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EXECUTIVE SUMMARY

Establishing Green Shipping Corridors
between Ports of South Korea and
the U.S. East Coast

Ga-Hyun Kim - Eun-Woo Kim - Yea-Jin Jung - Jung-Hoon Shin -
Chan-ho Kim

1. Background and Purpose

= The continuous increase in greenhouse gas emissions in the
shipping industry and the acceleration of carbon-neutral
regulations led by the IMO have highlighted green shipping

corridors as a promising solution.

- Greenhouse gas emissions from the global shipping industry
have surged by 20% over the past decade. Korea alone has
experienced a 15% increase during this period, with projections
indicating a staggering 130% rise by 2050 if no additional

mitigation measures are implemented.

- The IMO, at the 80th Marine Environment Protection Committee
(MEPC) in July 2023, adopted a strategy to reduce greenhouse
gas emissions by at least 20% by 2030, 70% by 2040, and to

achieve net-zero emissions by 2050.

XV
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As global efforts to establish green shipping corridors
intensify, Korea must actively prepare to expand its green

shipping initiatives to align with these changes.

The number of global green shipping corridor initiatives
doubled from 22 in 2022 to 44 in 2023, following the IMO's
revised greenhouse gas strategy. This number is anticipated to
reach 57 by early 2024, underscoring the accelerating trend of

international collaboration.

Against this backdrop, this study aims to develop effective
collaboration strategies for establishing a green shipping
corridor between Korea and the US East Coast, while

addressing associated risks.

This study aims to prepare for the future expansion of Korea's
green shipping corridors by exploring collaborative strategies
among stakeholders to establish a green shipping corridor with
ports on the US East Coast. It also seeks to mitigate and
eliminate risks within the industrial ecosystem, while providing
solutions to address long-term investments in fuel production
and infrastructure, as well as bridging the temporal and risk
profile gaps between shipowners' short-term needs for

procuring ships and alternative fuels.
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2. Methodology and Feature

1) Methodology

A thorough review of domestic and international research
reports, academic papers, policy documents, and white
papers was conducted. This analysis aimed to evaluate prior

studies and highlight the distinctiveness of this research.

Foundational data was examined to assess the background,
current status, and progress of global green shipping
corridors, as well as the logistics characteristics of the

Korea-US East Coast shipping route.

Insights were gathered from experts in the field to capture
the current state and challenges faced by government and
private stakeholders, sought advice to ensure research
objectivity, and collected feedback from relevant government

department representatives.

In-depth qualitative methodologies were applied to analyze
expert opinions from both countries in the green shipping
corridor field. This approach identified common interests
and concerns among stakeholders, analyzed conflicting
views and complex interactions, and developed actionable

collaboration strategies and policy alternatives.
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2) Distinctions from Previous Studies

xviii

Unlike prior studies focusing on individual elements, this
research intends to adopt a bilateral cooperation perspective
and focuses on deriving practical implementation measures

for green shipping corridors.

While extensive qualitative and quantitative research exists on
individual components of green shipping corridors (e.g., ships,
fuels, regulations), there is a lack of studies exploring actionable
collaboration factors specifically for corridor development in

the context of bilateral cooperation.

Feasibility studies on green shipping corridors for other routes
or countries often concentrate on the logistics environment and
component-specific conditions unique to those routes or

countries.

A step-by-step roadmap was proposed along with detailed
implementation measures for the Korea-US East Coast green

shipping corridor, a novel research subject.

Focuses on this previously unexplored subject of research by
presenting collaboration strategies among stakeholders and

formulating policy alternatives.

Analyzes expert opinions from Korea and the US to analyse key
components and collaborative tasks for green shipping
corridors, providing concrete implementation measures through

a phased roadmap.
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3. Result

1) Background and Global Trends in Green Shipping Corridors

= Green shipping corridors are a core strategy for the global
shipping industry to address the climate crisis, driven by
policies and regulations from key international organizations

and nations.

- The UNFCCC has strengthened international cooperation
through initiatives like the Clydebank Declaration and Green
Shipping Challenge.

- The IMO adopted its Greenhouse Gas Reduction Strategy in

2023, aiming for net-zero emissions by 2050.

- The EU launched initiatives such as FuelEU Maritime to impose
carbon emission limits on marine fuels.

= The expansion of green shipping corridor initiatives globally

has brought significant changes.

- As of February 2024, the number of green shipping corridor
initiatives increased from 44 at the end of 2023 to 57.

- Key trends include the diversification of participants,
geographic expansion, increasing maturity, the rise of specified

fuel types, and the coexistence of various governance models.

= Korea is actively expanding collaborations for green shipping

corridors, starting with Korea-US West Coast routes.

- Selected routes include Busan-Seattle/Tacoma ports (methanol-

Xix



fueled container ships) and Ulsan/Masan-Seattle/Tacoma ports

(methanol-fueled car carriers).

Collaborations with Australia, Singapore, and Denmark for
green shipping corridor development and related technology

advancements are underway.

Successful establishment of green shipping corridors

necessitates addressing a range of challenges.

Key challenges include ensuring the economic viability of
eco-friendly fuels, building infrastructure, advancing and
commercializing technology, fostering stakeholder cooperation,

and harmonizing international standards and regulations.

Potential solutions encompass government policy support,
private sector investment and innovation, international
collaboration, infrastructure development, financial assistance,

workforce training, and monitoring system establishment.

2) Key Components for Establishing a Korea—US East Coast

XX

Green Shipping Corridor

= US ports on the West, East, and Gulf coasts have unique

geographical features, with the East Coast experiencing
significant growth driven by the Panama Canal expansion

and a rise in eco-friendly shipping activities.

- US ports are divided into West (Pacific), East (Atlantic), and South

(Gulf of Mexico) coasts. While the West Coast dominates in container

volume, the East and South coasts have a larger number of ports.
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The expansion of the Panama Canal has catalyzed growth
among East Coast ports, supported by increased orders for

eco-friendly ships (e.g., LNG- and methanol-powered vessels).

The Asia-US East Coast shipping route has seen increased
cargo volume and strengthened connectivity between Busan

Port and major East Coast ports.

The average container volume per voyage on the Asia-US East
Coast route via the Panama Canal is approximately 10,000 TEUs,
higher than that of the West Coast route.

Routes connecting Busan Port to the four major US East Coast
container ports account for 40% of all Asia-US East Coast routes.
Enhanced connectivity indices for major US East Coast ports

highlight their growing importance in the global shipping network.

Green shipping corridors aim to achieve zero emissions in
maritime transport between ports by leveraging low- or
zero-carbon fuels and eco-friendly technologies, requiring
key components to succeed.

Eco-friendly ships: Adoption of low- and zero-carbon propulsion
systems, energy efficiency enhancement technologies, emission

reduction devices.

Eco-friendly fuel production: Development and production of low-

and zero-carbon fuels, establishment of fuel supply infrastructure.

Port infrastructure: Deployment of facilities for the storage and
bunkering zero-emission fuels, energy efficiency monitoring

systems.

xXxi



Green shipping corridors are expected to promote
decarbonization and technological innovation in the
shipping industry, requiring integrated collaboration among
stakeholders.

Close cooperation is required among stakeholders such as
shipping companies, port authorities, terminal operators, fuel
suppliers, shipyards, financial institutions, governments and

regulators, research institutions, and cargo owners.

Such collaboration is anticipated to drive decarbonization in the
shipping sector, accelerate technological innovation, generate

stable initial demand, and stimulate investment.

3) Analysis of Expert Opinions on Korea—US East Coast Green

Shipping Corridor Components

xxii

The establishment of a Korea-US East Coast green shipping
corridor is in its early stages, with experts rating overall
preparedness as 'insufficient" or "moderate,” particularly

highlighting challenges in eco-friendly fuels and infrastructure.

