m

gy 2025

3| Si22R ety
- ErEkAs) Mekal ST HepoLS Eatstol

Jz
T
o
o

-4

-

Study on Korea-U.S. Cooperation Measures in Shipping and Logistics
: Incorporating Decarbonization and Cooperation with Developing Countries

188

o) ))H)H

-
27\
| I “| h"l'”“l m“
|| |I|||I| |

KMI , SER | YRR

KOREA MARITIME INSTITUTE



Am
UE
re

- T

ra

__I.l.
101

Study on Korea—U.S. Cooperation Measures in Shipping and Logistics
. Incorporating Decarbonization and Cooperation with Developing Countries

o] ofi2EF U

- SIEHASH HL T HEOrS T3

ol

=
0F
Ho

A [S1de)
KMI ?_h_ﬁl 5“ (())FT)HJ II = ?_4
\) KOREA MARITIME INSTITUTE



XKt

2024. 3. 18.~2025. 3. 31.

A7t

1ES AEE, MIE-A6Y

I}

IO
AJfLIK]

HMM
i HMM

0
H
%0
Bl
or
=<l
L._I._

<H



LZAL

ERT 27| YR ST M 012 SUFP F5 ZakElD Uk Y 0[of
R DI BEFY| A9 10| (S3 53 59 a2 324 FNj 2aAYy
2 £0|1 QU 56| HRER OPIAE 01 SHZOP} 0P[SID Y 224
)

—
di2=F SEdQ MEHL & 0179 =24 & si2=F MY A Mz ?<

Lt
210| M2 71512 HE0} BiCHs 2427t LD ULk
0[243t =00 201 22| ROIAE 30| 210 HPBE DIY B WIS B
SIIAL 0] QT2 236 EIUCE £ GTOINE PN 0120 MXY U 224 T
Y O SHI HUYS SAYCL IR B 7H, Y 200 BIY H24Y
T, YEASIO| FIBI MO, Y| UK HE0RKs SHS THNT HXY A
HA, 5 MRIHMS MAGHL UCk S 01213t ARIEO0| XIoY/HA0 7J¥5HT,
012 A3l Zto| XIXIS B3t yee] BT

27| HYROINE HaP} $| 42 20K HYS HAlGHD QUL 0182 &=
2022U9E £7IE/0] © 30| SAHHSEE TRHES 20t Yetd

o= HEIMH

re
F’Jr

oz
=2
1o

0] €2 MxY 3 S5Y MHL oizE2F S22 SEAst A

2 70ME =S Eeddl off 719 oi2ER Sad & Yots J73i.

E5| 20| YUH= 0= SHIPSE(SHIPS for America

CHSH MM Z=XIE Bl 0|=2) siREF MPFMS ZECH 2|10 1) Z2X0|0
u]

71 2, 2) oAt (RIA) SHAH 75, 3) -9 |71K &= MA=

ol



0] 7= 2| fo N1ES H7R0| fERHOH, T 10| #2 ZAIE EZICL

= Al )2l YAEILSKUniversity of Washington)OflAf &l
oA A4 Mt BfFEORIS] WUT(Washington
HHME BAPt Ol $1X|2 =4 H2EF2
2 TZES FNTHL 42 ZAY TEE £

M a—
Cf. 22|70 ALEHUSM XFS O] 2ol ot=gt A7ME(Center for

Korea Studies)?| MEZHOIM SI8E WHHE H2 HAS St Eot F0jct=
CHARZS| 2[ES Ll sifM20] O|A[E MFEHAE D=0 2
& =MotiRel2 YA SO0l ol B2 =S FH=C, 0 M2 e 42 HAE
BT J2d HMME| REa MY H ehedE ML XA A= ZHEIO[HH
29| 71X A0 et HMEX MES MBS =0 2 =301 =UCE H2 ZAE
£ CEibh Tot =] 9N 7[XYE2RY, 0l2F izt =5%, 0|58 G+
|2y, ZAR o2 AALAY, ZUSe SR IStTEY, d2 YA
7S AL i SAPHNE Aot BUM g0 B2 2%E FUAM. A2
HME 2D Ot=2d sllZREaUES| 5 HEEE E1l U= =289 0187
UYL EL FAXIAE[SS] O2 WHME D= A 2RAIE ZH0|
Cfet B2 HEE Mo FAEH 42 HAME Ealtt = 2419 AFYX[HES =t
EEE Y 48 HYAREHE 42 JAE EEH 222 {I0IM 26tk 2
QUXIZH O ATV SHE M| B2 Eas U 2= 23/ 0 A=lE &
Hale ZAE =2

20254 5&
SRS AN LS

¥z A3 9



_ix

Executive Summary

- - »m < S <~

H1E a+ol g =5

o19| 2
2. gi7o| 25

H2E S+

1.

o] Hel

M3

HtO
O -
of

=
of o

o=afp
o o
2 A=

(=}
o
Sol AHEY

o
L
0] =MHe

iod  1od

gl

1

H1E 0l=<

N

O|=9f L=t M2 MHHO| b

1.

12
15
15
17
20

i

H2E 0iE 230 o

2= 0IXl= S

| 2238 S5 MHO[ 5

o
=

H3E 0= M=



LS FMIQ} B0 HRER SEY 75 Y _21

HNE SfeRor YEtAst FH 58 21
1. SR |IT LErAS 7R 21
2. QU LEHASH 7R 23
H2E sAMaeHE 15 S8 W WM MY 25
1. SAGH2ER0| Hojop £H 3y 25
2. =MGIRER| WM MY 28
H3E L2zl sMesE £ ZIt Y MY 33
1. Mol IRY SMHRER FRHY 33
2. 28|9| ‘=MLY 15 X Sl 37
3. DI =M FE XM 53 39
RIAR (71%) B0t 872 DELY Tot 40
1. 01328 =Mofed2 MELY 40
2. OFE)EE Y LELY 44
M5 sheol ZEtast XiY W a8

Ne=s Eefel o] 2SR S5 = 8or_49

H1Z D29 SRS MMM =5 U Mt 49
1. 0129 227 MMl i 49
2. 0]29] SHIPSH 51
3. 0|2 29 ffERo F3 A 55
4. ~4 58
H2™ EPA JHE2Q M 59
1. 5l0] 1228 Y Fo| TR0 Hf RN 59
2. BRI =9 MA 59
H3d 0| sie2s ZFY e wot 61
1. 3 wato] M 61
2. &2 ot 64



