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AI(RIZX|5) : Artificial Intelligence

AMP(SMHEZER]) : Alternative Maritime Power
BDI(Z&{718=X|s) : Baltic Dry Index

CSR(ZI2l Ata|X =4Ql) : Corporate Social Responsibility
DBJ(YEHMEXI28) : Development Bank of Japan

ECOS(0|L{X|AH| £/X{3} A|AH]) : Energy Consumption Optimization System
EGCS(H{7|7tA MEEX]) : Exhaust Gas Cleaning System
FGI(EXEHHEXA} : Focus Group Interview

GHG(24A7tA) : Green House Gas

GHG Invantory(2&7tA QIHIER]) : Green House Gas Inventory
GTO(ZZY HO|2 2YAD : Global Terminal Operator
GVC(22E7}IXIAE) : Global Value Chains

IMO(=H|8HALZ|)  International Maritime Organization

loT(AF=2QIEIL) : Internet of Things

IPEF(QI=-EfHQF AN ZJIYS) : Indo-Pacific Economic Framework
ITEESt 7|2) : Information Technology

MBM(A|&7[EIEX]) : Market Based Measures

MEPC(GHYEAE S Q|2 2]) : Marine Environment Protection Committee
ONE(MYEYFAATZA) : Ocean Network Express

PM(&IAHY 2%) : Particulate Matter

RPA(RHEIZZMAXISSE] : Robotic Process Automatic
SCFI(&fo}0]|74H|0|L4 2 X|%) : Shanghai Containerized Freight Index
SEEMP(MEI| L X |2 222 HEM) : Ship Energy Efficiency Management Plan
SIPT(A3}0|=2X81&) : Shanghai International Port Group

S&LB(XMONQ & QICH) : Sales and Lease Back



SWIFT(ZH2a7tS A3 3]) : Society for Worldwide Interbank Financial
Telecommunications

VOCs(3|24d K713+8tE) : Volatile Organic Compounds
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EXECUTIVE SUMMARY

A Study on Future Projections in the
Shipping Industry and Korea’s Response
Strategies

Hochoon Lee - Younggyun Ahn - Seoyeon Jeon - Ae-Rim So -
Jin Sung Rha

1. Background and Purpose

1) Background

= Amidst rapid changes in the maritime industry, global
economic uncertainty necessitates a response from national

shipping companies.

= Key issues include tightened IMO greenhouse gas regulations,
accelerated digital transformation in maritime services,
disruptions in the global supply chain during the pandemic,
and the adoption of ESG management by shipping

companies.

= National shipping companies must strategize to secure their

future competitiveness, aiming not just for survival in the

ix



market but also for an opportunity to ascend to a top-tier

global status.

2) Relevance to National Projects

= This study is linked to the national goal of ‘dynamic economy
driven by the private sector while the government fosters it,’
specifically associated with the task of ‘establishing world-

leading maritime transportation and logistics.’

- The objectives of the task ‘establishing world-leading maritime
transportation and logistics’ include securing competitiveness in
the shipping and logistics industry, building a digital maritime
transportation network, and introducing autonomous and
environmentally friendly vessels to capture new market

opportunities.

= This study has formulated future strategies for the maritime
industry, aligning with the goal of enhancing national

maritime competitiveness.

- It proposes a strategic plan envisioning the achievement of a
future-oriented shipping powerhouse through the realization of
zero carbon emissions and digitalization in the shipping

industry.

3) Purpose

= The purpose is to formulate strategies for securing the future
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competitiveness of Korea’s maritime industry based on the
analysis of current maritime industry trends and predictions

by industry experts.

- Through diagnosing and predicting the current maritime
market, the aim is to develop strategies enabling national
shipping companies to seize a competitive edge in the future

maritime industry.

2. Methodology

1) Academic methodology

= First, literature review

- Analyzing prior research on future strategies for the maritime
industry, eco-friendly transitions, digital transformation, including
reports, government publications, press articles, and related

studies.

= Second, network analysis based on text mining

- Conducting cluster analysis through research papers, alongside

LDA topic modeling analysis referencing news articles.

= Third, Focus Group Interviews (FGI) with experts

- Employing FGI to derive future strategies for national shipping
companies, exploring the underlying causes of structural

changes in the maritime industry.

Xi



= Fourth, Delphi survey

- Conducting a Delphi survey involving experts to forecast the

future changes in the maritime industry.

2) Policy-making methods

First, policy coordination meetings

Engaging in policy coordination meetings from the initial stages
to gather insights from policy experts and stakeholders. During
the strategy formulation phase, insights were gathered from

relevant government departments.

Second, expert advisory meetings

Formulating response strategies through discussions and insight
gathering sessions with experts from various fields including the
Korea Ocean Business Corporation, national shipping companies,

universities, research institutes, and national financial

institutions.
3. Results
1) Summary

Xii

= The factors driving changes in maritime freight rates stem

from both supply and demand dynamics, while the structural

changes in the shipping industry are attributed to vertical
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integration, reshoring (nearshoring), decarbonization, and

digitalization.

Freight rate fluctuations in maritime shipping are affected by
factors such as competition in ordering large vessels and limited
shipping capacity on the supply side, and consumption patterns

aligned with global economic situations on the demand side.

The structural changes can be broadly summarized into three
categories: vertical integration strategies, reshoring (nearshoring),

with a major focus on decarbonization and digitalization.

Major global shipping companies are adapting to future
changes through environmentally friendly transport services

and the establishment of digital platforms.

Several global shipping companies are formulating
environmentally friendly transport strategies and driving

initiatives to reduce environmental costs in shipping.

Additionally, these companiesoffering maritime transport services
through digital platforms and establishing internal innovation
processes such as optimizing shipping routes and cargo loading

through big data analysis.

Keyword network analysis results are as follows:

Cluster analysis on research papers revealed themes like @
transition to green shipping industries, @ national security and
shipping company responses based on geopolitical risks, @port
competitiveness from a supply chain perspective, @

establishment of safety systems to prevent maritime accidents

xiii



Xiv

and inter-country cooperation, and ®infrastructure development

and research for promoting multimodal transportation.

Analyzing news articles resulted in clusters such as @
repercussions of the COVID-19 pandemic on maritime industry
competitiveness, @ supply chain restructuring, eco-friendliness,
and smart transformation in the maritime industry, ®ESG
management, issues related to Incheon Port, @ freight indices,
international geopolitical situations, ® safety management and

issues related to Busan Port.

Findings from expert Delphi surveys in the maritime industry
indicate:

The predicted increase in global maritime cargo volume by 2050
is anticipated to exceed 1.5 times the level observed in 2022,
while the growth rate in global shipping capacity by 2050 is
expected to be less than 1.5 times the 2022 level.

Between 2030 and 2050, it is expected that stricter enforcement
of IMO greenhouse gas regulations, improved ESG management,
and greater volatility in freight rates will likely have a moderate
adverse effect on the demand for maritime cargo.

The surge in transactions via maritime platforms is projected
to have a positive long-term impact on the demand for maritime

cargo.

Derived strategies for national shipping companies
encompass decarbonization, digital transformation, coping
with freight rate fluctuations, supply chain reconfiguration,

and adopting ESG responses.
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2) Policy recommendations

= Establishing vision and goals

- The vision was formulated as “Achieving a Future-Oriented
Shipping Powerhouse through the realization of Zero Carbon

Emissions and Digitalization in the shipping industry.”

- Three major goals were set: achieving zero GHG emissions from
ships, accomplishing 100% digital platform transactions, and
securing a position among the global top 5 container shipping

companies.

= Presenting five key response strategies

- First, the decarbonization strategy involves initiatives such as
promoting the distribution and activation of eco-friendly
vessels, as well as incentivizing the bunkering of eco-friendly

fuels.

- Second, the digital transformation strategy includes investing in
shipping business platforms, utilizing digital transformation
technologies for alternative fuel transportation, and enhancing

digital infrastructure capabilities.

- Third, the strategy for coping with freight rate fluctuations
includes support and expansion of guarantees related to supply
and the expansion of transportation among three countries

based on demand.

- Fourth, as part of the strategy to reorganize the global supply
chain, identified tasks include expanding the IPEF maritime

supply chain, and reducing Scope 3 emissions.
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- Fifth, specific tasks for the ESG response strategy include

establishing an ESG management system, structuring ESG
governance, and issuing integrated financial and non-financial

reports.

4. Expected Outcomes

1) Policy effects

= Carbon emission reduction initiatives enable proactive

compliance with global environmental regulations, supporting
national shipping companies in securing competitive

advantages.

= Measures addressing volatility in shipping rates, such as

expanding high-efficiency vessel fleets, adjusting vessel
capacity through public sector procurement, and advancing
smart port logistics, enhance the financial health of shipping

enterprises by expanding international cargo volume.

2) Social and economic effects

Xvi

= Expansion of national shipping companies’ eco-friendly

vessel fleets — managing carbon emissions — early compliance
with greenhouse gas regulations by IMO and the EU —
expanding business area with global shippers — increased

operational profits and enhanced financial capacities —



EXECUTIVE SUMMARY

establishing a virtuous circle of eco-friendly fleet expansion.