High production costs of eco-friendly fuels (3 to 5 times higher

than conventional fuels) significantly hinder economic feasibility.

Insufficient bunkering infrastructure, technical uncertainties,
and a lack of concrete agreements between governments on the

proliferation of future fuels.

Concerns about widening disparities in green management

practices between large and small shipping companies.
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Experts emphasize the urgent need for government-led
incentive systems and multilateral collaboration frameworks
to ensure the success of green shipping corridors.
Incentives are critical for supporting eco-friendly ship orders,
engine retrofits, and offsetting additional fuel costs.

Clear role allocation and collaboration frameworks among
stakeholders, including governments, shipping companies,
ports, and fuel suppliers.

Establishment of a systematic information-sharing network and

joint initiatives between Korea and the US.

Integrated green shipping plans, regulatory frameworks, and
multi-faceted approaches to economic feasibility are required.
Integration of eco-friendly ship development and dissemination
plans into a unified green shipping corridor strategy.
Development of safety regulations and legal frameworks for
eco-friendly fuels.

Economic feasibility measures considering the entire
Well-to-Wake(full fuel lifecycle assessment) lifecycle of future

fuels, including penalties and supply logistics.

A comprehensive approach encompassing policy, technology,
and operations is critical for the successful establishment of
green shipping corridors.

Tailored policies to support small shipping companies.

Joint research and standardization of technologies between
Korea and the US.
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Development of an integrated roadmap and continuous

monitoring systems.

Parallel efforts focusing on software development, such as
training programs for seafarers, education initiatives, and the

establishment of safety regulations.

4) Collaboration Strategies for the Korea—US East Coast Green

Shipping Corridor

XXiv

To realize the green shipping corridor successfully,
addressing challenges such as fuel selection uncertainty,
complex governance structures, lack of business models, and
insufficient policy support is crucial. A phased collaboration

strategy with systematic implementation is essential.

In the short term (1-3 years), establish a collaborative framework
and institutional foundations through government, shipping
companies, and port authorities, while initiating pilot projects.
Establish a joint consultative body led by the governments of
Korea and the US, involving shipping companies, port authorities,
fuel suppliers, shipbuilders, and financial institutions, and develop
a shared vision and objectives.

Review and amend relevant regulations in both countries to
establish an institutional framework for green shipping corridors.
Launch initial pilot projects funded by governments and

supported by technological collaboration
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{Short-term Collaboration Strategies)

Establish the foundation and initial collaboration framework

for the development of green shipping corridors.

Identify Stakeholders and Form a Develop Legal and Institutional Launch Pilot Projects
Collaborative Body Frameworks )

n : ‘Address conflicts with existing " ol iiat.
“Resolve conflicts of interest ‘ regulations and resistance to new ’ ( Address, high mmal.cu.Sts fnd)
among stakeholders. " regulations " technical uncertainties.

Implementa’ to
~tion - Establish and operate a "Green * Review and amend relevant laws, including the fociltate the transiton.
MESSURES Shipping Corridor Steering Shipping Act, Port Act, and Ship Safety Act. challenges.
ittee." * Pursue ization with IMO regulati .
gommitee” - iz rgutory sanbox ystems e
+ Promote understanding and Adopt a phased approach: *Retrofitting ships -
* Strengthe f i ips - Expanding
networking through regular public hearings, opinion collection). atermative fuel usage.
workshops and seminars. * Introduce incentive systems for regulatory )
compliance. sharing seminars to dissequinate findings.
T Government ministries (Vinistry of Oceans and " Government ministries (Ministry of Oceans and " Government ministries (Ministry of Oceans and
Partici Fisheries, Ministry of Trade, Industry, and Energy, (F;‘:C:r’r“e:\veﬁT:‘g’é;{é:‘)‘i"‘""‘e"‘r Ministry of Fisheries, Ministry of Trade, Industry, and Energy).
. g;:‘z‘z:;ri":s‘"’"'"e"" + National Assembly Standing Comittees. * Port authorities.
-pants « Shipping companies, fuel suppliers, shipbuilders, ° ti?:‘ experts, decision-makers in shipping * Shipping companies, fuel suppliers, shipbuilders,
financial institutions. . ponies. e . N financial institutions.
* Academia and research institutions. (e.g. IMO). *_Academia and research institutions.

Source: Prepared by the authors

= In the medium term (47 years), large-scale joint investments
and R&D efforts are needed for substantial infrastructure

development and technological advancement.

- Establish and implement a Korea-US joint investment program
to support the construction of eco-friendly ships and the
expansion of port infrastructure.

- Facilitate long-term fuel supply agreements and develop fuel
diversification strategies to ensure a stable alternative fuel
supply.

- Set up a joint R&D center combining the technological expertise
of both countries and establish an industry-academia-research

collaboration network.
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{(Medium-term Collaboration Strategies)

@ Expand infrastructure and accelerate technological development

Eco-Friendly Ships and Port Establish Alternative Fuel Supply Promote Technology Development Enhance Financial
Infrastructure Expansion Chains and Commercialization Support Systems
“Attract large-scale investments and .. ™ “Prevent delays in technology “Mitigate financial risks for
integrate new infrastructure with existing Stabilize fuel supply development and commercialization, 9 'na »
facilities. " systems. jide cost support.” par

* Strengthen the industry-academia- Promote and activate the issuance of ‘green

e * Utilize public-private partnership (PPP) Stabilize fuel supply sysl‘erns reseerch collboraticn syetem. *omein e T T
-tion models. through institutions.
Measures * Establish and implement phased long-term contracts.Develop a CITIITEETIC * Establish clear criteria and certification
i . fuel diversification strat * Allocate government budgets to core systems for green bonds to gain investor trust.
uel strategy. ¥
Focus on bilding ecor rendiy infastructure ot Coim e * Expand goy g 30
najortrade prts, then expore b smallr ports - Establishan emergency fuel for collaboration. Devalop echnoages trough cle-sharngbasedon e
. ~fri i N i update a
e L supply system at the e S * Strengthen guarantee support for early-stage
existing infrastructure. *etermine tre government level. - innovation projects and SME-led initatives.
optima retrofitting timeline based on the ifecycle. * Accelerate commercialization through * e THEE
on of oot oro * Introduce ESG investment-linked incentive
and economic fessibilty of eisting nfastructute. the expansion of pilot projects.
programs.
4 Iy + s
+ Government ministries (Ministry of " Government ministries (Ministry of Trade, ) (" * Government ministries (Ministryof Science * Government ministries (Ministry of
s Industry and Energy, Ministry of Oceans and| | and/CT, Ministry of Trade, Industry and Economy and Finance, Ministry of
Partici Oceans and Fisheries). Fisheries). Energy, Ministry of Oceans and Fisheries). Oceans Zn d Flshenes)' 24
-pants * Portauthorities. * Technicalstandardization bodies (69, KR). N
" Energy-related corporations and public + Universities and research institutions. * Financial institutions.
* Shipping companies, terminal operators, | | ingtitutions, port authorites. + Shipyards, shipping companies, and * Shipping companies.
and private investors. - Fuel suppliers and shipping companies. +ESG rating agencies.

Source: Prepared by the authors

XxVvi

In the long term (8-10 years and beyond), strengthen international
cooperation and create new business models to complete the

green shipping corridor and achieve global standardization.

Jointly lead the establishment of global standards at
international organizations such as the IMO and expand

international cooperation.

Develop next-generation eco-friendly technologies by
combining the technological strengths of both countries and

apply circular economy models more broadly.

Operate a joint accelerator program to nurture startups and

discover innovative business models.