76
76
77
79

HaAZ H=7t

81

M1 S+

86

M2E X MA

90

A 25 _121



T 2-1) 22 HEO| X|F/AA 7|8F HRHO| KPR SZF oo 14
T 2-2) SFRO| |CT AYAE Z4T ZR0| wvvvverrerrermmsmmsmmsessessns s 19

T 3-1) 23|9| “=MEIREI2 LE XY EHHOPO| TQ LY e, 38
(B 4-1) 0|2 SHIPSHO| ZRQ LYR wvvverrerersesssmssmssesses s 52
(B 4-2) 012 SHIPSHO| SHSER SO MUH v 54
(B 4-3) 0|2 2 YEEO| RRHH DERKIAFEE orererererermeeseesssss 57

(B 4-4) PLI2ALL DIFQ| FAMEY BEY B s 58



I8 =i

<j_EI 2— 1> == xﬁoﬂ 0= |:||;_|L QUXIE] ZEA ZM| weverrerremrememese s 15
(T2 2-2) 0|29 TZU OIZELT FM| crereerrerrermermmrmmsmssnssssssssss s 16
(2 2-3) 22O TTGE OZ LD ZEN| crvrverresressrsmesenssmsssssssss s 16
(- 2-4Y NA B 72X HSIO| 671A] K-S QOI FAE v 18
(T2 2-5) BFRO| QO T} Z0| crereerrermermemssmmsmssnssssiss s 18
(121 3-1) IMO 2AITIA ZEEHEF HEH2018—2023) wreeeesersessrssmssssssisiisisnnn, 22
(33 3-2) IMO, EU E9] QAITIA H| FGE coovreresiimsiesiinisins 24
(02 3-3) SM2tZ 1820243 102 30Y T|F) e 26
(O 3-4) SMGILSIZRO| BEE o 27
(12 3-5) SMGIREIZ O| ZRH| BER] TEH| covvvrerreeensissn 28
(T2 3-6) HAE 71ME] U MBS T2 BHZ MEFAL oo 29
(O3 3-7) SMEIREIE TRHMESO| X|A/HE TQ Q& e 31
(2] 3-8) SHUAAEO| D2 MFYREIZ FRIFIZE v 35
(D8 3-8) HYAAHLO| ZBE SMHSEB FTITIZ(H) o 36
(121 3-9) SMGIREIZ SIAIRFS Q| AHEHZ| wevrevrevrermesessreiessesessc 41
(33 3-10) sHR2| Chx|| HZQt RS 7|&/AN|/HX SEAIA e, 42
(T2 3-11) HOIZ E8F O AFZR] TRE] worvvrererersessese s 43
(1% 3-12) O12)'22Y SUBASHR TEH HHGE o a4
(2 4-1) 0] 9|5|9] RO ZQAY| THEE OIA] o 50
(T2 4-2) M2 SERFO| AL MZ SHFF oo, 76
(03] 4-3) 30| H2LE2 T2AL S HIOHQOF) rrvrrrvrmerrrisnissnsa, 79
(O 4-4) 5t0| HREF ZSY S SO0 I &Q I} v 80



of0] 22

AIS(MEIRSAIEA|AED): Automatic Identification System
ClH(EtAZICE X|H): Carbon Intensity Indicator

COP(HA=E3]): Conference of the Parties

EEXI(MEr 0|4 X| & X|£): Energy Efficiency Existing Ship Index
ETSHHEZ 7H2HA): Emission Trading System

EU(REISE!: European Union

FMC(D|= gt SHAt £/3]): Federal Maritime Commission
GHG(EA7IA): Greenhouse Gas

HMM(ZESITHAMM O] TR S|AtH): Hyundai Merchant Marine
IMO(ZH|aHALZ|71): International Maritime Organization
IRA(CIEZH0|M Z=H]): Inflation Reduction Act
MEPC(HY2HEE S & S]): Marine Environment Protection Committee
MRO(£X|- &4=-HH|): Maintenance, Repair and Operations
MSP(GHAIRIEE AT Z T 3): Maritime Security Program

SHIPS for America Act(0]= SHIPS®H): Shipbuilding and Harbor Infrastructure
for Prosperity and Security for America Act

UNFCCC(R7|5H 3t United Nations Framework Convention on
Climate Change

USTR(O|= 29 tHEE): Office of the United States Trade Representative



X2t

e

o

L d 9
o =X

124 4

Ho

ng s

o)

3 =

A, &

2Hofe] grebasl

3

2.

=0

Ho
nE
of

©

o}
N

o
o)
ToH

gl

7+ Ak

=
Qi

L, AE]e] 3

)

E

H

13

TR AEZERIRA HEgdd

=3

o

w_OU
H
ol

X
=K
nE
op

©

% %} 54



o], 2 A7} ING

s dE =

o

/\i——é] A=

5. vl=

n2AE o

=

&

3} =451

7=

% e
o}

o] vz 1| gheER WZUA opjdu] A9

TS
O O

]

8.

o % s}

51

=

ii



1. 97 HZE Y =X

EYE 27] PRI SHolEA S22 399 Wit J1&E3t
yol7} F|2of] e ul=9] SHIPSH(SHIPS for America Act)d} £
HEF-O] F=of tfgt A7 A= sfl=EF 2ol vl=o] AFAH 4
A A9 & Aoz du

o2 # dfFEokolA = BetAst A7l Z3tE A 9, ol gt
A3} o] dgko 2 nja-3 H|FEo| A AAFOR MLy E

neAEest A9 5

o & W2 Az 22 FFY AW, Telx HLEFAYY)
] T3t Sekast 24 g o) HeER TEY ¥
Wohe =53 Aol £ A7Y 27

iii



- B AT BAAT9 AR F € HE2} AEAY $E 58
59 49

© )20 AT 2= 23 AHd] Be B eEs 2R 4
ok} grekas) 340 thg et S SAeYR 150] e 54
o AEF Bk glo], £ A7 oleidt A4 T FAZ A 5T
Moz A7sts Ao AEHE du

