieving Carbon
Neutrality in 2050

ol

¥ 58, B
- DIHEIASE EMNT |2
el 2

* Draft National Strategy on
Spatial Planning and the
Environment

* Germany's 2030 climate
action package

* An Energy Sector Roadmap
to Carbon Neutrality in
China



2. 7718 BAFE =X

SUEHE A% A AlA 1957152 20159 COP 210014 A= o}
2J@(Paris Agreement) °O|HE, AT B A5 H& A4}t old
thu] 2T olstE |AIok= Hiol| 35 2& 8ot Uty FAol watA]
NE GAEE AAH o E 2AVEA AESEI(NDC)E ot 5dHtt A
EStofoF s, 71 0|3 =S Fotof gttt ojojAf, 2021 104
F= FHAINA A A267F ZAEEI(COP 26)004= FHALL
71% 3+9)(Glasgow Climate Pact) 7} &=l oH, ZAAE]E= 2015E
COP 21004 e w}2]&Y(Paris Agreement) 2ot F3Hd 2, & 34
T2 0] A5 21013} o] d tiH] 1.5°C oJU&E A5k Bxo] et &
9|Z o]FojWrt COP 26 °1F W A7lof|A] AZIA AEERE ¢S
ZF8fstar Sl

4 =72 FHAREDS AR AF2dst EA0] Bot A4
Aoz el At A, =t 9= F8 A= & 7H |
=)

)
A A5 24 F3& Al 28) 7] sto] of-3-str] f1sf 20194
79 203097HA], 2A7FA HiEHFE 19909 tiH] 49%, 20509714
95% A= st BRE £HoHATE2Y) = FA], 20199 203097t
A A7k &S 1990 Y] 68% &5t 205097H] €45
< Ao BERE $YcAT30

A7HEEE 20169 49 wH@Ago] 3%t ol F, 20209 3€ ME 7
Alg F7F AVRA AEERE(NDC) S 97|13 SHE SHUNFCCO)O

28) Groenlinks website(2018.6.27 . )(AAY: 2022.7.16.)
29) Government of the Netherlands(ZA4&: 2022.7.16.)
30) UK Government(ZAQ: 2022.7.17.)
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AlEstict.3 20309 Ao =7} T4 HjEFo] 6,5008 & =R J
FAE 7SS AoF Astelon, 2050W7HA] B vjEwkS 1149
ek 391 33007 EVlgoR 7= ERE AU L
20209 9¢¥€ UN 3]9j9lA 203049 o] &4 &2l A3, 20609 o4
7 BASY 24 ERE g9 og sk, 20219 109 COP 26
AT oF Y3 mAE ST ©AnH I AHAY 55 lgot

o
ISFATEI) F=12 2060 ©AFHES DA el 2025W7HA] B
9 A% 78k 24T ofFgolch.34) &2 COP 26914 20509 g
FH < Adska, 20209 39 2A7FA HiEHS 203097H4] 20139 o
H] 26% %—f—?ﬁ}% E}i Bl % = T‘“éo} of. I3, 20214 49

$2] A= 202049 109 2050 ©AFH S A AWk, oloid &
2 3 129 223|004 12050 xP7] A4 WA AZHLEDS) 2 2030
27} 2/“7}/\ AEEH(NDC) AR WHII}30 E3H 205097
A BAZTL A7) 95 2030W7H4] 201849 tiH] 40% TS E

e FURES AN

=2 1% 20159 o=@ olgsh] fdl, A =2
7] BaFY RS HHESYULID 20454 S@AFHES

¥ AEQl 203097HA] 2A47EA HiES 19904 v
U721 E 88% &S AlEo|t}.38)