Maintain a sustainable collaboration framework through regular
high-level meetings, active human resource exchanges, and the

creation of a joint fund.
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{Long-term Collaboration Strategies)

Complete impl ion and global
pansion of green shipping corridors.
Greening the Entire Building a Carbon-Neutral Creating New Business Preserving a Sustainable Securing Global Leadership
Shipping Network Shipping Ecosystem Models and Services Marine Ecosystem and Knowledge Sharing
"Achieve ‘Achie ality b catond by “Balance economic benefits “Lead the global
and establish multilateral across the entire value changes to existing industry with environmental protection.” industry.”
cooperation frameworks.” chain.” structures.” y.

. . lici . lize re lar
(SIS, Develop lobal standerds Introduce and build infrastructure Develop policies to support y 0 egula
-tion el for carbon capture and storage industrial
Measares International Maritime (CCS) tochnology. > Mo sommermTE forums. *Estabishagiobsl

Knowledge-shering lttorm to
G (I * Expand the application of circular " s
* Establish and operate exchange the ates technoboges and
P et economy modls.
multiateral cooperation systoms e
* Establish a full-cycle carbon (BB T e s
for effective implementation (by -
e S emissions monitoring system. +  * Operate retraining and Pt
" PG it cpraion rbtasaca - - Build and manage an open
* Develop support programs for B S B
innovation platform.

and conduct regular reviews. pokcy trendeOperate global

developing muIm.s. programs. l
* Intomational Maritimo i syl - Governmant minstris (Ministry of | [+ Government minisres (Miisry of | (* Covernment misires (it of
Partici Organization (MO) i e o SMEs and Startups, Ministry of Environment, Ministry of Oceans oreign Affairs, Ministry of Oceans
B * Nation: nts (Ministn i Oceans and Fisheries). and Fisheries). o <
-pants Oceans and Fisheries, Ministry of | . . . - Inte maritime organizations.
Foreign Affairs, etc.). - s * Universities and research o Erwrcnmentsl NOs: - Uni and research
* Intornational : institutions institutions.

+ Global shipping companies. g . Shipping companies.  Global shipping companies
+ Environmental nternational tochnology,polcy. etc) e " International organizations et port
organizations. * Interational certiication bodies ntermational shipping and port

Source: Prepared by the authors

5) Policy Recommendations

= (Recommendation 1) Enactment of Comprehensive Green

Shipping Support Legislation

- Clearly define the government's responsibilities in formulating
and implementing a national green shipping strategy and
promoting technological advancements, while establishing a
legal basis for financial support for the adoption and operation

of eco-friendly ships.

- Expand investments in green shipping R&D, support collaborative
research among industry, academia, and research institutes, and
create mechanisms for demonstration projects to facilitate

technology development and commercialization.

- Establish dedicated organizations, such as a Green Shipping
Promotion Agency and expert committees, alongside a robust

monitoring and evaluation framework.
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= (Recommendation 2) Creation and Operation of a Green

Shipping Corridor Fund

- Secure core funding sourced from government grants,
supplemented by private donations, carbon taxes, and green

bond issuances.

- Use the fund to provide subsidies for eco-friendly ship
construction and purchases, low-interest loans, port
infrastructure development, and large-scale national R&D

projects.
- Establish a "Green Shipping Fund Management Committee" with

participation from government, industry, academia, and civil

society to ensure transparency and expertise.

= (Recommendation 3) Introduction of a Green Shipping

Corridor Regulatory Sandbox

- Allow trial operations of innovative technology ships, such as
hydrogen fuel cell-powered vessels and Al autonomous

navigation systems, in real-sea environments.

- Temporarily ease regulations on for the storage and use of
emerging alternative fuels, such as ammonia and methanol, and

on LNG bunkering between vessels.

- Support pilot programs for innovative business models such as

cargo-sharing platforms and eco-friendly ship-sharing services.
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(Recommendation 4) Establishment of a Global Green

Shipping Corridor Alliance

Sign MOUs with major maritime nations and create a "Global
Green Shipping Partnership’ to build a multilateral collaboration

framework.

Lead the establishment of technical standards through the creation
of an "International Green Shipping Standards Committee."
Operate a "Green Shipping Knowledge Sharing Program’ to

support policy formulation, technology transfer, and workforce

development in developing countries.

(Recommendation 5) Development of a Master Plan for
Green Shipping Professional Workforce Training
Introduce new university programs, such as "Green Shipping

Departments,” and create "Green Shipping Interdisciplinary

Graduate Schools" for systematic workforce development.

Set up a "Green Shipping Transition Academy" and build an online

platform to enhance re-education for current professionals.

Form a "Green Shipping Industry-Academia Collaboration
Consortium" and a global talent exchange network to expand

practical, field-oriented education opportunities.
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&oto] ml=2 2022 COP27914 711415 BHA|(Green Shipping
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o|ct.

Xt2: The Korea Times(2022.11.22.)(ZMQ: 2024.2.18.)
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20409714 70% FHESIAL, 205087 HEE A0S S
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2 7|20) BHAN 3 o 43hE Aotk

tjEo] IMO 3g=-2 A=l 2AVIA HotL 15 YA H o R Ajkeh=
‘B3 7] A5G EFA(Goal based Fuel Standard) @} 2A17FA vjE0f|
718 Filske Al (Maritime GHG emission pricing mechanism)S
Asot ‘43tz 2| (Basket measure) = =YsH7|=2 ToJstgict. o] whet
A 2 A 7F =R 52 2% EElo] HS E4dskE Hiolt

23 12glojo} YR 7k i} ol A 23S BT e
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20219 Z&tol=Hig Ado] weEt IMOZF sidAl #3E &= U=
B4 Bl 47k 9409 2E)(QF 102 YE dAEH ol sfe-AA bl
£9] %F %= AA3tt. IMOE E3H & Bﬂg HiEHAl 241 MO
2020'2 Bl HiE BAITY RN Fote Adhol AR EE dER
9 & 3F AHEEE 3.5%m/m10oA 0.5%m/mZ Fie= AS 4
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(O3 2-2) IMO M8} 2AT7tA TR At

=M WK EE 7F A2(2021. 06~) |
@

BiTH 28 B0 M4t HILIRISERISEEX)2 @ EHAEIOKE 2008L [HH| 2030 7K 40%,
281 Eth BSITKIS(CI) SHZH(2023. 01~) 2050147IHRI 70% 2% =F
~40% ~70%

2050L47XI
| MEMHHES 2RDIA = HIIiJ
200844 [HHI 50% Zi=

Xt=Z: Cello Square(2023.2.3.)(AMY: 2024.5.8.)

FHAFOI5H EU)}Z T A4o] dgto g sS4 o] gaHlE 2
sl TRt 2AE Fskal Utk $4, EUE sl HiEZ AHA viE

A A AX(Emission Trading System, ETS)ol|l E3ol= 2H4S
Zolth. olet H&o], 202349 3doll= AU AR9] gAHiES Aok

‘Fuel EU Maritime’ A&o] =& E3}%]Qic}.

o] o|UAMEEo| wt2H, EU IHE 2FotAY A7t EU FUiQl 5
A E oY AHRZ HiEd i Rt 2024WRE HiEEe 40%,
20259 HEE 70% 502, 2026WHEE #jE&3F AXZ gt of
£ FARIFHIMO)S] A gh oA EUSl ERHAR] A2, o]S
T5oHA] g2 A9 daol B EU A4 E&E8 & Atk

EU oA Aok AHhe] ojitetata viEd & °F 90%7F 5,000
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olge] Aol A TAs] wiEol, o] A= HeUS] FHAOE ATt
A2l go g Wrpky it 78t ofgt ‘Fuel BU Maritime’ 7
A A 7 A ARGl High QIAEIE, ko] Aguikt AdHkz 9
g A9 34, 123 getast TeAERREQ 420 FHlo] wt

1o

AgHo, U 98 JHT sYARIE ol HE L shese]
o getasts 4ot Y1 B4 SR, MOY FAE RS
(ox ]