>
N

3. g+ A
1) 0=9 Mz S22 I5Y WM

. v2e] ARG B8 AxY AR EnE 2A v A

- B, By Rolol FFY vy 75
- A, Fekastel 18 Adet

- A, FEY LA AE

iv



2)

x0]
Q

=4, FE IR FE2 A% A/ AL 7HY AR

2 23
HhE, 58 91, 2Alol, ofAlek, otxelst Sate] Welu Rele B
o A

oi2=0r2| EEtAst FAQ} o0 HRER ST 7=

SABIAZ et FEAY S SfEoF gErASH A3} FA
2023499 FAA | 2R EHAEE T ERE 7|29 2050
o 50% Z&Esh= AL 100%= Ak

SHATS 2024490] AL wiEH AA O] HY

20219 3917 3 ek A262F GAE oA RS ZTto|&
W9 Al o]F 20244 102 7102 A NARCE 627]9] =M
Pz Z2AET 3

d

12e 22 A 7% 1979 Basete e
£ Aol 3] Aol Al A e s meAEe totoA] )
EY 59 ATHe T CH) G $AY HEUY'S Ao

)
I



3) Me=s &

vi

st

OH

—0}
Ho

113

2| Hio}

o=
HT'_'E'IT = =

oo
ro
ol

a]l

20249 120 )= 930 A dreld SHIPSH, 20254 29 27Y
AutEo Wrad 79 guio o = FAH FAZXAANG 52

W3 SRR AYPRoR BA

] SRR FFT B FFHL A Al N A

3R, T 4714 BdY A WAUZ 75

A, S (4) BH2E 75

2R, W-wol §714 @ AA 7%

olgist Al 7HA 92d ¥ WP ok, & okF 7K T W

Yoke £E(k) 8% 13 ¥2)

1 G e AA 7% 1) e 9 242 Zek B9} s
AEger9lnA g o] skl da 414

2. @ g AA 7% 2) e FARRE SU A 21 A
7%

3. (] 54 748k 1) QA SRS Eet v A4 ol sk w4

4. (] 54 4%} 2) QA4S B8 vRo] A A Bof

5. (©m] T4} 8} 3) vl $ES1E e, ol Sol, YA ING

257 BHE AT 54

8. 31 359 v W seEF HEYA o] HY
9. 2] 7 siERF 55T €Y AA & 3 a=st



x0]

o
(310l SHR 2R B2Y B2 YR
30l 28R 33 ¥
3t 30| &

1. fEIL2e] HSHA F1=5

2. M==2 Hais 28l

18R &
- 22271900 S| oY Zat =5t

o
- 0= F2 44 Hof

Of CHO| SXt 245

2500 Tt FAF

1) HEZA SR Al
- 0|12 5312 of

— - 02 U 2t2 Bt 23 78 5K 23

2) shent 2SR S Saet S S S e

B 27 2) 22 Hast 30t IR MELY
FEI =M K| 2t
- 3) 02 U 3225 HIXLIA 0pfeio| 43 |
4) 30| 225 2% 82 AP &t
T3t
- 9o} 22 g FER TEY B Wit avtHoln a8A<
F7g 15l F84/AF8T A T 59 dolzehs £ SN
FA ZERS AT F4 +9 97 13 ZD)
[CH0| SHREF 2L FH Lot X &2 Hoi
A S2Y/N3Y
SHQH AR Al
SIX| o Us 87" EXt
ste/2HeE Sot R
IZFR ALY EO]
assoam x| SUURmELY PRy
=AM X|2 25t
HRSRHIZUA AZ 42
Lo

vii



= EA, FEIYERE v=e AF/AEE A Hie olsiE Alrd e

WA, B GER0) Aol e u e Tt olalrt e

H
chgow nlEe] A A4, Ao, 2R 5 4 By Hut] tht ojsit
Bg

- A, SRk S @Y Ao 289 FE HAUSS Tt

viii

AF=E He
- R-550] g miAUSE Ut £ 7] 2Rl g miAY

o
REE 75 98

|



EXECUTIVE SUMMARY

Study on Korea—U.S. Cooperation
Measures in Shipping and Logistics

: Incorporating Decarbonization and Cooperation
with Developing Countries

Byoung-Wook Ko

1. Background and Purpose

= As the second Trump administration takes office, changes

in the global supply chain accelerate.

- Furthermore, the recently proposed SHIPS for America Act and
the USTR's measures against China are expected to provide U.S.

industrial policy support in the shipping logistics sector.

* In addition, decarbonization regulations are being
strengthened in the shipping industry, and as part of these
decarbonization efforts, green shipping corridor projects

have been deployed around the world, including the U.S.

= While responding to the reorganization of manufacturing

ix



industry and global supply chain, and the reconstruction of
the shipping logistics industry of the U.S., this study proposes
a comprehensive set of Korea-U.S. cooperation measures in
shipping and logistics, with an emphasis on decarbonization

trend.

2. Methodology and Feature

1) Methodology

= This study was conducted through literature research,
holding advisory meetings and utilizing written inputs from

subject matter specialists.

- In addition, a survey was conducted whose sample consists of
18 experts in order to evaluate the objectivity of the nine

cooperation measures derived from the research.

2) Feature

= Previous studies have not simultaneously examined the
Korea-U.S. shipping logistics supply chain cooperation
measures in response to the reorganization of the global
supply chain and the establishment of a Korea-U.S. green
shipping corridor in response to the decarbonization trend.
Unlike previous studies, this study distinguishes itself by

concurrently examining these two related topics.



EXECUTIVE SUMMARY

3. Result

1) Reshaping U.S. Manufacturing and Global Supply Chains

U.S. industrial strategy is undergoing a structural realignment
centered on four overarching goals:

1. Strategic containment of China’s industrial ascendancy

2. Enhancement of supply chain resilience in key areas

3. Eco-friendly industrialization of decarbonization

4. Creation of high-quality jobs

Three Key Characteristics of U.S. Industrial Policy:

First, using new approaches and means, e.g., actively promoting
strategic public sector investment in key sectors of the economy
and cooperating with allies.

Second, regional and place-based industrial policy for creating
quality jobs

Third, industrial policies that are promoted based on consensus
between the two parties to secure support from the entire

American society.

Reorganizing the U.S. Global Supply Chain

The U.S. promotes near-shoring based in Mexico and Canada

while fostering domestic manufacturing.

On the other hand, China is expected to expand cooperation
and trade with India, Russia, ASEAN, Africa, etc.