Through digital transformation initiatives, new business
models within shipping can be created, leading to increased
value-added services and expanded revenue streams for

shipping companies.

Embracing ESG initiatives allows shipping companies to
actively participate in addressing societal issues and
contribute to the development of local communities, fostering

a sustainable developing society.

xvii
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TS A2 =2 7HARE0] YRSk A, ZYY, Y
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A3t = Zo|rt.83)

2) £XISE MY U5 W1
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2. S2A|IHe] XX Wl QOI

2 AFoA SAIFe 24 HIlE AAIGE A HA FE2 257
Heko|th, F£8 PAAES M&A 62 EUYE &91-32 ofv2=
A3 S FA5HL olF B3 FFEFVIYLE Rfstar Qirk oA
Mport to port 9 Mport to door /& 718l AA| BF T2ZAAE s}
1A op, SV 255 7|Hto g 1749] AEato] A Ql(supply-chain) &
Aol th-SstarAt ettt shEAAES S22 7R ARSCl YIRSk AAL Z
Ad, FGAE WEFSIA 5= st 7HARE R A4t EFAA
£ 450] 3o A Hop 1EE AHIAE Al SStaAL i SERAH|
A ATZ Sl A YRE FFAZIAL olF Bl 14 FH, A AJHiE

g, 3489 4ot 52 EWshe AAREC] SIS Aow dgE.

2 ApollA A 24 wstE AR £ WA FEL 2aoldy
ot FaofgE Qo] A& = Alx 7]hol B sHlE S
< 2ujsiy, 3H] e ol YR S oldske LXa0F
S = Zigoltt 71€ol= AEd Bl8o] F83% aQlo® vEg]
H 2419 ol FA YA o 5ol AEE T8 Rlew B
stlth. 24:01%(Onshoring: 319 7199 A= FAU A= 7149 =4
oA/ g) W ex Lol o] FARE AAR £EE & ZloR AT
=, AIAS, Ak gle 79 T2 oAl FFS Fta ek 2ol
P2 AEY oY £ =Y $ AoH, B ARE 3T 4 oA

e A4 HHo] F/AHER skog A Y A7t S7Hd A o=



2 ohEo] A 9% But s BH0HEH HEF Fao] BT 47
T 27190 s £50) B % S0 the] AL Ak A

L 3409 24 jE AL B8 A BHol Aaslolo At 34
RFSe detast 9 AEs] AqH0z el T AAee B
o WA} gov, FRasel CALs] g ol PR F/1H02
Askar ofof gt A-AEZ ZAStsfoF & Aojtt
(B 2-7) HR2AIEQ| XX tH3} QEY
AS-IS TO-BE
[ HEtASH U CIX[H3 714 ]

° 12O ZX 5240| 4= o JRME MblA E 27 B T}

° M&A 52 S8t 729 BN F 2 | * Eco-Industry 781 E5tALEIH 2 2N

o §7F "z F|M ° CIX|Es} SIAZ Ef Y4 2E4H | Z

M= 235t

[ +2S8 71435t
door-to-door M 77t AH|A XS
25, Z- S €8 04 28 324 =
S 30|l S S 7HX[IAE(value
chain) MHE ZZHOZ Fg

port-to—port 71t AH|A KIS

stes 23t

N\

_ . [22Y IIXAE THE |

‘rEsozm sgoRR SR ARy o USSR T
HS oSt 224018 ) > opmat AHAT‘ITI-ijOlOii_Dr‘ o490 Hxf
HIRS xoM X|HE AMA e Yrder dohly /150 X =55 29

HiES HTE A 1 2 % ol X% 4018 o A8
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xQ S2Y MAISQ| O] IS e
MEf B2

3oA= 8 252 AANEY JA vl thg AghE AVHE 319
ARl = AARR LR HHE §jje] AAtz2 = HA A gl(Maersk Line),
MSC, CMA CGM, Hapag-Lloyd, NYKQ] Al ujz of-3 A2k HES}
Fomion, I AAZE HMM, SMAFAS] Al o) g HZFe HE
Eipiisg

Sje) AAEY] Hld e M AE AuE BY Fa 2R ANE
of ojef fg ML ko] thil /AR BRE 4 ik 3, 2Ea o
S A%, B4, A A% g A% A, A= S g AF, WA,
TFY AW ofg Ak, A, ESG g AHfolet,

7E HAET BoIH Fa F2d A4S v o Heke e
797t Q8 QAT olefat AWAT Hme £ AT 2 HAFEY
2 1~24 7Rk Shgeks A the A fEoR sl glon] A
o A} obd Sje] AF A} AALE Ao thRl Af Hopd(rei,

i

101) AT 2tQ1(Maersk Line)2 HI0FE MAL MSCE AYA MAL CMA CGME A MAL Happag-
Lloyd= = MAL NYKE Y& MALO|CH
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T2 ==Y UMEY Dl S T=F HEf 2

03

1z

H2™ FQ Z2Y MAL 02 2 H=¢

1) HA3 2ol

HAIE 20309714 ShYstEe 25%S e A= Hdos g%,
20409714 IS FE BaEY WA 49 52 BEE F31

Yeh A Sk k102

2019490 Eeta A Jide AT TER oM SRS Al A
5l X1gHg Bio] @ A=E AMESH= 'ECO Delivery” AHIAE Z=AFIT
o] s MH|AE o] A] I ZEju|Yde AEsfof ol 2022

5 AulAo] digh =8 20214 o] 48] S713F 240,000FFE (Forty-
Foot-Equivalent)103)%it}.104)

HAT= TJH ;:ﬂ?‘_]'ﬁo Aut Am A WEeZo] 7FedS A4 Hil 312

AeE F 193e E53ch B3t Mg AR 35
A= ;Héﬁ ] HOH I EE ABAE aFARD Carbon Sink, CIMC
ENRIC, Debo, European Energy, Green Technology Bank, Orsted,
Proman, Wastefuel, SunGas & °F& 7iAe} HlgEhE 3% 52 $1sH
ShEU S AAHE 109

102) YHMELS(2022.1.14.)(QAHY:
103) 401 9+E|0|L1 Rl =gl
104) Maersk(2023), p.19.

105) 315t=2(2023.3.2.)(AM: 2023.7.31.)

2023.7.31.)
St
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2) MSC

MSCE LNG, 4, HghE, Hlo]ed=go| AR/ 2L qA|AR
Wk 78k Qi MSCE 2023490 F3g ZAHIAOA 8
AGA] TfEUSL FEoto] AL AA| AHE Ao E AuiE-A= wi&E
Az AN XI5 2 Aol Bty MSCe AHolY Adt
YEE YO E AARE Tt AuiE, A=uE A& 359 Ad
7FsAd, Ql=et b, HiAl A= ARS A9 A9 Sl digt FHE
A5k QlTh. ok&E] MSCE ZAMR TAJo|A IMO2] Hi&E% A7 1
AL sl 2030~2050E0] HAA= 1.4% B9 FAE 3T A

o] Y=g FHIA:

dob gt e

Of

SHH MSCE] 23,000TEUE HHIHA 1132 LNG H-8{(LNG-ready)
e 7 AR HAE 7ottt AMISEY Bt g
A AzH o] At MAN D&T 11G95ME-C9.5F /% ZHES &4
Skaz QlofA A mghEolu Yol X1 dAg=o] WHo] 7hssit
SHH o2 AR} €8] MSC Groupe QA E AEE0|of 5l tf
249 shueta Ak ek MSCE @At 9] ojgozA shda U
£ fAdESEY 52 S8UE, S U4 =2 &9 %, S A
877 A2 3 55 AASHAH. ok&7] MSC= °4/LNG & AF2
Aof T3t 127197k T2AEE 2023H0f| AJZ5HY L. o] TZAEo]A
FAARHAR FEEe AFRAY A%} AXFHS ARl 100

106) MSC Reports 2023, 2023.4.4. {2 XX} 2ty
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xR 229 MASY O S T2 Mef 24 03

(& 3-1) MSC 2%t & =3 JHe Sz

—
e 73 71y oIz
* ZAE0|L{M: 600% 0|4 *LNG *OiEs
* I2XM: 208 0f4 eSS ° 22
* O2m|2]: Of 205 * HIO|2P12 RN

At=: MSC Repoets ELHZ XXt &ty

3) CMA CGM

CMA CGM=L- SeaRoutes®} Z5-0 2 7ukst Lol E To] o7 AF
o]E|(door-to-door eco calculator) @ 22191 o3 EYE ZE AJH]
A5 AT Agoltt. & AH|AE ZF &5 HE9 BrA HRA=S 34

=

(o]
W AFs DAL PP Ao 4 Uk UF o5 BE £2A
o
=

CMA CGM2 ¥4 Aut £x= gjjstal Sltt. 201799)= o5
F7IA AR 71ES ST, Total Energy?t 20208 5E] 17+ 300,000

04d Ak HA3E vl 9Urh108) CMA CGML 1]
AFAAG ‘Coalition for Energy of the Future’
o] WA 20219 7ERE HPR|Q ING AR AFE AFHT109
20224°l= Hio]@7kA F31 AglolvA F 4 HS U3t 20234
o= 2% 4,000TEURY HghE 21 g olHAddr 1032
o AR 4813 Utk CMA CGM2 @A) o]% Az dlixlo
Hgt &4 AElol| A 318S B/6ka glow 202671 77408

fe13

o
L=
= 5
o

rﬁgﬁ
‘”‘;é
5o
a
o=
>

ot Ago]t}. 110
107) CMA CGM(2022), p. 122.
108) CMA CGM EH|0]X|(2017.12.4.)(ZAMY: 2023.7.31.)