B 2-1) S RMAF SEAS QI3 7H| B3 U 5%

— o
Me  WHBR  FB  mAEIE  mH2WIA 2MWtA umEy
2012 EED IMO | A74 O|LX| &8 CO, Tank to Wake"
2023 EEXI IMO | A UK 22 CO, Tank to Wake
2023 cll IMO = AKX HUX| &2 CO, Tank to Wake
2024 | EU-ETS | EU olg AQ2F | CO, N0 CHs | Tank to Wake
Fuel EU i o 2
2026 | gt EU OMQIEBIS 0Oz N:O,CHy | Well to Wake

2026 | GHG Fuel " o : 4
N Standard IMO U= HiE CO,+ (O1F) | Well to Wake (01F)

A7 =

(EtAN], IMO oz ARk CO, +(O]N) | Tank to Wake (0F)
HH &7 74 2 )

F11) dz9 =E(wel)FE 2 AB0 012= TA| AHO|M Ylsh= BHA HIEHS =5
2) =7t 30| MEYE SHE A YS Sl HUXITH A E &7KIC] HEZS MY

oHT T

A2 (ADSHYAMHESIZHAE (MacNet)(2024.5.9.) p.4S BIEIO2 KAt EpA

2026

e
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719 s @S Rl Ao r 23S FA= god, =7HE 4
A= 7]9(Nationally determined contributions, NDCs)°]| 3 2 &
T A AAE Zoeles AEstal Stk I E=A] 71F FEd 1
5 (Cities Climate leadership group, C40)2 A A|A| 24712 wi&3F
9] 80% o= AAok= 8 HEAlE0] 200590 AHS =4 EoA|
2, o] IF9 479 F8 T ZAE2 I 2P ZPSE shaE

4 BRS AAD Ae 275 Aok

S2vEhs 2020 2050 ©AEE 4 A S dashy A A &
ofS] ERASIE HIHE 4101 Ut} o] A= 203097HA] A 7HA
HiERS 201849 thiH] 24.4% =9, 20509714 ©ASHE 2/t
A= 51E ARt sidAClAE e A8 HlE-Z 20309714
15%, 204097HA] 30%, 2050E7HA] 50%= Stie AgS WHSHA
ol %’4611 A= A Aur i d RS XI5 %’4611 %14711‘?:}

A

202449 1¥0& =g e
HFsto] A1 291 ke AlAoFA
B HojRa Qi
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EtAHE A2 A (Getting to Zero Coalition) 2] AoJo] W=, =

eyt TF L Uk £EO A B9 £ A 78 552 A

> O,

i o} B FAS e, B GRE G45Y A
do] 7]&9] Aol Qe s} 878k AR SHA A Aof7]o]

17) The National Archives(2021.10.11.) (A 2024.5.10.)
18) Getting to Zero Coalition(2021)
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A4 daFY AuS AGSP] AASHe P Asia ek ojee
Aol e SAEeRtEs Bt AR A4S dol 47k sfeargle
20 A% T ALA e TP PSS HolE
2. 22Y =M £T 55020
1) ZQ2, SMHREUZ TE Y3t 12X M 37

50329 Ao AR PAoluA e AL,
Quete] Aggsl, FAFY st I A W W Aeeks ) A
29 By WSk k. AL olefet Q4SS AT ARl B
A 2&she] PR S5 0w, ol 2 SeAklo] WBY A
g2 Aasishe 9ol w1 gt

=2 20224 ‘AR T ALY A (Green Shipping Corridors
Framework) & &dll 20509714 4714 #iE A HEE AR
ot 2023¥°l= "47d3e(Clean Shipping Act) ¥} "51111]'3]10&2‘5%}
A9 (International Maritime Pollution Accountability Act of 202
3)= Tolsto] }A 7HkE mpstal glow, ‘=M= oJyA]ofo]
A T2 AE(Green Shipping Corridors Initiation Project) 5= 59

M ds Ao AR e

¥ F7FE2 pUS] I AT AAsle] HEegE o] uixt
=3 7]_0}—7 Oh:} o:‘|.j11__g aqo]cuﬂﬂ A NS F O}U% _u_al-/\ A]7]-£11_._E

Wylo] St oF 7k WS Bo) HAeYRS Yupstn ok 5Ue
A WS e A% AREALE ST 7155 A o]

19) DNV(2024.3.25.)(ZM: 2024.4.19.)
20) Getting to Zero Coalition(2023b)S HIZC 2 XAt AEHY
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(O 2-14) st

Alternative Fuel (Current)

Methanol

Country
Calling

Alternative Fuel (In 2025)

Hydrgen

Country

Country

Xtz BPAMMMCZCS, & The Northwest seaport alliance(2023), p.60

oH

(d8 2-15) D|=82te| A= HHE ZH|

Fuel
ot Pt NG [ Methanot | Ammonia | Hydrgen | RenewableFO | 8i0 Of
Tacoma
YUSA [seamie [
Alte mative Fuel (in 2025)
NG [ methanod | Ammonia | Hydrgen | RenewableFO | 8i0 OF
Bunker | Cargo | Bunker | Cargo | Bunker | Cargo | Bunker | Cargo | Bunker | Cargo | Bunker | Cargo

Xtz BPAMMMCZCS, & The Northwest seaport alliance(2023), p.62
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LNG-hydrogen mixed W
fuelpower plant pct °
projects

®

PO
[
A\

Coal-ammonia mixed fuel
power plant pilot projects . ,

2+ 00
H
2 £
75
b
tH
K

R S

5 ]
bt

® LNGpowerplt o [mmmn],

Coal power plant 5 e
®

o o

Clean ammonia terminals and hydrogen pipelines

Xt=: BPAMMMCZCS, & The Northwest seaport alliance(2023), pp.27-28
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Montana
Oregon
idaho
e Wyoming 2 Wyoming
‘ Nevada . Nevada
M @ =
Iy Caifornia Colorado S ot California Calorado
M p of Total capacity of fuel production | Map of available capacity of fuel production
) facilities by fuel type and size

facilities by fuel type and size

Xt&: BPA,MMMCZCS, & The Northwest seaport alliance(2023), pp.45-46
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o] gre shjukest vejo] Yot Fxo] gt

(O™ 3-1) 0= =2 257 &ote] 2|
012 & 252 71 89| 257 &8t
e — !
Portland "7 ~ pDuluth t
S ¢ i
‘ ) — Indiana- NewYork-‘
s __ Northern New Jersey
\’\; oDistrict Philadelphia ;

Los Angeles
%,
Long Beach

oL\
Baltimore

onrglnla

CCharleston

G
Tacoma

£

\

0akland

Los Angeles |
°Long Beach

Alaska
2 o
Honolulu

— Lake | Savannah
Cliaslesy/ Baton | Mobile - -
N/ H(?::;:,r:gm New Orleans
"\ Port FreeportoTexa . ;EPlaquemir_le_s .
OCorpusC"y A‘:lrhur South Louisiana Tampa
Valdez Christi
2 _
= = A}O —
0= AH0|H ES2HTEU) 7|& A9| 25674 ot
Seattle
o~ /

‘ OBos'ton
New York-'
New Jersey
"o
Philadelphiaégsau[h Jersey
Baltimore® . Wilmington (DE)

Virginia

.. .
Wilmington (NC)

o
o Charleston
Savannah
Jacksonville
-Yo

| Mobile
o
New Orleans
oPalm Beach
gPort Everglades
Miami

oSan Juan

Xt=: Bureau of Transportation(2024), pp. 10-12
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(E 3D F B5F U3 257, Adeld B5Y 5 /12 v
#8257 Yukg vlwst dzlolck, Ay 8 Aol Futel Lage) ¥
3 94 109), BUAFL 594ols, LIACTY, Harky, AfEFL
259] Qo 54 Rk AR 78 FASS ALoliE F2 AT 9
o W3 BEY a9t w4 Yot