Xi
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3)
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Decarbonization trends in the shipping industry and the

establishment of Korea—U.S. shipping logistics supply chain

Trend of strengthening decarbonization in the shipping

sector centered on the IMO and the EU.

- In 2023, the IMO elevated emissions reduction target of its

international shipping carbon from 50% to 100% by 2050.

- The European Union, effective 2024, has incorporated shipping

industry into its Emissions Trading System (ETS).

Since the Clydebank Declaration announced at the 26th COP
of the UNFCCC in 2021, 62 green shipping corridor projects
have been deployed worldwide as of October 2024.

- The U.S. is deploying 19 green shipping corridor projects as of

the same point in time.

- This study proposes a Port Bunkering Partnership model—

extending participation to developing nations such as Vietnam—

in place of a traditional Korea-U.S. containership corridor.

Cooperation measures for Korea—U.S. shipping logistics

supply chains including developing countries

= Analysis of the U.S. shipping industry policy, including SHIPS

for America Act proposed by the U.S. Congress in December
2024 and the tentative trade measures against China
announced by the USTR in the Federal Register on February
27, 2025.
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The directions of Korea-U.S. shipping logistics supply chain

cooperation are presented in three major ways.

1. Establishing a comprehensive and long-term cooperation

mechanism
2.Constructing a maritime (knowledge) cluster

3. Establishing an organic public-private cooperation system

Under these three directional principles of cooperation, a
total of nine specific cooperation measures are derived (see

summary figure below).

1. Establishment of Korea's domestic response system - 1:
Establishment of a maritime advisor in the Office of the
President as a control tower for national maritime policy
including shipping logistics and shipbuilding

2. Establishment of Korea's domestic response system - 2: Promoting

policies that integrate shipping and international logistics

3. Strengthening investment in the U.S.-1: Investment in
strengthening local capabilities of shipping logistics

companies including human resources

4. Strengthening investment in the U.S.-2: Participating into
Strategic Commercial Fleet of U.S.A. by using an interim ship
status

5. Strengthening investment in the U.S.-3: Investment in U.S.

export cargo shipping

6. Strengthening investment in the U.S.-4: Strengthening

investment in logistics hubs, including ports in the U.S.

xiii



- 7. Establishing a ‘Port Bunkering Partnership” including developing
countries and strengthening support for green shipping

corridors

- 8. Establishment of the Joint Maritime Logistics Business
Academy in the United States
- 9. Expanding and improving the Korea-U.S. shipping logistics

supply chain cooperation system

[Cooperation Measures in the Shipping and Logistics Sectors between Korea
and the U.S. (Summary)]

Cooperation in Shipping and Logistics Sectors between Korea and U.S.A.

1. Establishing Korea's Corresponding System 2. Cooperation between Korea and U.S.A.
Incorporating Developing Countries

1) Establishment of a maritime advisor 1) Strengthening investment in the US
in the Office of the President in the shipping and logistics sectors

- Investment in strengthening local
_ capabilities of shipping logistics

- — - companies
2) Promoting policies that integrate - Participating into Strategic Commercial
shipping and international logistics Fleet

- Investment in US export cargo shipping
- Strengthening investment in logistics
hubs, including ports in the U.S.

2) Establishing a "Port Bunkering Partnership'
including developing countries and
strengthening support for green shipping
routes

3) Establishment of the Maritime
| Logistics Business Academy in the
United States

4) Expanding and improving the
L Korea—-US shipping logistics supply
chain cooperation system

= To guide the effective and efficient implementation of the

proposed Korea-U.S. shipping and logistics cooperation

Xiv
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measures, this study presents a policy roadmap structured
along two evaluation dimensions: strategic importance and
urgency, and implementation difficulty—measured by factors
such as required resource investment (refer to the prioritization

matrix below).

[Assessing the Ranking of Cooperation Measures in the Shipping and Logistics
Sectors between Korea and the U.S.]

A Importance/Urgency

» Establishment of a maritime
i advisor in the Office of the
President

Strengthening local

capabilities he Strengthening investment in

i logistics hubs
-« Promoting policies that integrate
¢ shipping and international logistics

* Participating into Strategic

Commercial Fleet of U.S.A. * Establishing a "Port Bunkering
« Investment in US export cargo Partnership" including developing
shipping i countries and strengthening
i support for green shipping

Establishment of the Maritime
Logistics Business Academy in
the United States

routes

B

Difficulty

4. Recommendation

= First, it is necessary to approach the Korea-U.S. shipping

logistics supply chain cooperation from a learning perspective.

- Just as developing countries need to approach the localization

of advanced countries’ technology and commodities from a

XV
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learning perspective, the reconstruction of the U.S. shipping
logistics industry also needs to be approached from a learning

perspective.

Second, Korea needs to improve its understanding of U.S.

policy and industrial reality.

First, Korea needs to acknowledge the high variability associated

with a Trump-led administration.

Next, an understanding of the overall policy process, including
policy design, implementation, and feedback in the U.S., is

necessary.
Lastly, the reconstruction policy of the U.S. shipbuilding industry

and shipping logistics industry also requires Korea's careful

monitoring and analysis of the industrial base.

Third, Korea needs to establish diverse coordinated cooperation
mechanisms in the process of Korea-U.S. cooperation.
It is necessary to establish both a private-government-public

cooperation mechanism and a private-sector-independent

cooperation mechanism.
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dolg BaIch A, ofUx, WHER] Eok Sol4 FEY Tel(upply
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‘Q & XI5k, A, =] 48 70@}5}% 59 IR S A
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] AFE=H, Ed] FEEE A2 187H =71et FE i (supply-
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o9} Z-2 uiFgollA EFL 17] PHHe} vlo|E P F A= AHH L
2 929 Aol 2ga] gjo) =AML HlolE PR AQHAE
olglgt A|Y FF 34AF ZH 7HA= AG/ A4 7] AP os
£ 4= U} ofgf (I 2-1)o|A BE AT} ol T HES ATt HY
S olzjgt A&/A4 7o) Ao wigal ik

(F 2-1) 52 S| XIS/A4 7|8 HHO| el B3l
HE MA| T XS/ M4 Hal T
American Rescue Plan of 2021 1.9% e 209 2
Infrastructure and Jobs Act of 2021 5,500 2 1809 &g
CHIPS and Science Act of 2022 2,800 &z 600 &8y
Inflation Reduction Act of 2022 5,000 &2 409 2

Xt&: Hanson, Rodrik, & Sandhu(2025), p. 1.