20214 20459
Ast7] 919,

65% 7+3=3}

Al
=
] T =0°

7] &
2040

oo

31) Singapore's Climate Action Plan(Z412: 2022.9.30.)
32) Singapore Government(2022)(ZA4: 2022.7.23.)
3) FERETE(2021.10.23.)(HA: 2022.9.27.)
34) HEIRERER(ZMY: 2022.9.27.)
5) UNFCCC(ZAMY: 2022.8.13)
6) CHSHRI= Ha=2|d 2050 EHASE(HML: 2022.8.27.)
7) Enerdata, Germany aims to reach carbon neutrality by 2045(24A2l: 2022.9.29.)
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EX PHF A = @olA ZEBIAE vI=, vols 3FF &
ol FAol A7tdstEA 20219 114, 20309 2A7IA 45 HH
£ 20059 oY) 50~52% 2 A5kl 2050W7HA] BaFH G4 5k
SEE FHSHIH3)

AW E vieh o, giige] 8 =7ke2 X FRHE 203082
AR, v, 54, 9=, 57, 42 % SEuEke S SHAIRTA
TGaFH 100%S AAsHttal AAstitt. vhd, 5 S7HUEdE, 4

H
ZhEZ)e B 2ue Tejslel BTt BAH) SE 43F AT

ag  JE | 52 | i -
Tt Ge ez =R =EAN Rl
- 2030471K| S471A B1E2F 19904 it
eI 29% 2=
4 19904 £ £
2t 20194 19904 | 2030 | 20504 « D0B0LTIX| SAITEA HIEZE 19904 CHH|
95% U=

* 2030E7HA| 2&7tA BiEZ 1990 CHH|
¥= 20194 1990 2030 20504 68% H=
* 2060E7HK| EtASH oo

S 20304 SAJIA HY WEZ 65
MHCO,*2 2551, 2005 [t 36% 245

B B B E
g 20208 20058 20308 20509, osoumin) 2030 Azt Hises
3BMLCO,°Z AR5k, 20051 TH| 72% 2%

- 203013 0J CO, tE2 BH
= El- - B
&= 20204 20004, o060 o Erazey Als
« 2030E7HA] 2A71A HHEZ 2013 Oy
Q= 120204 12013E | 2030 | 20504 | 46% 4=

° 2050 K| EtAZE Al

38) Bundesreegierung Website(ZA: 2022.8.17.)
39) The white house(ZA4L: 2022.8.19.)
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2050

20454

2050

° 2030E7X| 2ATIA HIEZ 20189 CHH]
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A7 oF 20 F} Basd B WASlE o) urh HaKos

S5 9low, BAEUe WAL 9gtol} Hue 2R dug

HAsAL BASRE B & 79/4Z0 R, 12 Avjme, F3 Sol
7o} 40

=
=

$A, gt 20199 7€, 71FH(Climate law) = AT 24
20509 g BS WASelAn. Eet, Jute] =8 wiEdat A
Hho] 7] =4 S-S AHSH] S5l 20159 7¥€ol= 19834¢ 124
4 22 AFE A 71 dEd A HEX "8 eHEd HS
H(Prevention of Pollution from Ships Act); 2 7Nttt 5L
20199 8%, MAAw} 7|& R S’ (Federal Climate Change Act) & A4
541, 2050 EtAZE o] BEE S5l Y5 oluA] AA|, A9, 7%, A
=, 59 "W7E 2 718, § 071 2ok A= 2AVA HiETE 1
skt ERF M AAE FE9] sh] Sl At siEede wElE T

7 2% 53X W 9RE APse

i

B9 A%, 7 =z 7|1THsE A g o= grpls 7wy
(Climate Change Act);< 20084 Xﬂxq gk v} gloH, ol 7|%’g}
gt I= AR F8 A9 AT He d@4 HEolth of7]d] F=71E e
2 203049, 205099 HY 2A7IA HiET HEE IO EHN, 247}
A HiEF A5l T s Astelinh. 71+ HIkE Qg ARt o

&= ogsh7] A8, 20219 10800k dF Wi 7Hgste] Tl 24
7hs BiET ZH50] ofd 205097H4] 2SS Adsh] A%t 2R
W82 7Hgstale.