109
110

NN 2N

CMA CGM EM|0|X|(2021.7.5.)(ZMY: 2023.7.31.)
CMA CGM ZM|0|X](2023.3.4.)(AML: 2023.7.31.).
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3P 20224 990 84, Y, FF 25 Holo] 2HANS S%ap
7| Stel F5 592 1591 2ele) ofulA] 713 43Tk B 5 7]
7R3 Av 9 GRAR AL A, FuE,

e A% M 2, e, B3 9 34
Aego] getast sigsl, geke TRAE YRR R&D EF), A2

4) Hapag-Lloyd

AEF 71 AA 5919 HH oY AARI Hapag-Lloyds= 24020] d
+ AHoHAS st lerw, 1% 1153& AA| Hfstar Utk
Hapag-Lloyd®] 15,000TEUY ZlH|o|H4A ‘Brussels Express'+ 2020
d & AlA 22 ING 95 AIAHE A2t et GA & At
MAN 9S90MEC 10.29 d=<lzlo] HA= AU

Hapag-Lloyd:= A& 2 A&z LNGE A5t =4, AA
HE BEe 29 A4 gt AXE &3l CO, HiET 15~25% 45,
SOx Hi&ETF 100% 7=, 95% HIANHA] A7, IMO Tier III Wi&HAIE
FE5h= NOx HIEH= Aot Slth. Hapag-Lloyd9] 24t 1149
OEH A= 4 LNG dR9] ol&-2 FAEsSIA glow, 20234 7|&
Hapag-LloydE 17219] LNG 1% Z(LNG Ready Fittable)o] 7Fs3t
LNG-ready A9 ot Qlo] e F9-5 FHokal AT AAE

A LNG=R9] Aslo| 7l=3)cth

=

Hapag-Lloyde LNG & F¢o] 71s38h o|gds xS g©Ajst
23,000TEUY ZAHo|uA oAl A& dggior, o] A =1
ARESRAEE 7]E AR(FHEE o] 7hst 850 A E ATt

111) CMA CGM SH|0|X|(ZAY: 2023.7.31.)
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z0 224 NS O U3 B2 A 2

S2AG|Fo|A ARE= ol AHo|HA2 Hapag-Lloydd] 109 &

2 72 EAAge] gsto = 20244 olF ¢AH 0 QU o|Hole112)

5) NYK

(1) EELAS S HM2H(Master Plan)

A Al 7] FE= FH3H
AT, A7

orr ox

st e =i &S

A
T O
(H 3-2) NYK Green Shipping CHE Z=f(Master Plan)
Fo U3 NS HE
iy atA e 7Y S0l X7 0 0|X|= ges 1
dEOYIED -7 28 By 9 7|1H HE & NAK 4N &2
SHA0i| 2ot o HE M &
HE M S T « HIH AR MY 28
Tletd 45 43k |- 28 Mo flerd 75 224
AR SH HiE | ° Sl A= R HOF, 7|EHOIHX| HOf, MEE TS A, MEIEE THEE
AN ot ° GHG, &3 TUEH, Rl 22 S iE A
xst T ae M-I Z71S HIRE 87171, 519 7171, KA & == Al &HE 5
- |
= St=. 5+
S174 OlA| M c A EE 2352 Mot
° KPAR Zletd ] et
RIStA SHOAMQ | © Atzlte] ZIFet AR LAH0M
tel S& s S BHE P, oE B 23 Y- XE

112) Financial Reports - Hapag-Lloyd, 2023.3.3. EL{Z XX} &9
RLA(ZAIRE: 2023.7.14.)

113) NYK ZH0|X|(https://www.nyk.com/esg/envi/vision/) ECHZ KX} Z(ZiA4
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(2) EEtA HEHSL

[
tol

A WA, Amet ENUY 5 UE S5, 220 $hot P nue
Pz

A A, 34 FEE AN, I
E#E(contract) 57 ArFolth o9 #HA, 9l AFY, oFF WA, IT
(Information Technology) AFd, € A NYK FAPEFEH A, viA]
aF et WA AERgE g Abdolth

£ 52 33t STEFARICEZZHA] FE HAE EAotal 3loH, o]9]
IF JAEFES YoflA 28 g3 [2F] G949 G-sk= 5 "Green
Shipping "l th-& A2 AAE & Q==

Ae FHEST Yek.119

(3) EEtAsE MM M2H(Action Plan)

H&T NYK] LF 714 913 g HHMaster Plan)e] Hgale 7
(o]

A&l AHAZH Action Plan)2 o9 #} Zth. NYKE 77HA] b]E
S A2ko] Aghd AAd ol W I 525 A F oz FQl-grisial
[e]

o

114) NYK SHO|X|(ZA4

A 023.7.14.)
115) NYK SH|0|X|(ZA

023.7.18.)

O

NN

Il
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03

T2 228 UAS2 O] tS = &8 2

1z

(H 3-3) NYK Green Shipping A& HZ¥(Action Plan)
Q HixI M= LHE

* 1SO14001 21F RAX|

o OF- 3174 Cf&H =7l 2|5| JH%

* s 28 83 e ha
SHA0l| 25t * T2td XI& 7ks ArElE BS7| ffet =A| & 27|29 59
HE Al ST |« X S(rule) HHS St 519 A
* SAFOE TH CO, tHEF Mtef
B ds 4t - o AY XB(CO, HiEY 148

) 4520307 2015

] 12 AH| ZE 30% 014 B4
T MBIBNOOE RE MBIB(SOx) HIEZ A1
FX} HO| AFIS] R4S
NOx3! SOx & Xzt 717 ERI(AIEMO| 22 EiXf o/23)
HEHE'_-IAE x-lE_l X}xl E_I'XH xIl
* 21317 A3 P(scrap) AA|
« 2 NRAOA 50| S 2 COLM7| A2 HISYS 2

2420181 it 0.5% 412t £
* B7IE0l SYOR ALY FX| Y BRESS S5 I L AIRA 0

L] L]

L4X| =foF
iy = o BtF A 5 HA
Mg EpoIMe DS TS
= o= 3t edld &4
Atg| 38
- FIAPS XH2L0] B WA WHOI AL

At=: NYK ZH|O|X| L2 KAt 24

6) HMM

(1) EHELASE [HE H2KHMaster Plan)

HMM2 2022 ol HHet A &7ks 7 YRAA oA A2}
T A e deT A A" wiE 71z Rk WA

A4 2o sk HEA FAAL LIS,

HSF ool oA BE She-oF 247}

=|
o

gl

T

=29 F8 se=s 17|

67



2 Ao AStes agu

s, ) Sheoz U BASl Aol ALHNTE B TS 7
sfhes R 9l

HMM 71538k 24) o8t 7|53} o)) ohelo] st glom,

LALA FYBIALDES TE5 T %S S 5

S
53 |Fske g GAEY P FoIT AY/IsE Frfstal

tfolalA; sttt 2050E7HA] eHASH (Carbon Neutral) g T_%"
WHEY AAE FEsto] 71588} g, A oS, E4-2d A 33t
£ o|gsta SFAERZAS Fofl AAYeR s Hestal k116

(2) EFEtASE AIX HMZKAction Plan)

&S HMMO| ‘A|&71s HQEIA A 71 nlE & H=Master
Plan)oll ti-&sk= Yl 74 Add=H( Action Plan)E2 o3 2t}

HMM=2 Green Shipping 49 HIA o|dS 93+ AdA=Zo=Z 2020

dRE oy z-ebd E 4749 T AIARIHMM-ESQS) 3=
A ZFsEoITt.