(E3-1) 0|5 F2 gUE3E 7|ZE H|
B

i Tonnage &%/ = Dry Bulk =% TEU =8
Baltimore, MD V 17 V 10 V 15
Beaumont, TX Vv 7
Boston, MA Vv 25
Cleveland-Cuyahoga Port, OH V 18
Corpus Christi, TX V 3 V 23
Duluth=Superior, MN and WI V 18 V 6
Honolulu, O'ahu, HI Y 14
Houston Port Authority, TX V 1 Vv 9 V 6
Jacksonville, FL V 11
Lake Charles Harbor District, LA |V 13
Mid=America Port, IA, IL and MO Vv 16
Mobile, AL V 12 V 7 V 18
New Bourbon Port Authority, MO Vv 20
New Orleans, LA Vv 6 Vv 2 Vv 20
New York, NY & NJ V 4 vV 21 V 3
Northern Indiana District, IN V 20 V 8
Philadelphia Regional Port Authority, PA |V 19 V 17
Pittsburgh, PA Port of V 15
Plaguemines Port District, LA Vv 11 V 3
Port Arthur, TX V 16
Port Everglades, FL Vv 16
Port Freeport, TX Vv 15
Port of Alaska, AK Vv 19
Port of Charleston, SC V 22 V 7
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2t Tonnage =% | Dry Bulk &2 TEU =2
Port of Greater Baton Rouge, LA | V 8 \Y 5

Port of Kalama, WA V 12
Port of Long Beach, CA V b Vv 25 Vv 2
Port of Longview, WA V 19
Port of Los Angeles, CA \Y 10 \Y 1
Port of Oakland, CA Vv 8
Port of Palm Beach District, FL V 23
Port of Portland, OR V 25 V 13
Port of Savannah, GA V 14 V 4
Port of Seattle, WA Vv 17 Vv 10
Port of Virginia, VA V 9 V 4 V 5
Port Miami, FL V 12
San Juan, PR V 13
South Jersey Port Corporation, NJ V 24
South Louisiana, LA, Port of V 2 V 1
Southern Indiana District, IN V 11
Tacoma, WA Vv 9
Tampa Port Authority, FL V 21 V 24
Texas City, TX V 23
Toledo-Lucas County Port, OH V 22
Two Harbors, MN V 14
Valdez, AK V 24
Wilmington, DE V 22
Wilmington, NC V 21

Xt=: Bureau of Transportation(2024), p. 13

(I¥ 3-o= F8 Adgely It 20219 = % At 5 4
Zo] Aol mo|ZAtER BHF 0] STt BEurY, FHAY, AHET,
LEHETF 5 AR FoIA AN 57T 52 e A
shEo] A=, A, ARL ARG, MAYoly, EE oI, Het
dujold 5 7 FoE AR 52 ke AdskEo] AFHAL Al
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(d% 3-2) 0= L 257 74H|0| &0t £+ AX(2021H
Gstheanle
318
Tacoma
l "
847 QA ’1,320
364 . L _— New York-
| = - New Jersey 4 g5
v N ~
{ ¢ Boston
156 ) N\ 36 & 100
\ s , sz
N % - s Philadelphia
1,080' 721 Oakland ~, . 504
\z D = South
/ Y] o ’2314‘__g_. L; 6 Jersey
Los Angeles o altimore (436 NG/
=i S N/J\,N/‘ 197 Wilmington, DE
1,268 7 ‘ .
N )
5,770 B f ~“Wilmington, NC 129122 '990 Virginia
S 1,733
403 & _ - Savanniah J
797
i 270 - Charleston
Knsn E““h"e,< 150 1,356\ 1375
New Orleans | 2,882
4,938 Houst 1,016 / .
OUston 4 752 B 5 s T
j 4 2 B Jacksonville
Long Beach Ny - 809
v Palm Beach
m
i <
1 Total containerized cargo — 570 B Port Everglad
(thousands of TEUs) 7 SSISIEacs
Alaskae \ 2126 >
J Imports ’
iami 340 San Juan
Exports ﬂsao Miami gy 62,216 !
I vomestc |
3\ (700
Honolulu

At=: Bureau of Transportation(2024), p. 35
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(28 3-3) DI XjofE Q17 YU

Population Density (2021)

A= ECPM(EAY: 2024.9.5.)

v F8 Aoy FRte] et Al @2 (E 3-2>°f YER
o 2= UlE EF9 8 sHer AMEHER iR Huldde
AIEEr} zholA] ot 57 2 &5 F8 FUR] 7E-7AAG 5
Eluld, Aujue 271 Euld, WAook 27 Elvld, FAE 270 Ev)d
e &% AYZLTt 28014 glon, ZArgole 470 Hrld & 232
2E01A k. (O™ 3-dHole vi=9 sEd= HEASZE e Sl
(O™ 3-29] I3 A3 | & o= 44, (O™ 3-3)9] I+ 2=t
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HEAE dpfetAg oy A9l vl ujupekAy o] gojuAd
9] 3ol 7hs3sitt.

H 3-2) 0= L ZH0| 2ol Hold, QAYHEE, F3|2l 38H2021H)

_ HEJO|L e ZiHO[L =Z2|Q1 2=
X|(Z) it TR (On—-dock) 29 AHEAE st
Al OjfatA 3 =
Alabama Mobile 1 1 0 4 4
Alaska PorAtrfcfhé';sgk: n| 0 3 0 3
Port of Long Beach 6 5 14 61 75
California Port of Los Angeles 8 8 33 34 67
Port of Oakland 5 0 13 13 26
Delaware Wilmington 1 0 2 0 2
Jacksonville 3 3 16 6 22
Florida BF;Oar;f?fDTsatlrri]::t ! ! 8 0 8
Port Miami 1 1 7 6 13
Port Everglades 2 0 9 6 15
Georgia Port of Savannah 2 2 4 30 34
Hawaii Honolulu 2 0 9 0 9
Louisiana Port of New Orleans 1 1 5 4
Maryland Baltimore 2 1 11 12 23
Massachusetts Boston 1 0 6 6 12
New Jersey nguégr‘rj)irrz% N 1 1 2 0 2
New York-New | Port of New York 5 5 21 40 61
Jersey and New Jersey
North Carolina Wilmington 1 1 7 0 7
Pennsylvania RPehé'iiii'lpg‘(')"j X 2 1 6 5 11
Puerto Rico San Juan 2 0 11 0 1
South Carolina | Port of Charleston 4 2 3 24 27
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B #HE0| er3 ZiH[O|H 2|2 5=
X|(Z) stot Eng ~ (On-dock) 29 AHTAE 51

Al ojjar g =
Texas Port Houston 2 2 13 16 29
Virginia Port of Virginia 2 2 28 28
Washington Port of Seattle 2 2 6 10 16
Tacoma 4 4 8 17 25

XtE: Bureau of Transportation(2024), p. 29, 31

(I8 3-4) 0|29 312&E HEYI

North American Freight Rail Network (&)1 ous

Owner
e Amtrak
— BNSF
— CN
csx
— GMXT
— CPKC
— NS
up
— Shorﬂwlyr{ﬁmmml

o  Multiple

ed onthe US. DOT National Transportation Atlas Database, July 2¢

Xt2: AAR, Rail Network Map(2020)(ZA1L: 2024.9.5.)
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(23 3-5) ZH|O|LM 2t 0| F3|2l 37| B2

Vessel: Container
Configuration Cross-Section

Vessel: Profile

Ship-to-Ship Gantry Crane

mlr S

Panamax

5 ahove

f‘.— Pl
Stacks:
|

b 148’
17 rows across

tﬁn el
[ 3 Stacks:

Neo-Panamax

160
18 rows across

22 Stacks:

e

Megaship
3

IE | 8 below

21 rows across

Foes i
3,000 - 5,000 TEU

Maximum length/beam of original Panama Canal locks

1,100
4,500 - 10,000 TEU

Example Post-Panamax size

—

1,00
12,000 - 14,500 TEU

Maximum length/beam of new Panama Canal locks

——

'1300°
10,000 - 25,000 TEU

Example Megaship size

£
<
g
(&)
E
<
=
]
g
b7}
o
o
=
]
o
=
a

]

4 N
Example size:

Lt height, in feet: 82"
Outreach, in containers: up to 16 across

2T

7 ~

L T

Example size:
Lift height, in feet: 82°
Outreach, in containers: up 10 16 across

e

Example size:
Lif: height, in feet; 82'
Outreach, in containers: up to 16 across

All cranes or vessels are to scale with each other, but scale differs between columns.