[e]
73] 2218 A Toleks e At ERX 27] §Re] A
WS ol FE AZT 4 9drk?) Kok, P Fhee] 7|uteta

6) Hanson, Rodrik, & Sandhu(2025)= 0]=9] X|/AtA 7|2t0] HEH0| 150 2| @2 HAIE K|S oH,
AUYE, =M 51| XIXHM SO0l 24 ZHA A 12| (supply chain)E A6t USE 20E. 0|
2{3 K| /&4 7|8te| Y2 AYHHO|A ot FE HPI2 7t "UhR(top-down) 841t o2 HE
TR0l HUHEZ Th= HHE(buttom-up) YAI0| RS

7) ¥H0| &telate] XIS IWEM HEL Infrastructure and Jobs Act 2 CHIPS and Science Act®

8) ZUUEH(2025.3.5.)(HAMY: 2025.3.30.)
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S ol 991 Aol A SRISL, ol Wet AZY BEE el
Fo sk

(22 2-1) F2 22000 U2 012 YK L4 2H

Manufacturing
Shoded areas
denote 95%
confidence intervals

1
L o
L 1

|
(8]
1

Change in manufacturing
employment of
working age (16-64)

(standardized units)

-3
I T T T I T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018

Xt&: Center on China’s Economy and Institutions(2022.10.1.)
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2 )= AU 4] 9 ARk S0l Tlef v= 35 S
o oenrt HwoH okl SHE u=e] F= A4, & vS £
Z59] vj7go] =1 9t} ol (7 2-2)0lA E5o], 199589 5%
Q9] F3o] igt &S HHP o, 2018H0fE YA FFT &
= OF 60%, At 7t 914 BYRE 1S TFY AEEE 90%E A9
t}.9)

=

r

9) Baldwin, Freeman, & Theodorakopoulos(2023)
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(33 2-2) 0|72 SEY AE: FA|

Percent
| H M China

Canada
Japan

80 I Mexico
Other

60

40 b

20

1995 2018 1995 2018
FPEM face value FPEM look-through

Source: Authors elaboration based on 2021 OECD ICIO tables

Note: This figure shows the share of US manufacturing sectors for which the rop supplier is China,
Canada, Japan, Mexico, or other. “FPEM” stands for foreign production exposure: import side (Baldwin,
Freeman, and Theodorakopoulos 2022).

% 2%o] A2 M (face value)2 AXED| SEY =4, Q2R HF 2

H(look-through)2 AHHBEE 0[ZoH A1) 7 KA FUHE D2{$H 24
XtZ: Baldwin, Freeman, &Theodorakopoulos( 023), p. 100.

Z0)

of
i

Y2 2 717 fEyeEte] A gEske &

(33 2-3) 522 SEY A== FA|

Percent
Japan -—E
USA
M Taiwan
80 - M South Korea
Other
60 -
40 -
20 -
1995 2018 1995 2018
FPEM face value FPEM look-through

Source: Authors’ elaboration based on 2021 OECD ICIO tables.

Note: This figure shows the share of Chinese manufacturing sectors for which the top supplier is Japan,
South Korea, the United States. Taiwan, or other. “FPEM™ stands for forcign production exposure:
import side (Baldwin, F; . and Theodoral los 2022).

gl

_|_>Lr

7 QImo| 4Bt} 24 (face value)2 UAHEIRl BFY 24, 02mol

M(look-through)2 AHHEUEES 0|23 At AFO* ZHOIM T2 TEEHE
AtZ: Baldwin, Freeman, &Theodorakopoulos(ZOZS) p. 105.
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9lo} e Fo] e AAA A Rl Je) EYL tfERe
29 o] Fo] ojgt B4 BHFA0] AFHTE 10 o] FHRAL F
T2 DT 929 B3 TR, FA4AH AP, FF] B4
59 3 52 AL, 1 Ao ANAG 5 20254 49 19744
AlBEIL Qivh. ERE 17] PR, vlolE PR, 191 A

- 0
me St
H1
e
o X
&
[m
o
Iz
[\
N
o2,
ox
Jr
19
ofx
Hl
<
=
-0,
2,
__);l_,l
by
N,
__>‘~l_“

c
£,
E)
2,

o=0] A2AY FFT AHZ 4] fiofdy}t TAEL0HS FHA
19 m]=2] Xﬂ}—cﬁjﬂf F9E Ao Z AoE AgdErt1d) 2HH, S92
a]=2] A0 ‘:H—OH A%, ZA[oF, oA, ofe}7} B —4 dg= 4ot
o A0 Hlth §YPL u=at AEH S=ato] g
g 9 2o9S Folold, S5ie] £ tha AAad ZoR Oﬂ Hch ®
St =3 =S QJvlols 22 AR-2A(Global South)7F 583t
9 2712 Uehd 202 Helrh 18|31 opAbt IE9] ARo] I
A

m°l'

10) St=223l QAIETEINR(2025.1.21. (ZAY: 2025.3.30.)

11) 29|41 (External Revenue Service)2 0|2 2 HHEE7 E= Metof ol £0+8 75-40] QL
=U4E a2 S8 HE o2 (T EHH':’OI S MU0 TSt 2 R 0H HI4E AL

12) 3HH, 212t 22 0|=2] 5= +UES 402 SHAM 20 0|22 SEEM M= Y= 15 71
o RE0| it SH|= O|R0X| 2 US. L0t I3||;.‘ 20| 522 SHRPEAKFDNZ E0{7t= O
Oist Mt &5t MS M6t 22IUE AS(American Enterprise Institute, 2024 &)

13) BCG(2025)8 &=¢t

17



(a8 2-4) A 74

AX H310| 67}X| X|KEHK QO Xt

b B B S MY & )

Stronghold China Rise of the
North America pivots Global South
Trade growth As China’s trade Global South

with the West
slows, it accelerates
with India, Russia,
ASEAN, Africa, and
Mercosur nations

remains resilient
as reshoring and
friendshoring
substitute for
imports from China

and shift toward
manufactured
goods

nations boost trade
with each other and
the rest of the world

ASEAN’s growth
transition

ASEAN increases
trade with China
and the rest of Asia-
Pacific as it boosts
share of industrial
value chains