HMM2 4749, bEd gHel 25484 4 S B9 14
= 23S Aol Il sl2AAN FE=E 712 3 YA A-(ISO 14001:
International Organization for Standardization)& 7|&20.&, QAR
A7 FAAISO 45001), FHZBFAAIISM CODE), F2ZIAAISO

116) HMM X|&7ts 4EDM EO2 KMI H2|- 2H8(AMURt 2023.7.17.)
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T2 ==Y UMEY Dl S T=F HEf 2

03

1z

9001) & o4 JAAISO 50001} Ssr). ol t&o] 24
Ho] ojgt A4s 252 98 9 om el 2 okl B YRS
AR A gste] At e AFHL S5 PRe] s SuAe ®
oJsty QJc}.117)

(323 3-1) HMM 2t24/0f|L{X|- QLM o 2R S8 A AR(HMM-ESQS)

X2 HMM XI&7Hs ZEETA B2 XA X

L} 7|55t TS AlAE 75

HMME 7155t g 9ia) SA7hs 53 we) A2de 74300
LWk WESE AAZtoR BUEY 9 £ sk Ytk

117) FAMZAUXL: 2023.7.17.)
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E 3-4) HUM 24712 2= 258

T2 2030 2050
| 50% EtAZZ
Zig|0[H 70% (Carbon Neutral)
IMO GHG Roadmap 40% 70%

Xt2: HMM R&7Hs AR TN B2 ML 5

O 24714 BRINAY 75

HMM2 202090] 247HA 9 BEAAEE 756 A7 v
Fe dAZow BUEF 3 245 i, tid 15014()64(%}‘:5Xq 2
AZRA WIS S 2) HS5YF gAs F-HAQ AB3AE A4
= APt o RN HiEF A Al AT skl Qi

FAFoE HMME Au], 4, AFAERE 2A7IA Hl&YL 2235}
sto] AAF o R FeElslr] Yol 2A7EA JIHIER](GHG Inventory: Green
House Gas Inventory) AlARE 55t Ut ol& &4 AH
ZA7IA SRS BT melsto] AA|FoE #stal Stk

ol&#] HMM 2A7kARm} offg} NOx, SOx, HIAHA|(PM: Particulate
Matter) 5= $ #2ste] tf7] LAEH0] tiet viEdg-Z A Zo|
AAA = RYE P, o] B R AAE 2A7IA HiEAZ
o ALt JAE 7hsstE R 2o A5 A wefsto] 4 Al

£25la Qi 119)

o =

ot OUXgS 2| ZUEZ AL

HMME Adte] oA 588 Axzton Bas] mUEd & 4 9
£ AAES AAH R Fpgsiel Auto] Agsti 9tk o2 B3 Wa

N

118) ™
119)

AM(
AAM

MQXL: 2023.7.17.)
A(ZA4Q

MR 2023.7.18.)
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7) SM-Line

(1) HEtASE THE H=H(Master Plan)

SM-Line©] 20214 390 ZH3F PR E A0 mE2H A} AHAGAZF
< o3 2

AA, SM-Line2 A IALS] HHAE HSo17] ol th7 |- EHAHEE
F5okL ARl A WAk R AES ActA A e BARE
gstal lom, A JALS]o] FH o2 JFE vX|= tf7], 4, EF
LAEL HiES HA7IEA olst= A 5] HestalA}; s,

=4, AEt F A A9 AL SAAHLTFHA(AMP: Alternative

Maritime Power supply) AFH&-S &l 2A7FA, vlA|HA] 5 7] 2¥
=4 Hi&S Fadketal gloH, Ao 2 1Y &R AeES A%t
o17] Yl AR (EGCS: Exhaust Gas Cleaning System)E “d*|5}o]
A GALE] 7] o] Azt

AR, SM-Line ¥7 SHo|A 1249] A3 S Hosh7] st
i=dS ook loH, s b &S vidsial B weS A
Aokl St} TRt Aol BAIR=(Carbon footprint) A& ¢
g2 F5oto] oA B JHE AFshe 5 AL 28

T BFL A% 1Y £FFA ek

i

o[> = :|°
o

Ol

120) HAMZAUXL: 2023.7.18.)
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A, SM-Line@ A 24k A28 F85te] Hlolel S 45t B4t
o512, WAAEE, SAA HE 5 B 9% WIS 271408 A
Stk okgd Wt ARE AT 4 Yk PREA AFS] Ad 957

AT [e]
o] AZL st AZH W AR oMoz BAsty AUAL
BT S0 B40Y B4 wiE 4] SM-Lineo] Y&} 12)

(® 3-5) SM-Line Green Shipping ZY X2H(Master Plan)

= Hi3l NE UWE
5 s tho |2 a 5—?
K|GAL2] MEA E3 HHMAL|S EXp
7= HF M AMP 2435t
HiE Z|A if EE RSN I== =l
StA QollE OFIEZ! 2| MAF A|AE JHEt 20
] ﬂﬁif EtASXI =X A|AHl(trace system)

5174 i M7l M5 S }%, En_ig.n_e — o To oo o
= Fgf Bt galet SHAF @2 KiAL 3174 O

At&: SM-Line X307| ZA21 214(2021.3.31.) p.17 EZ XXt 2ty
(2) EEtASE MM HM2ZKAction Plan)
&3t SM-Line? green Shipping YA tf-8-ok= FA& AA
AgE2 ot 2
7L Ti71E 22| S AIAE 1=
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A AES SR A AT =B FES2 AAsH olE dids|
At F2 FAEE (MY A7l ek Algkd g, ATl digt &
g, IMO Wl AAA o] #=) AASIF
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(5) 241 Zat
7). SESTO Ha MY oS

=T A AYA oS0 w3t dujo] AP ANE HH 205049
7 A AA 2 S7hs 2022 ] 158 E T o W A
o2 d&sial ot A AGAE 7MY 2 ASR EHE s The
ShE= oF 2,54 o M A= g‘éi‘ﬁ}‘ﬁﬂr. 1 &jo] Agelvsk=
LoH, A2 sk 1.58, AskE 1.3H, 5 0.94 ol 571 A=
7R dlSokL Sl

2E =Y 1R E2 2%t B
(1-1) 20223-2030E7H M M7 SheESH2 1.3 S7t 1.24 1.28
(1-2) 20221320502t M M7 SheESZH2 1.58] S7t 1.38 1.44
(1-3) 2022'4-20307F H MA AH0|H 2SZ2 1.280 S7F 1.27 1.27
(1-4) 2022'4-2050=7F H MA AH0|H 2SZ2 1.68 57t 1.68 1.67
(1-5) 2022920307t M MIA A=t 232 1.181 57t 1.16 1.15
(1-6) 2022320507t M MIA| M=t 232 1.384 57t 1.37 1.36
(1-7) 2022920302t M MA RF =252 1.081 57t 1.06 1.02
(1-8) 2022320507t M MIA| RF =522 0.981 S7t 0.94 0.91
(1-9) 2022320307 ™ M7 7tA 2 S 1.481 S7t 1.45 1.43
(1-10) 2022'4-206047F 1 MA 7tA 2522 2.5 7t 2.75 2.60
(1-11) 20224-206047F ™ MA 70|12 232 1.281 57k 1.27 1.25
(1-12) 2022'4-206047F T MA 70|12 232 1.581 57k 1.55 1.53

= 1) 5™ M 1=50% 014 &5/2=25~50% =5/3=712] Heel/4=25~50% R2/5=50% Ol&t =3
2) 2 ™(midpoint): 1=0.60/2=0.73/3=1.00/4=1 37/5 1.67
Rt KKt E

Lt MA M=Zof g2 HYX| 6=

AlIA AEF e AGA] S0l Het duto] A 23S B AZ7)
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8 bio-HEHe T e-vEHE S0 17 e AF&oF s ol 13
Wik A AAE R Aol mlmjsy] Hio] Sao] Hla gl v
BE% 7o o4s] ol

o

20229 71 A AlA wghs BAES oF 19] 5817t &0l 8.9 i
2 Methyl tert-Butyl Ether(MTBE) AJ4F, MTO(Methanol-to-Olefins)
374, 7F&7 E4d 5ol AR oHAITE i FE] wgkZo] Autat A
A7IAE o]&5lA A4 Bk HERE: T o] HEEo|H, Aga
58 e I9 WeE2 @A A AA BAkgo] =5] m|u|gk A
I
=24 AR HAIMaersk)= HleHE A4 ek HIPshA A
Aatol] AR 1% HehEo] YL 52 Aloto] e-HlgHE/bio-HE=
AAAAES 35 AFALODE Aot FEU4

re

O

Hr} EUES AL ASS AoEe Bel 53 B0, yr] 50w
chepsbAl RSk Qi ol nxgEel U Lo WA Fa
2 A% AARA

FEolA Y] FAYE LT 2AZ wtepEn. o
o] o= FE7] HoiA A AAl 19 Hgs A
A AdE ASHoz g3 v Aoz AgdEn

At 99 14YolE= HAI(Maersk)7F AAFY] diFFQ1 APMH(A.P.
Moller Holding)?} @&l 18 wghe-S Aikels 22 FJARI C2X
£ AF Y= Hert Ut C2XE I o]HE o= 231 A
oF Al A 29| L-dut it 5 thro] oS A- A9 of
TE I3 e A TS AAT dFPoR HEEQlrt.156)

156) 20|E{(Reuters) 7|AL, https://www.reuters.com/business/energy/maersk-apm—holding
—form-c2x-green—methanol-venture—2023-09-14//(ZAAMYUX} 2023.10.6.)
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oxim | qzze | AusEEy musmme TLSRCS | ag
= ST (244, E/d) (254, E/49) 575)“ B
ENCFQ%%%) bio-HIEtS 50,000 200,000 @ 2
European 20|
Enorocly | eUES 2-300,000 S
GTB(Z) | bio-ME2 50,000 300,000 | =
Orsted(l) e-HES 300,000 20
Proman(2) bé‘iﬁ'j;% 100,000 =)
WasteFuel(D]) | bio-HES 30,000 =14
Debo(X) | bio-HEt2 200,000 52
Carbon Ele 100,000 o
sinkLLC.oy = &HES (027) | 0
17 330,000  6-700,000 600,000

Az 1) 2E|-0|5&- - F5]3(2022), "ME hFA= 71&7He S8 ZA,. St=alYL7HE, p.13
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Ee 22 AoA I8 g S50 ALSiA geEo Uitk
10—