XtZ: Bureau of Transportation(2024), p. 8
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Sources: 2011-2026 DNV AF|

1,200
1,100
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LNG F7142 202349 129 7% 46940] =1L 3loH, 53740]
U Agoltt. (O¥ 3-6)2 9 F9U LNG 34

ool A9 £ HojZ&c}.23) thut ol % TEU 7

9] 15.4%%F diAl dd& ARgo] 7hFsstAY xR P 7Fset A¥i(ready
ship)o|th.24) T3t (¥ 3-7)3F (I 3-3)°4] & &= o] < 7]
HAS S40E WehEE AEE ARgshe A %%7} A €3t o]

2eh o] B -5 U 5 F8 2 A= A AR Az
aL

G

)

(2 3-7) | A2 0| M w2 545

Percentage of active fleet using traditional marine fuel

8,000 - not alt. fuel capable, ready or pending retrofit (19 Mar 2024)

kteu

— NG

s [V th@nol

Jan 20 Jul 20 Jan 21 Jul 21 Jan 22 Jul 22 Jan 23 Jul 23 Jan24 “Ammonia

Notes: Not on scale: Hydrogen 1.4 kteu since March 2023
Includes both capable and ready ships; some double counting as some units are ready for more than one alternative fuel type
Data subject to change

Xt&E: Drewry(2024), p. 43

23) Bunker Market(2024.1.22.)(ZA4: 2024.5.18.)
24) Drewry(2024), p. 43.
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QLS Es=

TEU)
1.4
16.5

Ammonia, VLS IFO
IFO 380
IFO 380
Methanol, VLS IFO
Methanol, VLS IFO
Methanol, VLS IFO
IFO 380
Methanol, VLS IFO
Unknown
VLS IFO

2026
2026-27
2027
2027-28
2026
2026
2025
2026
2025
2025-26

4
17.5
156.0
1.3
1.3
0.9
2.5
1.4
54

X
—

(

1
2
4
12
1
1
2
2

1,400
8,258
4,382
13,000
1,250
1,250
430
1,250
693
2,700

2024.2
2024.2
2024 1
2024 1
20241
20241
2023.11
2023.10
2023.10
2023.9
XtE: Drewry(2024), p. 45
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A2 : Clarkson G|o|El& 7|8t02 322 5ULs) s{QAMATA RLA

A=2: 4EM(2022), p

2) O S5 gt 948

U= Z2419 #d9S AXHA LAY, FHIAZC] S
H=E(San Pedro)Tte] stHo] X AEHA 41235 gt A4 El;
S Aet. E3E AAF Aol HH AYstE v MRS AP TR
(International Longshoremen’s and Warehousemen's Union,
ILWU)} ef 5 FA58 3](Pacific Maritime Association, PMA) 7+e] m}
e Puro] B9t 94F 2851 Qi 202290 v= FEs|Ae A
Tief 1Y) 4508 R 25 HE /o] BASHHA ko] A
Zoe g2 FA V=9 FEd B I % She AR Rt Wi
7t B2 7 ok 250 92 oA SR Y &5l —7P
SP71% shlth. (1 3'9>’C‘ F8 Eoly et vl FHe; A5
AlA Zo0l& HolF Qo)

jubad

o] =

EE:

ir

m?ﬁ X,

mlm

el

—_

ru°l'

85



(d8 3-9) O0l= 2 9 AH|0| &Tte] S-M 7t &K X0

m

3,000
el Hreu

2,500
2,000
1,500
1,000

500

0
13579111357911135791113579111357911135709111357911135791113572911

2015 2016 2017 2018 2019 2020 2021 2022 2023

MR LAY, SHIXIE, NWSAKIONE, EIZ0), REHES, S NY/NJT, ZX|0HAMHIH)E,
HAILIOK= )T, FAHT, AFRA 7H§E O|LH(EAR)S| 25ES TASIH XA &y
XI2: The Port of Los Angeles(ZA1: 2024.5.18.); Port of Long Beach(ZAY: 2024.5.18.); The
Port Authority of New York and New Jersey(ZM: 2024.5.18.); Georgia Ports Authority
(HMQ: 2024.5.18.); The Northwest Seaport Alliance(ZAY: 2024.5.18.); Virginia Port
Authority(AMY: 2024.5.18.); Port Houston(ZA: 2024.5.18.); Port of Oakland(ZAY!:
2024.5.18.); South Carolina Ports Authority(Z4AMY: 2024.5.18.)

A% o) $29 BEF AV BRG WEHE 252 AR} 3]
who] 24 5 ol FE g b0 Aol WA Tk o]
Tl olgm AR PE Il AR BHNFLS Re-FAXY
AU 5 v S o] EAS W ok s Be, AjRe
27 A% gto] %e PerEEagol 202201 55 D PR Ax ¢
glo] STk 20234 A% Feko] BEepo] B U YRS th] U

270 got 1 74%}% 27 ol

A, o] S5 G2 opAlord SR AEsiIole Alefe] AT AF-
P o] | A ZAF HRlon, FOED shuteel St 7He et

86



Hof AgQ stA(Panamax)d AEHEA 210~290m, AE 32.3m,
&5 12m, SR~8RIDWT)S] ziElold A -&Fo] 3,000~5,000TEUC]
E35)7] wiiolct. H AR Fol|le Eotar Auke] ol F|<ko] 9lo]
RO FAE Adst] oYt olof mhnt 25k (Autoridad del
Canal de Panama, ACP)2 Aldt ti@s} S=Aof tf-8-5t7] sl 20079
FHFAE AT FFFARE 20169 59 vlFEE|EHo] 9o AEsHA
A ZAETERA(Post-Panamax)g 9] E90] 7Msaifltt. 4%
ARE AHE Shukeoks & 49m, Zo] 366me] EAETuRAT AHko]
ol-go] ks, AgeluAl 71& <F 5,000TEUC Ext3id B3 A9t
o] | F=27} 12,600TEUZ thE A et

u] B3 ke shtnbeste] Wale] g gl 713o] ZKSSIES &
HSigict. w1 B A Aol Yol Fa-rAXGe el 29
£ A e 20139 A 0 9% Helde] Bgdl Hae
Wafsk Hol&(Bayonne) thelo] ARhe AEAsle] P51g ol F

STARE AR 169 2318 FUT HolE e S5 Ak 2017

ZeolvAdel EFol 7FssiAH.

ol R3] HolZ 3| FHoIA oMt LAY, FHIAY 5 1] A
5 dEske 7IE v AR RN 7E-FAAG 5 1l 72 AEst

o] 52 Yol i) Lol Hgich A 202240 LATH
FulAge] Dol d Aol A 3900] sEHE Fa-rAAFel §
HIAS Hol 2918 7SI S

oAY =Y BT X o]d] wE S ol He Ald
o] Mgt F4714% e &0 & HekE THATE der B
ol goJul4de] 11 FA4o] E Aotk FolHT 2T ¥ekE AT



3. OK[o}-O|= 37 &= A HEY
1) ORAlOI-O0] S8 &= i &g

ST 3| AAY T olRAL & Aake] Sl e, v=2
Oﬂﬂr A 8% =Y AHARA B2 287} o] R0 Tt
2 272 T52 FoM A= 7 Ao 53] avAle F2 7

oJHa] “E% FEHIL o} AA AHlourt SRt ot A BB g &
£ 59 vFE I ot i8S dre ST oY AdEHol 1—2—
ABtal B2 A 9E FRoHA Rl vFR vk gojrke Zlo] dRtbEe]Y]
ozl g5 L QJolle 1A flo] 2di@Ale] FY=HA et B5
Aol FEBA] FHOMO FE 5& AA, ASHUt HRE SO
Fohe FHIEE 7Y AN SRU A =9 AollA Aol dr.