40) Net Zero Tracker(ZAY: 2022.6.30.)



T 201849 1049, 247tA 45 9 71%9)7] d5H S Al
Aol ™71 F A-EXH(Law of the Prevention and Control of
Atmospheric Pollution) & 7§43, 202049 3o« A8t Q¥ &
&S 1Ak ] gk “Adut o F tf-&ofl tigh eej(Agreement for Ship
Pollution Response) & ©]Fojylict. YE2 20204 6¥, "AF2Hsh
o] FAlof W3t HE(Act on Promotion of Global Warming
Countermeasures) o 32|74 9] 20509 ©aFH Ao w& 7]io]
9 9 I 23S ek, AF2dst HA Y Ho s vAEH HF 7F
&35 PRt 71 Hie BES] "Rdd)t 9 @E HolEg)f 5o ATs
EZFSHATH

HH, o)=2 195549 79 AlA Fz2 "FAG7H(Clean Air Act),<
Al7gstar, 2022 84 ol& 7HAsIRlH,. o] M 2t 17 ol FHlEHo]
Fiols LA9=EE &S Ak WEo R, SHEIH(EPA)O] Hl=H]
14 712(NAAQS), Hl=9] A7t A= 7E 5 AFstes 35t
I QT 20219 11€9= 20509 ©AEHel At 312 {8 Ml=r
olza} EXH(American Infrastructure Investment Act) < A|A5},
P59 mest 9 ey WHS 9o 20229 7€ TS AHEH
2022(Clean Shipping Act of 2022),5 ttHsI3T}

L ox ol

N

2] AE= 20509714 gASHEHS ERE, 20219 5¢€ 12050 g4
38 993]9] Ax 9 o] #3175 vk, 20229 790l o]2
g 71397 43S 3 S4ASH -S4 7152 S A
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g= 2021.10
A7tEZ | 2021.10
== 2018.10
U= 2021.06
2021.05

51z
2022.07

FO-# A- 2N
Ri2: XA 2

(B 2-4) ZLHQ| EtASE 23 Hy
EtA 2H3 Adf e
H /2N Al A Hy
American
Infrastructure A
Investment Act Clean Shippi
pping Act of
2022.07 2022
Clean Air Act A
Prevention of
Climate law O 12015.07 | Pollution from Ships
Act
Federal Climate o B _
Change Act
Climate Change Act - -
Energy Conservation
A o . -
ct
Law of the Prevention .
and Controlof | A 202003 fpreementfor Ship
Atmospheric Pollution P
Act on Promotion of
Global Warming O - -
Countermeasures
2050 HAEH A3 SHATISIA Murol T
sxig eaq sty © 202001 gag axo metys
71397| LSS 93t Eta BERIS 7|
zo - maamoEy | O 202009 Spho)pe san
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=Ue] 8 Tt JA|, AHH o R HSASHS TS| e HAG
o] Adst7] flgt o|PAY H A= 5= FHIotL Uk "= LA(Los
Angeles)®@3 LB(Long Beach)®-2 A =Z9KSan Pedro Bay) W
T A QIZA G df7|gHd A s 2005E +HS FAEN7]
AE(CAAP) 9 olo], Hr} 7Z3tE HHo|E WA 2017d] HHSHA
ok A AYS Aot wiEtAl 71, X1gHd Aol digh AEe A
HAe} 5 A=A 7] Htof| th-gstr] s o= A7 Azl gt
FA4 g, 7l&e g4l 5o ZALE W gloH, Ao R w77}
A5 A9 e Ag HiEcHA g= EY 9 o] &}, O™ Ad
IZ=%(Clean Ship Program), 1% BW|'d Z&T5H(Green Terminal
Program) & AABIAH4D 53, o] gaFHe Fuie I
(Zero-emissions port)' 2] WO & AoJstal, oJof 7|& Y7 Q@&
of o]o] COE #e] i 4o F71Ho=E ZsH

vgss 229 49 A gues, SaFds 9%
AEEH ‘Port Vision 2030'2 &3 2050W71A] FeEtA 3HHe F=35}
A= 515 Xﬂ AT A PR HSHASHO] MEE FHlE It
|