=]
W thpo] ZEW AL Wge A4 BRE o) Uz 7hsAe]
uhe ot S A A e-vlet bio-v]Ehe Tl Hrldow
Z7HIA Feldl drstdel ePgHoR SAHA £ 49 Hghgo]
Ay Al ARz A A oy sk

—

130



2027¢

2

-

T
-
T

2 o=

7t

g YrYore] A =g

O

P

HAete 1 o
T

O

§ e o S

5

2y sheprle] 0j3Y S M2t 05

o]
g

]
o]

o}

=
S

< 19

T

o g
37

A

il
o]

-

L.

nE
o
ZAA ARl 2

[

Q

e AEE A=z A

s

o HEe

7%= SlTt o

-
kX
=

1
=

[

o
g

S T el o T of 3 Y
O_E,H,I_x ﬂLl‘.uw_l‘u._bl \bﬂE
o " T T oF NF
e KUy M,_ o) _v__o ©
= ~ = — oo '
T onn NGRS A_.muf = L_Lmﬁ
T i o i 3
Fa® ogpdml TP
= X Of%ﬂw% T W%
dlo o 0 - ,I_Ao o ol
A T i
O~ O ,Iﬂ [e]

583 Hr R oo #r
N R m
° W B x
Eﬂﬂo.#ﬂ%].z ,muﬁlu._
W W o o o o or
Laaoujlmu %ﬁﬁwﬂrﬁﬂa mﬂzemﬁ
e ar=
X B wa i awﬁﬁo
Wl o BT L LA gy
OT (S} 7]]__0L o rval
A opm B L CIN
UHH_ML No ®° oo o 9 W/ ﬂmol_,wvdl.
;WMT_,_HN_ Sl CT = o_.__,aol
sopa T BFox K- o
of Mf of < © ©f %n ol gk & o
o AR M w4 o W No ofF

QA X m L
ooy 3 o oy T 20T e F
M oH B QR . o oX f =

— qo‘ﬂ!.lq _A-_ ,A.._ o
o) ° g B oo MR P ol e
o w o T W o W ©
Ho ™ % HI T E RN W < 8r of

131

Shet. ot A AR

7|Eq HE FASE gea FU49(2023.2) 5% &2 71EAE
o] 383



SoA AE HA 71 ek

=

=

71943 A )

3f2

O

1
|

A A

-
T

\

3h

5

]

SEA

oA Z

7ol 4 BEE

Hjo

ol

ho71go] FEHOR AL 29

9]

ZiolH e Al ARV giAld=m At 7199 s A B HR

1|

C
ioll

=
ol

o X127

§ U2 waol glor] gmujol

9

15

A
<l

5E &

=

iE

2024

0]

fa R

zk

=PRI S|

132



2y sheprle] 0j3Y S M2t 05

21y

o

ur==
= =

o 4z

=
=

ez =9 A

wj
o

]

N

A

7t

=

2 o= o gFe| tiit AR Ag A 2

of A7}

B
T

o}

]_

4,

]_

o
JE

Lo e

i~

2
;OE

o

5

o Z&o] 8 &7 ofyzt sl o

gr

Ao} A
IAY PP 25 AH2 A ATClE A 7)o}

X

o|J
hX
)

7t
28  '29 30~

T
27

25 26

24

l

Wo
o
no
o
xd
[NO
ol
Pl

0
ofl

Y
0

&l
Y
o
pal

s W o 3lom g

O

=
=

=31

k=2

olmat

S
af.
=]
=PRI S|

©HE YBLOLY 2

¢ EU & =228 &4AIl s82ez diA

6) 7ItH

f

I

A

3

o JArETIe)

a4 e

=
o

= O
o=

12 A&

H

T
Lo
AF
.ﬁo
)

;,AL
o

133



& A 27 gie — 2= o5 itk 99 o —~ 9% o] T #
FA o g ~ e Ad &9 A 25 7HE 4 A €

2. OX|d ®gl e HMef

sfedAcINE 29 43}, aed T 52 A8 UAE dle=

2
85114} it A& So] CMA CGME 3H= =7 9 ] AH|AQ]

‘MY CMA CGM'S A1Z3l3 Qich.157) sed] 7]7F AASL ghjat Rp&
S AT = 31glen qAd Jeo] BAE 4 e S 25 B
£AE F, AIE B3 27 g2 £E 52 29 a84S &9

2) Yrsig
FHAFARL AULE S eER AJAY TS 5L AL-SFHAT AF

157) MM -2X135|-0|5%(2022), p.44.

134



=2 si2AMol Oj2) tHg =2k 05

= R L or o H W T B R OHm
RO O~ - N ol Ol

i 2o N TS meo ® oo
O“H O_E HT X T — X ‘.% . .7A| -
Ho oy o8 & < ™ X ol oy il

o Mo i BN 7__0%M%%;
M N = " iy HA._.U ~ Tod ot Tof o = of! %
o = 5 B OF o 2 WM I
jup ﬂW_l _n: o el J o t Jn_ﬂ.—”
L o- o w 5 °F o e ® go P @k
N A ~ = of o o A]_ oo np ol % A
BNk o ok o m T i

o o B N X moﬂ%u
do o o Al op Wp N op X )
Moy K Ho NI o MO g e LR R
e B W = = T g BN 2k T <
o K| T W_ . 3T = o X u o 2 0% % o
—_ oy o= ) K] © Tf) of W n ﬁ_- {| @
ol A S - o Sl ) g
N < Moo T M Ho S, o o = S o
oo L — = — = . ®= X LT K oo X ol
LFE oo - Y 8 HNTE T 54
) B O =, Ly =
H_@_z_.alhw_ L Hvm m o wouw_m)WWuNJl S g
Sogbr $pTEEERsERES
— —~ ! it " — < — N
T e RR BT T o =® o g5
o — o = Hio ) o mk X ~— do g BRG] ez 2 )
.hmmMXLI: = — ,n__lrEII . X 7,|.A_| ._éou - =2 ﬂr_._n.uoo.p.
I BB ST e =0 psPhdr SYgss
m <] et L - S S S L S o TorEsy
SN K w B oo B M N T 3
ol mm I o i w_u = A A+ oo o < {F Anwjr N <__m.ﬁ_H P
(@) (@) 00 o <!
N B° xy BT 0 = o < B U of op % 5 Rl ok <
g9 B R RO52 LRI ETe _STic
o M ow T ® = wEE b CECHEE N

135



(2) X2 &t 7las &8¢ WA Az =& 7|2 UH

AW A ABEEA Ao U 25 7w Sk
gk 53] F2 XS] Ah W2 250 et 7L B Sy
€ AL, A AT S TR BET Ak WA AR
PR ENEED 4&;— 71;5 A3

=

TS gAE A% VeS B89 gdaET JEE SsoA AsE
= Qlt}. o AY CMA CGM2 2020958 159 A9 Zeto|dERl ‘A
ZE(Elite) 714 1A0A 39| B®AURA=Z BA5H= Qe B
TAE ATt FEol= SeaRoutes?t o7 7T Fof F kof of
T A olEl(door-to-door eco calculator)E EYstaL 28421 o=
HUY EREZ SAIste] 24oA 7 &5 B tigt A IR
F45ta Q0] 7P HL ohF Bt &£FHS AHT 5 JEE AH|A
£ A5 oflFgolct.163) o]} o] JlFEof|A ©arjET] et JHEE
SHSHAA SARAE eSS o Sl

¢

(3) LIXIE Heh Qe oz Us}

[ Sy

A, = Adgely si7|dE2 HAE A Hiet & ol
=

163) Ibid., p.122.

136



=2 si2AMol Oj2) tHg =2k 05

Sk QEgdo] AYUsertok Bt

g FEfor At V€ 2o 2= HAE A
A7F 7] dizol tiFEe] 7192 tAE Hg 27
Skal ‘2,11:}.165 dldo] Y AARE ZoEE gl oJojRE 1

go] AU TFEo & 295 Qle}. ks ) AA gz
g dgke A54oz Esh] Asiie HAE 4 A"z 9] 44-o]
Zasiy fAE g 93 A ERF Srjsof gt

¢

op rﬁ‘,
L

=

& B AEEQ] A3 o7 BAetl FEsjof Fch
g H3E YoM Hold 71&8S Badt AHEYIS] EYo] &
olt}, E3F HA= AEIEY EALE E4) ABFEYS AAFY ZA A
2 AFHS F‘W Bl é I &

@ o
rE Mo > =& X

m
=
y
fl
X
2,
4
\

o
ol
5%
>.
S
41
:\9
Qo
L
Q
_IEvL

4 Utk #A=9 CMA CGM& %594 }_xqg_ TFAslo] xwgfg] A4
A= Zs} & 2 9= AEE0| tlHR EXE A5ty Qick.166)

Q9] dgol /1 FRslet. LA AN
|20 £, gAE A 16 BEI A oA
% g

F Joke serIdelA FrAes

Hzto] Aoz ZX]“E"} 7hed HAE A Ve A8 AHa
N, AR % 7€ /L S R&D #oFt AREY §F Hofo] 4

164) Westerman et al.(2017), ZZ2 9, p.135.
165) Digital Transformation(ZA1Y: 2023. 8 11.)
166) MMHAH-&XI3|-0|2%(2022), p.64