(@& 3-4)1H B 5 o] Sk estE F R3] obxlofolx] Hu] 5
22 o/l Yt g B Adeld] E5wol o 1HTEUR obxlofe}
0] A5E 97K G209 W Adlolu] 2591 o OHTEU o] B
Wolth. B2 371 AulA S1olA Foli e IMITEUF ol 4]
EQlo] A%208 F7l5ka gick. ol ] X Pue] Sa S Y
A 713 ojzlo] vfAEEA A Wstolck. chat %A AT ujet 2ol
ZOPHS Thfelest 5§ TR AFROR Hgotel, 7|PA A
3L vl Sl e ool Aol Fatsle e B2 S F

T 8

=

]

X

_4

i



sl
o
HE

o=

TEU

x71
AMHIA

S|A
S

-

ORAfot
—zog
OAfot
RN
ORAlO

-50] N

AEE

—0ip/sRiE*
OAOfmiiotzR)
-20| 38
OFAJO}
-50| 5- M2
2o
—SOAMS
24
~ZO/HAR
24
-=2E2|2
224
-S0] M2
=2 5-M
a2 S|
OFAJO}
|
OFAJOF
NES
OFAfOf
50| A&
OOp/=0| S5
—p0f/shls
OAIOKuiiotz9)
-20| 38

ofAjot
-20| 5- 45

€=

2021

3=

17,169

14663

8,623

9,986

9,729

13661

4,473

6,600

3,614

4,928

10906

18

10

52

4

15

4]

17315

472

8,291

8,766

9,316

1384

4,823

6,337

3,875

4914

10786

18

10

56

16

=4

171%

14933

8,554

8,417

9,427

14161

5,425

5,207

3,806

491

10919

55

16

3-4) 3-M

o2

=2

20224

227

167%

1390

8,639

8,109

8,865

14757

5,168

5,357

3,638

4,909

10606

20

M

54

19

3=

16569

13932

8,352

8,567

8,352

14833

5,050

5,130

3,304

4,902

10483

20

"

56

22

3

=]

45|

16348

1398

8,231

8,519

8,946

14383

5,485

4,956

3,761

4914

10546

21

12

50

21

1271

18180

14233

8,906

8,249

9,531

142%

5,767

4,941

3,684

4,911

11,1%

19

"

45

19

=2 TEU, &

2023

257|

18600

1327

9,068

9,619

10110

14641

5,478

5,047

4,109

4,910

10814

17

14

48

17

3=

18782

13048

8,875

10082

101%

14456

5,467

5113

4,125

4,909

1,407

18

15

47

17

03

4]

18839

13523

9,271

Mn27

10831

14456

5,128

5,254

4,213

491

1872

17

89



- 2021 20223 20234
= 35| 4%7] 127] 227] 32| 48] 1) 227) 329 4|
=ge
i, M 1009 9 9 9 10 10 10| 10
=5
e 3.3 4 4 5 5 5 5 5 5
=g
803 3.3 4 5 5 5 4 3 3
=g
iU I A R N R I AR AR AR T AR TN A I
72 54
Teoa 116121 122 127 133 128 120 122 122 117
OFA[O
DY 196 198 200 197 192 192 185 179 196 179
M 8 90 85 84 83 84 s 94 103 98
-XIEaH
S0, 124 126 138 142 121 108 115 133 126 132
~so] A
stew | opoHE0|=s
o e 13111312 1110 8 23 29 30
ches
OWOko1
(12tTEU
oy MER 60 69 73 74 87 90 8 88 90 101
OFA[OF
anae 1919 18 19 15 19 19 21 21 42
g2
=AY 3 6 6 6 4
22 54
TS 490 495 506 511 509 506 502 544 571 586

At2: Drewry(2024), p. 63

(& 3-5)+= DrewryollA AlF5k= obAlotel 1] ER(E-A) F=2 F
et 713A, Y A Rt AEF 52 FEe Almolth HEY g
TE 5, oMot} Fu] AEE AE5ks SATES 2M 771, 2Adeo]
AA(Ocean Alliance) 871, Hldeto]|AA(Ocean Alliance) 471, 1 2] 6
NZ F 25717 A=) 9o, & 33740] =AU 1 5 A=
71doks IdEE 2M 570, AL elAA 471, HhetolAA 37), 1 &

R

90



V02 & 1470019, B=YH Avke F 1683F0ltt. Drewrys 3t 713
P (wayporpell gt AT A3SE(deadweight), StOlFE
(Hight-Cube) ZI€|o]H 5-& wtgsto] AA o= AH AEF =S
Z7gotal ey, AA| ofAlot-w] FH FRO| MEFFS ofxlotg(east
bound)o] 8449t 6,965TEUCIH, 1] FE3Y(west bound)o] 7854t
9,836TEUC|t}. FAIE 7|3oke FE=he AmHE, ofxjolgo] 5257
2,323TEU, 1] &53o] 4537+ 1,068 TEUC]|t.

(E 3-5) OAJO}-0] S2(S-M) &2 Mt

et A, TEU

Y M=
2 20214 My H=Y (TEU)
= i
713X i Yz o M-8 SN

TP18 CNSHA, CNNGB, KRPUS,
/Lone Star | USMOB, USHOU, USMSY,

M e, Borio Phion | 11 6.065 316229 298,204 150379
/2GC KRPUS, CNSHA
P10 CNTAO, CNNGB, CNSHA,

/22% /Amberiack LKJRSEX\S;: ﬂ"é‘g‘g‘ﬁ’lﬁcﬂﬁ: 13 11,321 590,277 445305 396,666
/zcp KRPUS, CNTAO
tp11 | THLCH, SGSIN, MYTPP,

LKCMB, OMSLL. USEWR,
2M | /Elephant | "\ )copE JSSAV. MYTPP,
/ZNF THLCH

P12 CNYTN, CNXMN, CNNGB,
oM JEmpie | CNSHA. KRPUS, USEWR,
USORF, USBAL, LKCMB,

/ZBA MYTPP, CNYTN

1p17  HKHKG, CNNSA, CNYTN,

M | Jamerica | VNCMT, SGSIN. USNYC,
USCHS, USSAV, USMIA,

/278 BSFPO, MYTPP, HKHKG

P16 CNXMN, CNYTN, CNSHA,
oM | JEmerid | KRPUS. PACTB, USSAV,
USJAX, USILM, USNYC,

/ZSA SGSIN, CNXMN

12 | 6,897 | 359,610 203,467 | 302,072

13 | 7.817 | 407,578 | 384,346 | 291,010

13 | 5,494 | 286,457 | 270,129 | 192,499

—_

3 6,453 336469 253,824 | 282,626

91



2M
/Zim

TP88
/Pelican
/ZGX

20214
78X

CNXMN, CNYTN, KRPUS,
USHOU, USMOB, USTPA,
PABLB, KRPUS, CNXMN

2M

(Maersk, MSC, Sealand, Hamburg—-Sud)