41) Port of Los Angeles, Environment(ZA1e: 2022 8.23.)
42) Port of Rotterdam, Energy transition(ZA4: 2022.8.23.)
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A9 oA A% @ gAEse] AFsa U S gReage
‘Action Plan 2030" T2 59 2050¢ FHte] sAFH ERHE
AAlokaL, gat e4SHo /dE ‘Fetd I9HZero carbon emissions
port) O & OJ5}3tt.43) o5 LAsH| et Hete g, Mut i EE, 5

del 5 LE gt gulo] gt Xli 3 9 WA A, o]z Qg 2417}
2 29 A Eust 9k

OfAlo}Y] AL, AZIEE FopAY HA| 205097HA] FHlE P
(Net-Zero emissions)S @37 Ysf44 2019 ‘Next Generation
Tuas Port Project & 9ol o, ol& &of @ HAgE A%, @ g
73 odA i, ® Q1&g 159 F 37] 8 Eofoll At Atk &

= At} e gk} Aslo|dke 7 ehASE B3| uet 20601,%7]]-x] gHuto]

gBAFES HEE AYch, g #AFHY S w©AEE IRt
(Carbon-neutral port)’ﬂi A oJ5t Tt 45) FE3L 2022"‘1«] %*]@ 7=
o= O]E ”’5‘43}7] H°} Al _,_szﬂz% —}F—"ﬂﬁ SIS L

o, SEuThe 20409714 1470 4 7|HE gASH S BRE
A A, o3, AR B BE gAY 24 S 71E <
TZehg B8 AlEARE 1 3}5’_ Atk AE 2 FF 205087F
A Hd2aFHS Bt FRE AshL, 4R Ad s dER

3) PORTS&TERMINALS(2021), p
4) A Singapore Government Agency Website(ZAQ: 2022.9.18.)
5) China Climate Change Info Net(ZM: 2022.9.23.)



SR Itk F8 FUAZORL ik Sk B Aeold TF, Pt
mdejE 9 Auke] £Aads A% P 2 Y EFea B4R
% So| k47
(B 2-5) £ YO EHASE H|IXM H|w
=7t gt EASE HIXM 2 A2
LASH * Achieve zero emission shipping
< by 2030 . .
o= Ve . . * Clean Air Action Plan
= * Achieve zero emission terminal
LBY and truck operations by 2035
Ygzic | 2Ea2gs | DE0OMe Zero emission portin |, 5ot vision 2030
2050
=0 sz Achieve zero carbon emissions | Action Plan 2030
port by 2050
Ajme | Eopast Achieve Net-Zero emissions by | * Next Generation Tuas
et T 2050 Port Project
=2 HHR2Y |« Achieve carbon neutrality by B
© Alstojat | 2060
o= QI sl0tet * Realize carbon neutrality port by | Port 2030 program
2050
AR e 2050EK] HASE 24 ° 2050 HAEEH S
. =a| = = | © 2050 EfASH St
_ s . EtAZEl ME
B2 QME - 2050LHK| Y M2 2 2000 BABEAE
—d
oArs R =ap oy o HASE- Rty SAE
St 2050ATMK| EHAIEE 0 24 05 ma
s S © EIASY $A2FX
LERGERPIE IS R E S I v At

INERPSINESIY

47) NE4R(2021.9.14.)(HMY: 2022.6.9.)
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g0t EtAZRI0| Y 02