137



o ol

gel

&

o]L- d
g

gig -+ 3

=

7199 £47t

o

RN

&

O

(8 5-5) OX|

1|

22y
ol 51| &0 | &1 | 81| 3T | &1 WWIEE
NN <] om
o o o b o g o T o 3 U
1] 1] 1| 1| 1] 1] 1|
G 1o 1o |10 |10 | 10 | 1o E:uAT‘Zlﬂ,,ﬂA_J

T o

o aﬂlﬂA

R s
Mo _ ~ T
“Fag® TET g
ﬁlm_.._u_/MI_. UHHO_.,_ﬂ
R - oo
g N fo KA Xy o
Emp=an® R
TanN BT )
S X dm T M %WFXM.M
__u.n_ <k Eo Folt Hout WwH m X o T
o = KRR ED T BT s
X & F W om W N No B = TF
DL R HR RO S L PR
T °olF uw o ol 2maden.unx
e | o | o | 0o |0 | o | o MLMO]QO_Z—!
o _ = I o
Pz, * © B Py
< g w_@ oo D A
R W = A
R N I R I T
o Do ol R @ " No
& wsk = 70 ol ® T
R o R — p Rl =@ o))

T r o |_ ,E‘I v

31 o -~ = K — O Z;Z.mm_u
AECIE R
o ) b o % xS or B

'29 |’30 ~

'28

'27

'26

‘24 | '25

ey
o

x| |
dES

N

A
=

(& 5-6) C|X|
=1}
/|
2 HE AfH|A

3
C

=)

%]
Ml
PS

17
| 45
R

3

!

° OixS= 45 7t

° Al 7|
OXE Ha 7l g8 A ouX

27|

138



2y sheprle] 0j3Y S M2t 05

'29 |’30 ~

'28

'27

'26

'25

‘24

A

rd
iKF

1iof
~NO

s

nl0
ar

=]
ol

OXE et

A= KA A

1}

k=

6) 7|ty

ol
=

o

24 JAE A

—_—

ﬂ
™

ﬂmo
wjr

3

o= 5

=]
-

27 A
gel 5 BT e A

1
|

2 7|Ee. AR

<

ﬁ
&

ol HA odA] 3,

ol
L

<

ol

H
o

1) Loy

S
F
bl

il

l

4 ZEo

2%

oA 2 29 29 S

= Tt ©f

ik

he NSl B9 ladrt

9|

3

Q]

ol o

24

3

=7F dxet A<l

1
|

3t

139



o 584 Baie} 42 oAo] olsol 7] Sl BT 29 @
54 082 B2 e st aE
2) Bz

(2021~2030) ]l

SRAE A1 A8 A AnF SEAE
? ¥ 9 20234 19 3090
1

whet 2023 M AdHF B AlA 2

I
ftlo
4o

AARE HE QI ofo] whet 20230l AR, AR ' F5718e] oF
3,623% 9] dlit= E?ﬁ}"% Ay AutEgE 4 Ageld. 5 4
g o] FeFwolMeE F 4639 M FAHE Axshal, 2039
A3 dv] 2 A E?J“ A7gelct.

n;%
E{
=
O
9
T
el
F
r;
A
ﬁ
O:|:1
1%
oy
it
(e}
o,
ol
4o
>
==
-
BN
=
rx
N

JubE RO AnlEs Ao YT SffARE 2022 TATE B
At AEA7E A0 U o] AnlED Mg (AnlEd M
20,02 S BT, (APES H2F 2.0, D Az} £YS Yol

140



=2 si2AMol Oj2) tHg =2k 05

A1) WA AT dAgsEl @ UAE 7|42 283 AR O
B 43}, @ 228 gAg Ag] gat] Jat 54 o %
nete A A BEES AL Y16

ok

WTO B2FHAA EA-A(specificity) 37 55 A 1A iAol o
A Q=tHWTO EXad4 A2%). WTO7F 585kl Qe
(F)o HxFo| Fojd 3F §440] =] B A Yo
Utk o' E4 Aol Bxgo] AUES=T, i Aol A1
o] FAEZF(prohibited subsidy)2& 1G=A] &

Hofl A ZA7F /it

N
o

Am

(i, o,
ol tr ok ol
BNy 2 ofl

oﬁ
o
i
N

2

o]l et F2A GATT |73 W—t—- i%‘yﬁ
A 227} e A 9E W%} 73
T GATT @4< Hol 2x

Lt =871 S&LB Edst

2 7L TFHFUEIAHKOBO), $EYL3

OO
d
18
H
:
0
e
ol
1o

167) ADIES} T2t 2.0, aiQ-Ate, 2022.1. EZ XAt M2 - &

141



o]9] g A& 7% 59| 2Ao] WAt He A= YR TTALe} S
AR FAHKAMCO)Ol A S=8stal Qli= A8F S&LB(BBC)168) W4l
g H83 = U=E I AFY diES diE Ffisks wiRto|t. IE2Y
SAF A171Q1 20009 49 = AR Y713 5] 9] dgto =
Sl FRIEBAE Helol= MY & AHAS&LB) tA Addh Ao of
SiA dElg HE Follstl A= YR ZFALL} A B AE 2t
7} 1,000 ¥ FRZ AASH= S&LB A¥% 2+ 2,000 94 F 4,000
o o= St v} Qlth.169) Fok sfAlgo] E7o] F st o
loll B8] flsiA AL AelZ Fgtol] H&sfjof oh= Aol =T
3% 92 FR7t S&LB ALE AFH 02 L8l LA ojH S
TEsh= oz 2838 "art 9t

N

168) SH=oHYTISSA Y S0 WA AP HR 01 Mg SALAE i) & BBC(MAMIS M)
Aoz MALO| QUCHSt= AH2IRECRE, U7 |7t BR Al MAt= UXMMERS A0 BHetai(https://
www.kobc.or.kr/ebz/kor/contents.do?mId=0409020000)

169) FAH 7|AKZ(https:/ /mww.newspim.com/news/view/20200423000157, Z4AHUX} 2023.
9.18.)

142



2Y sHAlelol o) S Hf 06

(2% 5-3) KOBC S&LB(BBC) 2& TAT(SAt ZIHEA AR)

SPC Parent Ko a=mznzaa

1z | w3
- sz un =
»
sjel sPC +
MEFEXIS] Al
(Owner/Lessor/Barrower) i EERERAALSI)
v
= Ay,
LA — me | T e 8
ettt d=jonzt |sg 8= e

i
»
| CHZ=CHLeader)
(s22yE29)
=0
o =]

Ral
fu
rok
Hl
:.oI:
)
oo
03]
>
Ojol
=
k=)
]
N
1=
e
N
(e}
N
w
©
%

3% 7h Rele RAYAp} Aol ofd 9% 2 Reg F5 T R
d

£ o} o]l A&t AL Qulght}170) A= ZR]of ggto] W of
Ue S UEE 37 1 75 Aol HE E 5 Qe o oln] gEgt
AOE Holw, 3= 7t &g 57+ 37 1t E5T0] B0l A+
=50l A5 A =8 E3F ST Aot WA F4HARES] 35
7% E5E0] 5ol A% 3= 1 5 A 243 5% At 5
|9 7 71 = Ao

=2 AAE Q1EzRE oFAloKIntra Asia) F=EOIA A Q= 37 1+ &
& AH|AE AlFSH] AeiMs =R ARESPL B9 S35t 2
Ae AFE FHER 71e N 9 ARE PRt LEE 53 449
AAY A1 2R Aoksttt. AFERIE|HI(IoT: Internet of Things), ¢l

R

TAl5 (AL Artificial Intelligence), ®ld|°]E|(Big Data) ZXE A7 &

170) pmgXIAIUTIHTA - AAAAARE(https://terms.naver.com/entry.naver?docld=929872&
cid=43667&categoryld=43667, Z4AL: 2024.3.26.)

143



9% 52 B89 TALY 3B BUHY Aus B WESS Aus A
3 52 B9 otilot U K& 409 FhE /1T 4 Urk.

oj=t
STUBA

5
Stk SleAolA Fio] R3] 290l %«@ o olel k8311 Sl
AEerS Gfsten A4t PAYS FE0| BED AFolt B4 5 o

=
52 5 BAY AL ko] HtEofof 51, o] 5] AdAE2 ¥

o
A St A FE 5 AR VA kEe AS3foF et

e} RIS FAAA oFfoA 3= Tk F AFY] 5T HE Y

& elok ek ook o) HES Yo A9 sl 41% 3%
24 ARl GRS RIS AHA AGS B, opelt 5

o Ui Rt ek, B 150 e AT Ants o&n}%% )
2 % 52 B3 1AUY 32 HUHY AHA U FeS AHAS
B9 3% 7 BES S 4 ook, FAMAE nlF F2ok 41 U=
o £9lo] Sfeksh Al7l0] 3% 7k B5e dhe Fo o sheko] %
2 2Ad 4= ot

._.
S
™~



LY sHAtio] D2 e &2 05

27 3

|

rd
K

=
ol
Klo

ol

< =<
Ho Ho
00 nT
<] 7l
00 X
o K
i i

iod o

i

3
=L

]|
~ | * S&LB(BBC) Al

Q015+ M=) 1 X|

o MAF KRR JHM
° 32 7t 28 At

o271

o

MEREGIES

b

A 3
==

=
A
=

oOT LT
4

OFAAF
2

ol

&t

INT=RPSIN RSN

oEA 5 FAHCR

=

2

% 2zF A

S

4 %5 ¥EY

0

o

ol

ﬂ
A
o

=3

AEstn

= O
=232

]2
Zh

s
o

o) 7|2

3

S&LB FH9| =Y 78

A 2

T2t

o
sk SH2 TUEE AJH]ACL HESE AJH]

Al Al

O A
RLANG)

N

=

3

b sk

a5
00

Al

AE
—=

s 2pE
Zufet

A9] 1%3} ZAJo] 7]

2 AH]

9|

o
nn

145



25 | 26 | '27  '28 | '29 | '30~

24

|

rd

A gl

k=1

Y
A

8l
Al

£
=)

o
.