India’s trade
ignition

EU focuses on
competitiveness

EU trade with China
slows and shifts
toward strategic
partners like the

US and Japan and
growing markets
like India and Africa

Trade grows with
most of the

world as Indian
manufacturing
progresses and
energy imports rise

A1&: BCG(2025), p. 5.

oo} e vt Fo] Zuw FIY W S0l Selute] Rol
9 FEY FRE o] A WKL ok ok T™oA BRo| 53

sho] R AEAG 74

(1% 2-5) 829/ F2 1

S} whg
TY=7] ARRE 20209 Eof v

HED

FEERYETS

% Aol —rfaaio
Fe 27 Z78ha gk

%27} 20|

Exports to Key Trading Partners

1y billion US Dollar
800

@ China @USA B Vietnam ®Japan ®Hong Kong SAR [ Others

700
600
500
400

300

E \
o

2018 2019

Source: Haver analytics.

Xt2: Chai & Kim(2025), p. 2
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0=9 Hxe ¥ 224 32 M & 2 02

5 2-2) 339 ICT 44t 748 50| —

Bz ADIEE v R L
o 30,000 8,200 16,900 9,200
—oe (21.4%) (14.4%) (32.6%) (46.9%)
40,100 9,600 17,200 3,700
|_:| = ’ ’ ’ y
2018 &= (28.6%) (16.8%) (33.2%) (18.9%)
siz 69,900 2,100 11,800 5,200
= (49.9%) (3.7%) (22.8%) (26.5%)
oy 176,500 14,500 21,150 8,600
—oe (48.1%) (19.6%) (33.5%) (42.6%)
150,000 5,000 13,260 2,300
Lﬂ = ’ ’ ’ y
20168 &= (40.9%) (6.8%) (21.0%) (11.4%)
stz 30,000 2,000 12,500 3,900
= (8.2%) (2.7%) (19.8%) (19.3%)
| 214,000 13,600 27,670 10,700
—ee (97.3%) (20.9%) (40.5%) (42.5%)
2,000 2,000 10,650 2,950
|_;| = ’ ’ ’ y
20218 | &= (0.9%) (3.1%) (15.6%) (11.7%)
st 2,000 1,000 10,060 3,850
= (0.9%) (1.5%) (14.7%) (15.3%)

Atz ZLHEE 2/(2022), p. 35.

she, mlst SAFoel Qe WA AN, YA 4 4% 52 B
vl ) Azl §4 Ao ek 444 Welo] that vl 7]
T 9lek.19 Hjghe] g 4A ee

olE B, ulF AulA 744 QU 5o wle] 4 & Y A5 U X
H% waph Ak Aol weby WSk ASlZh R4 At
2 @k Wl Fobg olHat A9 73 4] o AAS
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20



SiEtAsl MR 3| HHRER 33
75 W
HhE ofl2=0F EEtAs} X ST
o7IMe == ALY sfEoF geast FAIE A At
gerao} %Fxﬂ of 7F A= A9 REIHS 2t} A4S SHeR
A E

1. IHBHALZ |7 EHELASE FH|16)
A= 20239 799 JHHE AR U H B AT
(MEPC: Marine Environment Protection Committee) 3]2]o]4 2050
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of tiH]sfA] zoaoﬁﬂ};ﬂ A 20%, 2040971A] F 4 70%, 205049 F
o= 100%E Zojof 3ic}.17)

(3 3-1) IMO 247tA =M= H5K2018—2023)
FIGURE 3-2
Outline of ambiti and mini indicative checkpoints in the revised IMO GHG strategy

(]

Units: GHG emissions

Bl Emission pathway
in line with IMO's

revised GHG strategy
2008 o, Bl Emission pathway
as -~ . b
base year Peak as soon in line with IMO's
as possible 2018 GHG strategy
Total: Bl Business-as-usual

20% reduction emissions

Intensity: Emission gap

40% reduction
5% F}:IEI Net -zero
e 70% reductlon Esz%gamss'o"s
2008 2020 2030 2040 2050

Total: Well-to-wake GHG emissions; Intensity: CO; emitted per transport work; Fuel: Uptake of zero or near-zero GHG technologies, fuels and/or energy sources

At2: DNV(2023), p. 12.

ok IFAA | = A E HFA|(Goal-based Fuel Standard)?} &
A7IA 718 HAYZ(GHG emission pricing mechanism)2 23t
AgE =Ystr]| Al 4 =9 ;ﬂ"““ Zoltt18) di FFA= dEF
2 LATIA AALE ATte] ARH0R sHAAF ARR-S Askel= Ao
oh 2A7A 7HE HAYSS 1_—1—1::]—%}%, A 5 2A7EA HiEE

o= X st A2 fEske Al

-

i

==
=

]
I

ju s

o, AT WiW &S = WiT W& 24
%%“*% ARESHe A EUNE, olES o7 HiEde A
(certify)dl= 7FolEeiRlE 75kl ot EZE FAISHA |H=

17) SATIA HISYS AR 7 MAE= IPESE 5= IETK| Q) HISZHWIT: Well-to- Tank), ™1
FE AIR5H=E TS| BIESZHTIW: Tank-to-Wake), HZO| MARE| AlR5I= I ZEE XL
2fol= HIEZHWIW: Well-to-Wake)22 T2E 4= UL, IMOL| 2H7IA LS SH=E WIWE
7|Z22 ot QIS I3 0|5 HEZ2| FHOIE FAIKCE St YHOH| tatikl= OFx =27t 2l
S0 AS

18) DNV(2024), p. 14.
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2. REHE HEas) X

FHAFT 202495 sf2Argl viEd AHAN(EU-ETS: Emission
Trading System)E QAZ O R Tisl= 5 FAISHA o FAl HAA
TAIE Akl it} s viEd AAlol 23AZ w2t fEAd
AU & 5d £ ol AUk ©hA &l wEt g4 HiEES Al
(OJE@) AUt E}E}/ﬂ EQ'% ]oo}l‘ AER2- 5]-85k= HiEgol A