() EHAZY =28

27} AgolA ©ASHO Ext AgE e, 29 8 T‘%‘ﬁ 9
Al 20219 AF= AE Fute] gASH 5RE ]
= LA, LBZS FF 20309714 Fute] LA7MA HlES 1990L% qm]
40%, ©]o14 2050€7H4] °F 80% Aste BHE A5, CO, N0,
CHs & TH &0 QIgt 247HA9 ui&S A5ot7] 93t Weks A
£Ho7 %X Stal QUth4®) Ygets 2E| 299k 203097H] 247FA
IS 55% =0k, 20508 ©4AFE =X Atz AHstel
t}.49) %%l a2 I 202587H CO, MiEHS 20129 thH] 50%
ZHz, ololA] 2050¥7HA] FetA: Futke FHSHATHE BRHE 49519
th50 221 AQ7hEE Fopad, AR g TSt 20508714, S
theaka} Afsto]gh 20609 0 R kY] BAEY TE HHAITS A4
et

= 5t &t S BARES 2030W7HA] B4 BilEHS 1,417 Eo g

20184 B8] 47% AEE FoI 205097 % &S 02 LA
T URS) ARYE 20300 COp HETFE A d5% B
205098 BaFY P BEATOR AT Fu PP

1o
2040471) ST WO 2 ZHT ools], ol s} 24T
2050471 $4£FUS AT BES SUSIHE I

o

48) The port of Los Angeles(ZA1: 2022.9.30.)

49) OFFSHORE ENERGY(ZA1l: 2022.9.30.)

50) International Transport Forum, Olaf Merk(2021), p. 11.
51) CHO|LH2IEAN(2022.5.12. )(ZML: 2022.9.30.)

52) QIMED|0](2021.8.12.)(ZA: 2022.9.30.)

53) ERA2(2021.12.01.)(ZAY: 2022.9.30.)

54) The Korea maritime news(2022.2.23.)(ZA4<: 2022.9.30.)

41



20h g
LA%P
02
LB
Hg =e=g
2t st

ot
4

[(
0y
U

i
2
s
02

ofy
FO ox | o2t
00l | oot

ne

re

|-|-I _O'ﬂ 1
09.'-|:>|. S
2=

I
rr
oo

rot
Hl

RHR: XXt 2H

42

20214

20214

2021

20224

20224

20204

2022

20214

20214

20214

20214

2-6) 52 O HASE 2H [T
E | B2 | AE i
oiE  ZEA7| 2EA]| a5 =2
* 2030E17HX] 1990 CHE|
19904 20308 20504 | 2AITIA H{EZ 40% 4%
« 2050447IK| 80% 2%
* 2030LI7HK| 2ATIA HISZ
19908 20304 20504 | 1990 CHE| 55% 7=
. 2025H77r9<| COz tIH"EF
201214 20254 20504 20124 ChH| 50% 2=
« 2050EMIX| SELA 310t Ers
- - 20504 |+ 2050U7HX| 2ERA S0t 2t
. ~ | 20604 |+ 2060\A7IX| SELA BBt
- ~ | 20504 |+ 20B0\A7IX| SELA BBt A
« 2030L71K| CO, &2
20181 20304 | 2050w | 2018 HSI47% B
« 2050L17IX| ELAST Sfot
w3t
] L om0 | 20505UHK] ERABE et
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* 2030E171X| CO, HIEY
20104 20304 20501 2010\ CHb] &4 45% 2%
* 2050L7X| EAER oA
B * 2050UI7IX| 310t EFAHIEEE
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52 AEsto] Qo] ‘Greenhouse Gas Protocol ¥ o]& 83 T2
A7IAOYR] ExE] 29 5ol #et A, RAFA IS &5t
= HRRS AQKSitt. o] mEkA, gate] S0 2 I3t 21 HiE(Scope
D)2 2, 718 vi&(Scope 2)2 WA og ot eBrASHY Uit &
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1. SEE0I[L(ESPO)