F

(.

© MA RTE TM
7

° S&LB Al

33

A= KA A

1}

k=]

6) 7ItH

e AT

Al

1

s}

U

¢}

1

o
v

o] JHEEo] gom, o]z

il 2ot

9]

Zr HepP7h RHEEEA ool T

A 3127

A A 7 =, A

Here

iy

3

=X
O

ED

o

IESt =9l

2 7

3

Sl

FER Av

1
v

g Al

146



=2 si2AMol Oj2) tHg =2k 05

4. 22 TZY MY U MY
1) BeY

FEUY9 5 Adu]Zo] ] ¥3t 90 AX|stE = AXZHZE &
Hote U] e ZEd TS AGsiA WstA7 L ok

4 o
|o
i
oo
i
Sl
s

.ﬂ%
2

oo
"
)
e[}
X
H
i

(e} o ﬁH
B-A1%) 5oz AR 220 AN £ el Mgl

SRt 9 AU W B 5 Z4 Bk AR Fio)
s5l0] BAE AWK A O BEE AL, @ 24 4, 6 7 A
o 59 NS AT AE 7190 ) BA A AL Bt

&, 1700] AL qlct.

1o %
pri
Iz
&
iy
ox
B
)
)
o
4o
:cég‘
Iz
-
N
e
=
)
ol
i
i
rE
I_
5
N
)
Am
)

171) 2023.7.10. Al

147



Ash, 0 TAA, 5 A AR THHs vl whe 2415 2
3 4= Sk A, 79 A9 4 B 27k 9 AR A g
SUET 71909 AL 92 SRS Sslo] A3 YAolES] 79l Fr
Folg Uy S A9 4 k17

[¢]

H 5-9) f|Li2} 2401 X3 HH

& F2 g

wxamm 3 S IO Choh 3 o Kiofol Sy, TR o e,
ADIE 9% 0fs 52 125101 823 X
I - =71 71Q000 CfdH "R, T EMSAMBH, X TRIZAY,S B
A B0 THGHE Bloj T2t XA 28
- « 27| 7|940| It 12 HHIZ 9J3) HE HA|EQ 7O B
= AE gt o1z 0f3 S Kigd

A= D7HHBFENE oiQTE7 (Yol IS A

E
5
IE

S(ZMY: 2023.8.23.)

Scope 32 AlE A4 Y ol9of AlF &F, AF AR-H7] T A

S0l ks e g4 e R Scope 12 71%0] &

S5 Z10] Scope 3°|th.

A& 7hs /378 AHsk7] SsiAE Scope 3, & HA At 32 of
SEE AhoIA Y] getas} @40l B3, Scope 32 sS4l =
2go] 7 Aoltt. AFH EF AlololM Y &4 viE Ao =3t
Z1°] o4l door-to-door 7HE22A et skRE Adshe A &
T ERAA SOl g4 HiE AdS AT Fert Sl

Tt et SaMAV R THaEEe TloleE]l, 55 Ut

172) 27 HEHEMEGHITIE7 Y] ST X0 2ot §E) EUE XAt Ha|- 2@ 2023.
8.23)

148



=2 si2AMol Oj2) tHg =2k 05

ARG Z4 9 B 5 AWIAE AR ot Blaold B

= wjAos

8 Qi A E oM T3 z,ua}om. -Twam A e 0.

2 7VISEAL ok B ol

39 A ) B8 B Weloln BB AT A 59 3
F

%S BIHo= YT wast ek

o
it
)
i)
T
_\;
E
(o]
i)
>
(o]
)
4 a
Tﬂ
YR

TAA oro A & Ags MRIE-siEe) FA | AJA(PEF: Indo-
Pacific Economic Framework) oA $-2luzte] I SH|E AA|otL
Z} 3t} IPEF:= 1] Hlo|E giAHo] g AP ol--ggok 2o 4
A ohn 24 EREOE Seleh 20229 5 IPEF 711 3 vt )
ok IPEF= A 15t 9 F24] A Ao 42 & oS4 FTAR
oo W Wele] AAFS A Sk, o] HlolE WHRL PEFS

oA 7Y £X4, %"HUJ &5 g4 5 T oA 7HA F8 FEollA 7t

Q.

%

£ A7} Aotok= IPEFE B¢ 339 AH 3 A A4S 5%
725t 4 Qe-g iy AU A A4 vk, A Y= 7 oA 25 =2

173) ZAHIK7|21E(2023.2.), EtAHISEZ] 710|521 EC 2 KA H2|- &y

149



ol
o

Els RS 12 A AlS 3 T FE2A0E ft AZE0
HolA Q] 2] AA|, A Fd= 7 TFY 7S WIEHZ(Supply
hain Crisis Response Network) 7}s, A 55 A &t} R&D 5=
o 354 st Soltt 71& 3EEEC] UE Ut 52 SAHSE St

A 35 AFAHE 24aog 9 Yoj&oH o difE 9AY &
59 S840l A= =, IPEF IJuf 3= 7+ 5& Z3E Yo
T (near market) olA9] W F9 243} 55 EEETE179

A

=

AN S
_ o
ox,

_La

0O
> Ju o
%
o

rlr o}rn

(2) Scope 3 AX A3}

A Ai574E o2+ Scope 30149 &4 HilE AR S #I5]
20219 9¥ A 9 202249 3EFE AY FA VFH7] eSS St

255 7128, A Bol el e dselA Hag

¥ ol 272 W P4 A7,
Nz 5 uY AYS B 3 05 @
A RS o] ekt 7Y BAFY BEE SYotL ol o]
3 204 T

= A Eaﬂ g & Sl ok&7 ¥ 718 B3l Scope

"2E71ge) FHEA AL B WE S AABYAART} B
e 9ol 5 Yl W S 44 7190] 53 A3, 24
9 AT, 7 A 5ol AT BAUL TP AABAAAR

174) 3223 $((2022.12.), 0|=2| QU=Ef QY M2kt AIMNE EUZ KA He2|- 2ty

150



&

] rso2 gi

H

o] IAF

A==

=2 si2AMol Oj2) tHg =2k 05
[e)

]

£

9%

K

, TEWST,

T

H

it

&

O

+o]

°

iFz

K

ol

o
o
<
o7
ot

o

ﬂNO

k!
)

o, =7he} A

°

Sfjof

2,385

==

°

=

=

(0]
=

SIS

=
=~

E
T

]

HetolHw, & ol 2w 2yt 7192 A9

IPEFOA 9] f-2utet
QWE AR, oA F Fo] FA7} Fof

A

1

|

s

[¢]
h8
1

7t els

od

2
=

_‘|

x
Qi

A

1T
pul

su
Scope 3

H

=

4

o
_z

ﬂAlO
gl
i
R
o
Tor

ojm
BE

i
N
E3

door-to-door A o] A]

ol
XA
N
ol
N

%0
JlJ
o%
<+

ol

ar

7128 Hd

=

IHA|

(B 5-10)

Ik
0
oH

<
Ho

151

]

[}

=PRI S|



al

202495 E 2%

—_—
o

A sk =

P
T=

;O._

<0

\s

RE

s

g 5 WES obd 447
ol

1

o
O]:io]:

v 3

g
14

o
FL

H-=A4 7129(

]

[e]
o

=
X}

SES

s

o o]2H HXZOo= [PEF

=
T

2~

N

2=

Scope 3 2] 7+

1
|

2oz Y

4

A=ye)
=2

"

=3

"30~

'29

25 | 26 | '27 28

5] Scope 39

H3
24

o}

bR 2t

7
(

1|

iol R0
o- X
olu £1
B0 ]
ol =
|

* Scope 3
HAS

=PRI S|

152



Y iAo o2 the Xzt 05

1}

k=]

6) 7|y

3t

g

gretAslr B4

Scope 3

R E37} st = & AtolA Al

ol
=

=4

_g]

Br

Ith. o2 Scope

7199 A9 7R

3

Hog

=

k

il
K

0l0

1

5. ESG Oj

I

7

o ¢l
A 2o
1= 2030

)

AN
gt

10]4] ESG Hol= st

o
A

7195 B9

&

o] =HA
St 2025958 27 R oo FAT A

=
Lo

O
) S

il

gy

=

sfoF

2 W
dgelch179) web FAAARE

= ESG

o] 9%

=
=

T /\j,] /RJ—;E].A

Bt BE

153



o

__o_o
.

o] 273 EofollA

= =
=2 =

7I9ko 2 ESG Aol e o= Helnh
NA A4 & At o

(1) ESG A =8
o

At

Hlo

_‘m-o
of

H|

AF8] HofolA]

o%
<+
ol
N
e
o

(H5-12) ESG &4

<

o
KF

79 o}

=
=

2l

S
=

2
[S)
o

T

2l,
GlOJEf Ot

M
HLT ©

b

i
)

=
=
=

o

F

o
[

2

ONEN==INDN;

|

>3
=

HAZE E

, MIZ0il tH

e
oT

,

T2, FAH|

=l

=,

+AiE 88,
pN|

RE,
=, 7|

=,
2

A0 4],
=8, &%

b

[

prl
* H2LIE|, AlBIA}

- 0L
- =)

s

3
A

3

LGN HYI=

7]
nl

I(S)

=

23(E)
A
154



=2 si2AMol Oj2) tHg =2k 05

e x| OWNEITE S A HeN By 9 ZeRY, S Y
3 BY, 495 U 35
HAHPEG) - SIf B2, 2B, AAEQl 2lAT e, b xLIAH
IS 2 B0l 88, 7). +919 T, M2 2 Lol £
HA]
oo

X2 IMF(2021), p. 11.