74s7] W], olefdt HlE HEe Zol] YsiAL Weg Awtow A
a8t W ast A7t

of&? FHARZ Fit for 55 W7|A' IFE= 2023 ‘FuelEU
Maritime C|YAEE'E A} 19 FuelEU Maritime YA EE &=
SEAolu oA tis AZF WiW 2A7EA ek 7S 5L A
< 8%l 202595H 5,000% oY Autol| A-EH FHATS
ol &3l =2 2A7IAE 20209 HiH] 2025400 = 2%, 20309
THA] 6% F=olal, o]F TAF O Z 2050W7HA] 80% H=dh= Zo=® &
2 43 glth0

s, AT AT shetiof gekast FAe] ALL o

19) 20214 78 1401 EU T3lRIsl= "2 229 (Euroean Green Deal) 2| 20509 EASE SH
S92 9J5t A £E1O2 A Fit for 55 7K' S LEBH(HYS QEH#(2021.7.22.)
20) 247(2023.8.21.), p. 4.
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A A SAHCE FEshd off (1 3-2)9F &t WA FAISA |+
© A8 BEAIRE 2A7A 7H HAUSS At £AE 2027499 &
AT Aoz APt I3 gAY 2 HE(CI: Carbon Intensity
Indicator)?} AEF oL x] &8 A|$(EEXI: Energy Efficiency Existing
Ship Index)E °ol-83%t & et Ao tsfl, 20259714 HAET Ao
=2 gEjfnh 181 202890l 2AVA AEAE E =AY Aol
FHIES 20269741 5,000E vlwk Ad=he] EU-ETS &9t o575 2%
S oot} FuelEU Maritime OJUMEE'2} IS A= 2027 W71A]
WtW 2A7kA Foke A4t Ao A4 g4 23S HFEEA] o] 52
23] JAES o Holrt.

(d& 3-2) IMO, EU 89| 2&7tA X MY

FIGURE 3-2
GHG regulatory timeline towards 2030

Revised Data Revised Data
&N Collection System: (EEEH:;S:;J Collection System:
Cll rating cargo data,
©) more granular
consumption data
Adopted FuelEU Maritime -
ot Eﬂﬂfi“f;' GHG fuel standard
(well-to-wake)

IMO GHG pricing

In the

pipeline, IMO GHG fuel
or possible intensity*
regulations

1= EU ETS review. -

L%,, Clland EEXireview | Feasibility of inclug- [ FueEY Maritime MO GHG Strategy

ing ships <5000 GT
Processes
*taking into account well-to-wake Key: Carbon Intensity Indicator (CIlj; Energy Efficiency Design Index (EEDI); Energy Efficier

Eutsing Ship ncis (EEXI): Emission Tracing System (ETS): Shp Emargy Eficency Managamant Pan (SEEMP)

Xt2: DNV(2024), p. 13.

24



Yethst SN S10| H2SR 33Y 75 Wy 03

H2X =Msisle 1E =5F 9 wid Mo

o 2L L-O

Hi

A Qe Hhe} gol, 224 Al AT, FUAT 5L B
Hos ShEdolel GASHS A BT TAS AT 21 31 o
714 o] g siedor gerrale g8 A AAHoR FUET Y
sl eaze] e Amct

1. SMol2et=2| Moot FXI ¢zt

202190 7H2E {07155 HUNFCCO)2D] A262F FA=E3]
(COP)229j| A Zeto|= #lH AA(Clydebank Declaration for Green
Shipping Corridors)e] ®HE|}ic}. o] Eato|= 83 A1 o]Fof A A
AX LR HASLYRTL EAH 0 E FXIE|o] ). o]2qt AR
9] H9l(definition)= ZF4 t=2A Yehtal AR SHAA|Z AT
FEA oY 7N AE 5 Wi R PEoE EXlok= £ F

o gz'2ka Aolsa ek

SaR|2 T 202449 A=l B2, 2 3 108 302 7%, A7
Hog 69 eIt 2AHT Y A0 ehdth(IY
3-3) 22).20 IR1E RS Wl 48%7H UKdeep sea) T

21) {2712 HSFHF2 United Nations Framework Convention on Climate Change(UNFCCC)2|
OFAIQ]. O] o2 247IA0 o8t X+t 2H3IE £0|7| Yot =A 22l 19923 b Hald 2|
CIXHA|O| R0 A RHEAZHS

22) YA=2ZE3|(COP: Conference of the Parties)= {2U7|SH3IEF0| E0|M 0fA JHE| = 39
2, 7|% H3to M|t 1 T HEe HIcke A0| =AY

23) Green shipping corridors are specific trade routes where the feasibility of zero—emission
shipping is catalysed by public and private action(Getting to Zero Coalition(2024), p. 2).

24) Getting to Zero Coalition(2024), p. 9.
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2, 42%7} LSfi(short sea) F=2E YEPGTH 181 A9EREE HA=
QAR A9l BE FHoA FXIEIL T

(O3 3-3) MsH2E=E 18120249 102 302 7IF)

[=]
200 £° :
z:?ﬁ‘g :

lustrative - ports and routing not necessarily representative

Kt&: Getting to Zero Coalition(2024), p. 10.
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a) 2l &7 b) M% 32 = 257
SHIPPING
SEGMENTS
LEADERSHIP

21

20
Public-private

Industry/third sector

8

4
2

¥ &

Port

Government 13

°o'

&
& YT & @
prz &

@

c) LN ¢z 2=
TYPES AND NUMBER OF ENERGY SOURCES
Methanol _ 18

Electric - 15
4
4

Methane

Hydrogen 8 &

Advanced biofuel 3
Other sources ez
Multiple
*Low- or zero-emission variants of the fuels only TBD

Kt&: Getting to Zero Coalition(2024), p. 2.

A FR ] FH7 A Freo] wet 24 1) A - 2) BA —~
3) &4 — 4) dd AR e 5 AH(THE 3-5) F2).25 o 49
2 T S EE e ARl A8ekE A%t &8l 2A0l
=017t 2ol o777} . 121 sAsiedeE S 9 2 VI9E E=
3p7] 95 Bt 23] 52 = THE g DA 24719 s

25) Getting to Zero Coalition(2024), p. 3.
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gz Z2AEV} 18747} Qitt

(O3 3-5) A= 9| ZH| U B

FHA ElM(Exploration) ZH|(Preparation) Al5d(Realization)
(Initiation) 27| | WM | MEstd | A8s ey

‘ —o

INITUATION FXPLORATION PREPARATION m

rrcomanen] comncas | coerairon | orcon |

9 5
16 7

1

A

Xt&: Getting to Zero Coalition(2024), p. 3.
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F|2o) AAE BAH ALY T1E(Boston Consulting Group)d
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AE2A, (OH 3-6)9 HE
7}

Ho

Utk & o] Fvka
gt 271 2 A& F27F A2 Heli(Boston Consulting Group
a), A& oJ3Fo] S35 U A= FAsHA|
AtHGreen Shipping Program AEXAL (I9H 3-69] Hid b).