Ocean
Aliance

Ocean
Aliance

Ocean
Aliance

Ocean
Aliance

Ocean
Aliance

Ocean
Aliance

Ocean
Aliance

Ocean
Aliance

92

Manhattan
Bridge
/NUE2/ANE2
/CECP

Columbus
JAX

/PE1/SEAP
/AWES

GMXP
/GME

SAX/ECX1
/AWE4

TWS/AUE
/ECC1/AWE3

AWA4/NUE
JECC2/ANE

PG6/PEX3
/GME2/GCC1

CBX/AWE?
/ECC3

CNTAO, CNNGB, CNSHA,
KRPUS, USNYC, USORF,
USSAV, CNLYG, CNTAO

CNYTN, CNSHK, CNNSA,
VNCMT, SGSIN, MYPKG,
LKCMB, MAPTM, CAHAL,
USNYC, USORF, USSAV,
USCHS, MYPKG, SGSIN,
THLCH, VNCMT, CNYTN,
USLAX, USOAK, CNYTN

CNSHA, CNNGB, CNXMN,
CNYTN, USHOU, USMOB,
USTPA, CNSHA

VNCMT, HKHKG, CNYTN,

CNXMN, CNSHA, PAONX,

USNYC, USSAV, USCHS,
VNCMT

MYPKG, VNCMT, CNXMN,

TWKHH, HKHKG, CNYTN,
PAONX, USSAV, USNYC,
USORF, USBAL, MYPKG

CNTAO, CNSHA, CNNGB,

KRPUS, PAONX, USSAV,

USCHS, USBOS, USNYC,
PAONX, CNTAO

SGSIN, VNVUT, CNSHK,
CNNGB, CNSHA, KRPUS,

USHOU, USMOB, USMSY,

SGSIN

SGSIN, THLCH, CNYTN,

CNNGB, CNSHA, KRPUS,
JPYOK, USORF, USSAV,
USCHS, USMIA, SGSIN

Ocean Alliance

86

1

21

12

91

14,122

7,516

10,163

11,860

10,691

8,277

5,734

9,766

399,080

385,099

344,906

736,321

391,884

529,899

618,380

557,429

431,563

298,971

509,207

Ty M=y

(TEV)

M-

376,332

22316807
26.40%

325,246

486,046

369,547

374,771

437,349

394,242

406,964

281,930

307605

M

268,182

18244
24.10%

289,721

618,510

329,183

445,115

389,579

351,180

362,513

251,136

30687



xy M=y

e 20214 % EEH Meet TEU)

7|&X| x| A7t | M—s A

(CMA CGM, COSCO, Evergreen, OOCL) 36.40% | 38.60%
TWKHH, CNXMN, CNSHA,

Ect  ONNGB, KRPUS, CNYTN, | 1/ 40511 543044 516,805 460357

USNYC, USORF, USCHS,
USSAV, SGSIN, TWKHH

CNTAO, CNNGB, CNYTN,
CNSHA, KRPUS, COCTG,
THE EC2 USSAV, USCHS, USILM, | 15 | 10,673 | 651,276 441,876 393,611
Aliarce USORF, COCTG, KRPUS,
CNTAO

THLCH, VNCMT, SGSIN,
LKCMB, CAHAL, USNYC,
EC5 USORF, USSAV, USJAX, | 14 | 11,020 574,583 433,465 | 386,119
USCHS, USNYC, CAHAL,
AEJEA, SGSIN, THLCH
Alpjarl‘zoe EC6 TWKHH, HKHKG, CNYTN,
/Ever JAUG CNNGB, CNSHA, KRPUS, | 13 | 6,938 | 361,747 | 341,127 | 303,867
- USHOU, USMOB, TWKHH

THE Alliance 159 | 0,000 47397 LDAR 150
(Hapag-Lloyd, ONE, Yang Ming, HMM) 20.50% | 19.60%
SADMM, INENR, IDTPP,
VNSGN, CNSHA, CNTAG,
USPEN, USHOU, USILM,
USBAL, ITGOA, EGALY,
SAJED, AEAUH, AEJEA,

Bahri | N America 4 1,009 | 13,152 6,201 | 3,315

SADMM
Wan CNSHA, CNNGB, TWTPE,
e CNSHK, VNCMT. SGSIN,
" AA7 | LKCMB. USNYC, USORF. 14 | 9,362 488135 368249 369,030
i USCHS, USSAV, PACTB,
e CNSHA
CNSHA, CNTAO, KRPUS,
New  MXZLO, PACTB, DOCAU,
MSC | cantana | USNYC, CNYTN, CNNGB, | 13 | 13:328 | 694,922 | 655,311 | 583,734
CNSHA
S CNNSA, CNNGB, CNSHA,
e CNTAO, KRPUS, MXZLO,
Sos AEC ORTA UScHS Uaeve, 5 6260 163198 130811 137,086
ng USORF, CNNSA

93



E] Mt =8 4=
20214 M M

=] i (TEV)
DN a9t M—-3  5—A
VNCMT, VNHPH, CNYTN,
_ TWKHH, CNSHA, MXLZC,
Zim 7XB COCTG. USBAL USORF. | 11 | 5475 285467 215357 239,792
USNYC, USBOS, VNCMT
Trars THLCH, VNCMT, CNYTN,
far CNSHA, CNNGB, CNTAO,
spiopi| | AES3 USLGB, MXZLO, MXLZC, | 3 | 4,367 | 63,755 30,061 | 53,554
ofer USHOU, USJAX, USCHS,
ng USORF, USNYC, THLCH
140690 | 1,36511
Others 50 | 6,634 | 284,772
16.60% | 17.60%
(xR 22 337 | 8219 | 168308 8465 | 7808%H
XH2: Drewry(2024), €& K2 MY &2

FARKKRPUS)= 713shdA], o] &5 4t goly 3vkel NY/NJ&
(USNYC), ZAJot5=0] Auli{gHUSSAV), HMAYore] 1=HIHUSSORF),
A2 Eetol o] EAETHUSCHS) 5 17 o4 Ik 713sk= &
2+ 1070019, F£Y=E Aoy & 1213o|t}. ofAfot-u] F1 7j
A F=E 2571 F 40%7} olofl sigsh, AA £ A€ iR 3374 F
35.9%7} o] =l Tt T Fute] AEFS AYstH, ofalolso]
3827t 9,696TEU, W] &340 3435 7,127TEUCI .

2) gz AZAY g

A A g2E AFEo] 9o B JYh AfEo] B2 7ol At

ko] AAAL gtz M7 W AA}
ZHHIEQA WstE dubd oz 47 vluwstr]E oyt o]of Sl
WHS]9J(UNCTAD)= 20040 ZEloly] AAF AZA A|4x(The Liner



Shipping Connectivity Index, LSCD)E 7&3loH, LSCle= =7e} &

g s HEHZ 7+ A24S Brioke AEE &85 Itk LSCI7t

=2 P2 AHiF o s W2 gt oiv] 3l5o] A=A|7E WolA|7] wizol

oS ZHE0L Itk & 4= Qltk (T" 3-10)02 202197} 20224
HILE HolFa ok

5 47N Fte] AEA A5t
A o] S7IshEA 1~4918 AP B, A% F2 el LAY,
SHAY, LEHEFL 5~7918 AR Y, 424 Aee Aasiith
79 G A TRk X3 EAARY] FARE) SR ufdHEF0)
SEEOIY, k& FESe|uEe] d9Ede]l 8~109F 7Skt
11~12915 7153 AR AT AolEd eznte] dd4d= =2
A F7IERAoH 1091# ol AYsHAl= Fokaich

95



(d& 3-10) O|= L 207 Z4E{0| JTte| AAY X|4= H3KH2021H, 20221H)

Figure 3-8  U.S. Top 20 Container Port Liner Shipping Connectivity Index: 2021 and 2022
[lll 2021 quarterly average £ 2022 quarterly average
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SOURCE: United Nations Conference on Trade and Development, Liner Shipping Connectivity Index, 2021, available at https //unctadstat unctad.org/
wds/TableVi aspx?Reportld=02 as of September 2023

Xt2: Bureau of Transportation, Bureau of Transportation Statistics(ZA2: 2024.9.5.)
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