Fo

1)

e

nl

FHIWHESPO)= T 44 A&7Msd1 wAste] mjid &
Y U] HeRES e R S ﬂ #oF9] 104 +4<=H(Top 10
Environmental priorities)& &ASIe] 23l Ut 20214 71&, &
o] e olgr F A &fe W71 - B (Air quality), 71
S35 g-3(Climate change)’, YA && 7WA4l(Energy efficiency)
+o = UEhgow, 53] 7| ¥4 oldr= 201349 o]F &2 7HE %
AR o]fr& QIAE T QJr}.560) ESPOE= 7HE gyto] o9} -2 3133z
olfro] ABA o T3 4 YLE, ‘T1e7lolE 2021(ESPO Green
Guide 2021)'57& &9l M= 84 ZHS} o]& EAsH] fet 2 %
HE 5= AlTstaL Utk o]} HEo], I SFEAE st =4
A 97 7leZ 25 e A4 9 A T AhY W BHaA
(ESPO Environmental Report)'58) ¥ “F-5 FTHo] AvjUA AejRAL
(Trends in EU port's governance),59 ‘“AloU%] 5% The new energy

landscape)' 60 9] £8 HIA A grAFH oS 9o 5= o
oFst =S AAST Q).

v =0

o

6) ESP0O(2020.11.20.)

7) ESP0O(2021.9.20.)
58) ESPO(2022a)

9) ESPO(2022¢)

0) ESPO(2022b)
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(1) 12! 7t0|E(ESPO Green Guide)

202190 ¥3xE TI9 Vol = | Ao e
A o3| A E 4 HF 5o ] Hell, 78 I
qhofl oigt vA-Z A|AekLL, BAFTE TS AT AR AR

stal Slot.

_

E —lo[i
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o,

o ok lok
o
ol ot i

o
)

|

A, Y] e 9= 9 ol= Qe QR Ao fAAaE £5f, 104 &4
A A 2APRIE B eR FRojA AdEHoz olgd 4 e
T8 EE5S Wz AASAL gl oo wed, t71d e 4
Rl PR =t s g % HiE A-HA Weto g, Y 353 AE
A 28U ARZRE ARSOHES ok, o9 E5°t AYE 7|HT
T 2e dA A= ’]o":" Aeta 7id o] LNG B¥AZ 7=, 3183 A
gl ot JAEE AL 52 AABL ot e VS Hs) o]l of
S37] At wE WURte R, 2AVRA wiEE BUHY 3 g IR S
4 o= TR AASIH.

4l a1 o @-&g, A3 Qe 9 ) Sl e B4, o2

(2) &4 HE1XM(ESPO Environmental Report)

ESPOY] 3+ R A& ojd @7ke] 3 Q1o ™, EcoPorts6De] “A7F2l
HSDM) & &=3F 51 9974 "‘%LE"_}Q A3} HlojE 55 8ot = 7
d ete] 74 e B3l gk 242835 AAlskL ot SDMe] H7}

61) 199730 MY E RY YURRL FQ 2t #2| I TR0 Bl 2674= 1197 S|ATH
ACH, 2011E5H ESPOO SEE
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i 4= Ath BuA WEW o= A © JNte HEYF AR
(Environmental management indicators), @ 74 & HUEHH A HE
(Environmental mornitorring indicators), @ =282 AH]A(Green

services to shipping)@ &FFt}.

() £ aote] HHHAA AENEAKTrends in EU port's governance 2022)

T Y] AHUA AHRAF HiAE= /9 3R Afd 2 B

A, g9 JE7|He] 2 HE, F8 YUY, T Ay AT,

it et 4, U AEIAE AR A, Feke] uHAY A4, gRkel F8

AFAEE, RO oy A] 4H| 9 & 5o it 71830 AL HYE
=

2]
3], 3ig EalMe 2T I A

improve energy efficiency), ® OHYX] AH|E &o|7] st A Al
(Measures to reduce energy consumption), @ °HX] AL EUYH
Z(Monitoring Energy Consumption)& Al¥sk= 7|#9] 4 52 AA

steact.