Ok
oy
fol=}

7
oL
o

Ju

oA
1. O

b) SMGHS T2 g2 A

:l_;‘(_)\l,

2| 2— M =] SHS
(12 3-6) BAE 71MEl U =MGHS
ME| M3
a) EAH 7MY AEXA}
Boston Consulting Group
Shipping Decarbonisation Survey
100
90
]
€ ® 80
g 5 70
3 B e0
g g
% % 50
= = 40
° ‘s
R 30
20
>0-2% >2-5% >5-10% >10-20%  20%+ 10
Level of green premium the respondents are willing to pay today Is)

Green Shipping Programme Survey

W not willing to pay
green premium

B potentially willing to
pay green premium
in the future

| wiling to pay
green premium

7 HAH 71880l ERAE 20231, MG T2 0| A

A= Getting to Zero Coalition(2024), p. 20.
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QAo B2 B9 =2 &
A9 Scope 39] HIEHS 7|E02 23 uiAE
T}.20) AA|Z HMMS] 3<%, 2024 3¥
THAIGE ARlA AlekE Alds] Adre

Hellman©] ol#sh= Aok AZH.27)

26) GHG Z2EZ(Greenhouse gas protocol)o AH|KIOA 7|2 2AMTtA
=2 Scope 1, 2, 322 {28t
9| |AXIZ AFESHHAM HiZot=

FHE MEoP| Aol 719 27t HiE
HHE5k= X014, Scope 2= 7190 H7| S

AR/H2IGHKIE LRIZ 7| U] ST HE THRIAE TH|0IA 2
= 0igt oE

20| TS 7|02 YELASIS FT5H= 71 ABAY

HMEZ A= 202430]|

A8 fEsb] Sl

o 29| 2R/
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8 FAJo =t
3 7slol= WREE Q)
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AHES S0l °lE

oE 88 HItok= o
Sc ope1C> 7|0] 2™
A, Scope 32 7|0]

At 2= ?_*EX—*.C.’_' 2ATIAHE

£0, Ol0kE, HAF S0| Z0iota = MEIEXHEHFirst Movers Coalition)2 7|

27) St=oi2412(2024.3.4.)(AMY: 2025.3.30.); HI\/II\/IS 22 ol 60| IKEARH =712 I3 MYd

MHIA Hof2 MZB (G2 AR, 2024.6.11.)(2A

Mol 2025.3.30.)
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S
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=3} Ffgete] A4S 7,700% ¥= o=, 19 2,700% Ayt 2EE

Seh WAsegRe] AN, JNA, g SO 247 Agska ok

¢

T 814 =AIAE A 9r9 35 IRE 9-29F 2A
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Yz 7192 £ Fukse] A EE ok A== /R S=AE
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2% -7 BA ) 2L 9ol ole) 7b Were AET 4 9k WA
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o) A4 0] g dFeel FRE BE et Ak vopt ol
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(Out-In), 2) £ T2AEA QR Z = AA/AHHE tj2 TZ2AHE
228 77k A(n-Ouw), 3) PPFOR A4/HYuE Tt 2
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» Global Centre for Maritime Decarbonisation » Nordic Roadmap input to
ammonia bunkering studies IMO ammonia and

* Global Maritime Forum zero-emission fuel hydrogen standards
demand aggregation insights briefs » Singapore-Rotterdam

* H2Global Foundation engagement Green and Digital Shipping

* Green Shipping Programme willingness to Corridor ammonia working
pay survey results group input to IMO LCA

ACROSS

e
D d

= Getting to Zero Coalition Green Corridors Advisory Group
» C40 Green Shipping Corridor Leaders Summit
= Maersk Mc-Kinney Moller Center methodologies

XtZ: Getting to Zero Coalition(2024), p. 26.
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FIGURE 8-9

Simplified illustration of interconnections between selected stakeholders in a green shipping corridor ecosystem -
similar to a series electric circuit, all stakeholders are connected end-to-end, forming a single path for current to flow
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Port
(fuel bunkering)
GREEN SHIPPING CORRIDOR

Atz DNV(2023), p. 63.
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Table 7: Technology, commercial, and regulatory risks for first movers in the maritime industry.

£ B £,

Alternative Vessel owners
fuel producers Ports and operators
TELhﬂO\O Technologies unproven at scale Uncertain safety standards and Uncertain alternative fuel pathways
gy Uncertain operation and efficiencies specifications for storing and Dependencies on stakeholders

Isks Uncertain product standardization bunkering alternative fuels and third party providers

. Unknown costs of new technologies
Uncertain demand and

Commercial High and uncertain costs risk of stranded assets Uncertain access to alternative fuels
icke i
risks Ciceianbaaiionddenand Uncertain role early in the transition UneerEm ey emer iz
additional costs of alternative fuels
Uncertain future fuel specifications . .
X Uncertain future regulatory regimes
Regu\atory Uncertain fuel specifications and and standards L N I
. standards ) . ) . ncertain fuel specifications
risks Risk from public perception of specific and standards

alternative fuel types (e.g. ammonia)

Xt=2: Maersk Mc—Kinney M g llerCenter(2022), p. 66.
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FIGURE 8-8

Having all necessary stakeholders around the same table
facilitates collaboration, early identification of bottlenecks,
and a common understanding of each stakeholder's
motivation for being in the corridor partnership
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Global Trade is

==l A GLANCE

U.s. CHINA

<200 & >7,000
U.S. Flag - Chineze Flag
Oceangoing Vessels Fleet Oceangoing Vescels

<5 >1,700
Orderz (2023) @ﬁ} Order’s (2023)

Shipbuilding

<153,000 >600,000

U.S. Workers Shipbuilding Chinese Workers
Workforce

<12,000 = >1.7 Million

Merchant Mariners Mariners/ Seafarers
Seafarers

A= Waltz et al.(2024), p.3
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