(4) MK S8KThe new energy landscape)
20220 H7HE “AloUA] 58 HuAe ko] ofvfR] Mgk FAZ,
PR 7 S50 QIR ghA HiES] A 913 HRte R, ovX] Hzt

(Energy Saving), AH]9] ©&t4SKDecarbonisation of port equipment),
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S48 3FHOnshore power supply), AU A] HAH(Clean fuel
bunkering), A olHA] 71¥H] A2 AHOn-site renewable power) &
= AAskL ik

A, oA A sl A8 7hse AR O B 28 282
gt AntE 29X (Smart lighting measures)?] 28,62 @ zig|o]1]
5t oA EAY == Gt 2ol &R st oUxE 21

&5to] 13 Alo|¥(Peak-shaving) ¥ W3 A YA =85 A7sl7]
o5t oA AAAABl(Energy storage systems implemented for
port machinery or equipment), @ HYAEEY 59| &3} AnlE 7]
% 7|99 AnlE ovA] T AZE0J(Smart energy management
software)2] 7IE-=Q], @ YA HE &S Haslshr] {13t |4 <l
mzko] %4 JA| A% (Optimal siting of energy infrastructure), ® ©]
FHGo #F, @ A3 3 Ve 5= FE&oks I U AE-dE
o] ofx] && 7hA, ® FIHIH|Q &= A|o](Variable speed switch
and control for motors/equipment) 52 HHCo 2 £ 5t ofjLf%]9]
A4S Fasels W 52 AAlSkL Qi

o|e} T&o], It HojlAf 7]&] AHlﬂE* EIQ OM% A7] 4 stolH
a]l: H]—A] oz _u_Xﬂ o].oq oc}\:l}xl-u]e .
A 582 Bt a8 S @%‘—1 ‘%*Xdﬂ Zdiﬂ“& 71'1?91 ot o
UA Al og wAste, gH|9] 29 B&4Z /HAst] et Hikto|th
ESE Ayl = Adko] B4 Hl&E gxFog ) ]
v EU-EE A, HEe, dRYoke 28, A¥A 799 LNG 5=
HZGFoH= FAoUA RS AEH-ARE, 121l o] & I3 Al 5
ATt F W] AP A 7|HE A Ag ek e oA E

62) Z|i 15%77tX| O|L4X| B ts
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75) Port of rotterdam energy transition(ZA412: 2022.9.10.)
76) 24 21(2021), p. 31.
77) Erasmus University(AdA2: 2022.9.10.)
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Benchmark year 2012: 20,501 t CO, emissions.
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5,000

CO, emissions/a Il Projection ship fleet Projection district heating Il Projection natural gas

Projection land-based fleet M Projection heating oil Projection electricity = Hamburg Climate Plan target

A= HPA(2021), p. 58.

78) HPA(2021), p. 57.
79) HPA(2021), p. 58.
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84) CATAPULT(ZAMY: 2022.6.10.)
85) Portsmouth Port(ZdAY: 2022.9.10.)

64



40
og!
gk

S 7404

AT oL K|

a2ty
IS 2R
SAHE BIYX

=ii=a
=20
_ UX| &2 JHM
wer el O 2E
X5 s, 253} )

CHOH Off LK &
AOIE J2|E &

NSRS

>

JOAN

=2l At

%

?.

0.

1o
i
%
o
@

° (RA713)) HI0|2012 M2t M8l0f L5t O
HE

* (ZROIAY) B THE AX|, BHES2] AIAR 71

(
* (

- (RE|2E3/NE
B4R 23
- (ST 4 B Y M 7|2 ThY

rz
-l_.ﬂ
IH
ol
H
18]
rm
B>
i
fufor
0
ro
=

° (FR233) i oUX| 15835 S &t
OIIX] £H| 0.5% &=
° (EXMASH ADIE Of K| AAR =8
° (ZHZEE) HIO|QOHA, FH, TJEeA HE
* (ZHZEE) LIESHAER A3 0K 3
= HEXF 0FA, 0j0|32 J2|E AIAY 15
° (RHR233) 0id o|4X| 1583t Sdf o4
X| AHIZ 0.5% &4

65



2. 0=

1) 2 U8

=52 ©§4a5Y 942 A5 203097HA] 2A7EA HiE2 20059 Hf

H] 50~52% A=t BEES AAs1aL, 20219 M=) A7) Ak 2050
JAZ 2A7IA 8i&E ZZ(The Long-Term Strategy of The United
States: Pathways to Net-Zero Greenhouse Gas Emissions by 2050),
£ THSIGH olF 3l AY, &5, 4%, A= EA olf, AF7tA F

F9 ARIRZY] gadlE A 24 S5k, 93] 4dnith g 4
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H 3-4) The Long-Term Strategy of The United States2| b XzH Hi5t

* THYOILIKI(EIE, B2 5) 7|uto] % MROR0| B0 W H|g 2
SEA WE | E Y Y KR R0 HM =X 502 ME Jias

* 2035E7HA| FE TE V[Hez AHREo| HEAst =T

* NS, 712, MYl S AN HRE FH0| HIS TH| &80 175t 37
WISt BE - 5z, o2 5 U2 MRltME T8 H7|SE S0 7145 31747}
AR TS Zaf 015 RR2 D8 £40 XATHSEHH0IR R 59 HH R M
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MU Y |« TEE JIHAE, 242 0K 524 2 52 St ofux) Bt

86) United States Department of State and the United States Executive Office of the
President(2021)
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Atz United States Department of State and the United States Executive Office of the President
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7 EERE F2 g
SOt HS QIMIER] |« SIOI L) O |29 U QISR Al B WIE X
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_+_E X17} HE]_EH(VSR)

0| J2t

MEFHIE KZE | o MEF R ARZHES QIS SiRtEe| HEAAR A
EPA Ports Thaf M mRE A A TR

Initiative * i2tE1Z(Shore Power)8?) 35-&&
e L35} 3= X2 HH| WH(Tier 4 U™ = o T
siEsga | JIEAS
< &7 U BlolAZt HA3k 2 HHs)
DERAEHZXZ |30t 7| & M T2NME M EXZ X2
2050 WH= 24 | Green Shipping | * HiE M= 2 71512 U5 ACHEH| 2F X2 2 O
A HIEE=2 Corridors Aoz B = ESM o2t 28 S
A= EPA(AAY: 2022.7.15.), U.S Department of state(ZAY: 2022.7.15.)

(1) LAZH(Port of Los Angeles), LB&(Port of Long Beach)

A xUole A EERE Ao} LAY LB 4%, Az o} 7]z}
AAUB)(CARB)Y FE& LAZY LBF9] di7]2d AZS At “HH
7] FSAY(CAAP) S 2006 A&t B 9lom, o] ul= et A HF9
71 A= WiEAAE S8 24 ti7)d we] JA9] AdHes B 4

87) 0|2, {8 SHMe SMHHABZHXI(AMP: Alternative Maritime Power)2t a2t 21 (Shore
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19909 gkl o]AlgletA Hll(1,511,975 CO,9)88) Tiy] 40%, 2050
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e Import, export, and shipping base function
©® Wind energy Business base function

e Wind farm Construction base function

® O&M base function

[

Import, export, and
shipping ba.se function

1L

- =i

Wind energy Business
base functlon

Logistics base function for turbines, parts, and raw materials
Industry cluster, supplying projects, services and all other required
for the industry. E.g. Manufacturers, EPCls, O&, etc.

Staging and marshalling port, pre-assembling, loading, shipping-out
of turbines and its components.

Base function to support offshore wind farm operations and maintenance.

][

Wind farm Construction
base function

] I: O&M base function ]

Xt&: Kitakyushu Port & Harbor Bureau(2021)(ZdA4: 2022.8.7.), p. 3.
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