(2) ESG AHAA

=4l si271he] 541 ESG A B= F4I517| flsiA= ESG A4
A7F FE5EjoF gt HAF O] A9 o|ARS]oflA ARFAQI ESG A=k o
3t AL zra 9o ZpALY] ESG APAY =1L Y5 AgRA S +
A3k 177 E3F MSC 2021490 AHE ESG U317} ESG A%
=S 513 Q131178 CMA CGML CSR Y913]9} 152 CSR H-A]
7} 11_4_7}_%7303 HEE T 07 43517 9} 179 vrHo| = 6H-.-7]
1987} gle B97F Bor ESG fF= TFE §91 &

176) SKHZEHE =1
177) Maersk(2022),
178) MSC(2022), p.
179) CMA CGM(202 ) p. 1

180) &¢ls]-0|s&-H™ 1%(2023) p. 140.

155



2 HASL, Ag 24 T4k Atk ojn BSG A sher|e)

ke o) Sl £SG AYEAL SO A olRL
24517 9190 B FAG @Yotel AES By 9BL A i ol
£9) BSG 4% M} F31E WAHoR 48T 4 ek

(8 5-5) ESG HHHA HA|(2)

A= KA A

(3) M L HIZHFE HE ST BA 7t
2y 714 7149 AuitRE =
TFAA717] Jof ERALOIA gt JRE Alge & A= o) gt
QA ESG & BIAIFAES ARAET 97 SUHTAE sk
ATk,
3R IA Y88 dEO] “TCFDISD 7hol|A 2.0 AR Zarsie]
ok 4= Qlr}.182) S A}Eﬂ’fse B 58 HiA= Az, A= 99
o, A He} BH, 7]et 507 FAE 0] Q183 of7] A Ao d],

HO]-@ o

_

oX,

181) G20 SR2IH2¥ 3|9 TCFD(Task Force on Clmate-Related Financial Disclosures)= G20
M= R AE S22 S FHOMIQ 2EYLIRSI(FSB)7H 20150 7(KH9| 7|1& & KiPH
HINE 2X0z MRI5t 22 SOl

2HC =2
182) U ZHILRIAS TCFD 20t SHEAl 7|5015t 22t P HE SIS 9I5t 7j0/HA S was
o o] pizt RE2 H2E TCFD ZIAAI( 19.5)2 20201 720 ZHARIA0! Jo|HAS

IZIIO I'

19.5
HIZO =2 TCFD 7I0|HA 2.0°2t 7|Q Al TS LHEY
183) KOTRA(2021), p. 32.

156



=2 si2AMol Oj2) tHg =2k 05

370 9 A7) Ak, 71595t Bl 99 /18], RaD B, AdEle 2
4, 384, RES0 AUee 5 ESH k18

OJHBAAEL o2 F3 ) /1YY ARARE B2 ESC A%
SRR R ESSEN 5

ESGE 7199] A13)& YL 7tz e 7 go g ESG thS Ak

| FrAog FRT futo] gt wets =24 AAES

BESG &4 Z30} o|guel o=~ 9 A¥e], ESG Y93 E Ag=x3
25 Yrtof it

ZTIBH| T FTZ=H|
°ESG #2E S5 ¥ a2
ESG ZZAA = ° NS O ot 3 51 R a2
° GIOJEf 7|Eh SH S 4t £ 271
* ESG 9123 dX| o272
ESG ZHHA 24 - N
° ESG dg =% 719 a7
M2 2 HIKR M o HIIM A 2 ezt o271
S EIM Tt o Al B9 a7
X2 KX A
x o
b) FI «Y

2 AMgF 7198 ESG AWMUA TAL 2024EEE =715}0]
710 @Adsflof Sttt 1 9] ESG AYAA +HS A3t ESG HEE 5H

L

184) KOTRA(2021), p. 32.

157



H, Al ofd et =1 3 24, goly 7IRE 21 3 A9t wEjet AF

2 H|AF FE B B 97ke 2024 3R E

2 Aa8) %A 05 37
wolok giet. AT W AT AR B BIA A 399 AL, AT B
1A Wzke] A2E7|7HA 2024~202687H W) 0 Akt

(& 5-14) ESG U3 M2t 1 Uy

24’25 26 '27  '28 @ 29 | ’30~

i
2
=
=

ESG BEHA =

* ESG ‘:'—E—ta“

L]
R
T
(=}
a3
o
2 g |
H g

[ ]
)
=
_rn
TE
|

ESG AHHEA +
* ESG T|%§|
° ESG MH

x| ox
Rall

|->+

A= KA A

6) 7|chst

=24 AA= ESG Hle Aehe &5 7199 oluiAl 4 2 71 7S
A3t 4 9or A& 7155t AR o]F 4 9t} 3 ESG AYS B
3 719 AE=S ZﬂJ—O}Oﬂ] ofsiEAA}F 7 HEUHS 5T = Sl
=7t AHdoM = ALY I A9S B £ BlaaE 2 4 UL
o AR ARSEA o] E ] ALY FA2 S AR AE 4
& 4 Sl

158



=2 si2AMol Oj2) tHg =2k 05

H3E 0f7f si2iH S H=f 2CH

St oS A 1270 FAHAE vigez AR FA34AE 24 94
B34 FAE Tl e vl St oS A 2EH2 oF (&
5-15)0f AlA= o] At

o] m ﬁﬁ%ﬂ‘ﬁ g, TAE @9, A7, bist 5 = VIEE

s WA doid f-2iuEte] A5k 2050

5 8 Ag 5 S Aol

= 1 =2 =
Bt Mefo| B 2hyst
° |]-| EtL =X|AdF EH‘)F—‘?‘
o OFOI||OF 2l AN =X|A{H} EH_)'\—_‘?_
l:lE | |-7_<TJ—T|_|_—| 8H_i_7|ﬂ
o X|3t74 MHF XSt 7|:- D|-F'_1 EH_)F_‘?_
Feky PlRol WY 2l
- I8 e WA 23y o e
gt p& o271
©HH YOLI0L Y HE 44 B H
5920t 1% o271
(S 2} 2] DX/ A8t g e
HSY BUB HIXL|A EX
° Al 718t I MiZ2t 3 7 R HiS e
° |oT 7|2t AAIZt SH= AEf 22| 27|y

159



T Uy B
By : 2 =H|
‘24 | '25 26 | '27 | 28 29 | '30~
CIXIE et 7| 28 iR o4 X
=& 7|3 MH
e XM= & 7t 718 7hYy H271e
e EIAHEE HE ME AMHlA H271e
CIXIY Mek Qlme) Agf 45t
e CIX|E S HIT 2 A= 3 27|
e OX|E Mg 2E Az 27|
o ARIEY EXH L Y 27|
[CHS Tt 3] 2YUHSY S ME
SEWST) 2 I
o Flaty MEf ME EXH Y BB ol
SH| KOBC
o KOBC
. A3l St
S&LB A3l Sty KAMCO
o MAF TR TZE THM 27|
+R(ESY) T A
e 37 7H 25 MH|IA =Y 27|
° ADIE S0H-23 718 1Y a2
(R&D) 27|
[0S M2t 4] 224 S5 MH S Mef
24010 LI A0E 2 ohx|
* IPEF 9L 3|42 7t 71X 25 SIMES
% SHYRY S £ R S
 IPEF oL 519422 71 3hat 23 9ms
Y 3x 43t R S
Scope 3 & Itx|
* Scope 3 HHS QIS EIASH HEe
712 0 R S
* Scope 3 +=2 M4 =S8 U gag
HIEE SAl S35} R S

160



2 Mol o TS %2t 05

] 5398 s
ES IR 25177
24 25 26 '27 28 '29 30~
[ChS X2F 5] ESG Che 2t
ESG ZGHA +H
* ESG 228 5H ¥ 271
M O[3t ot 42 U 37 sl
< GOIE 75t 2E 2 M1t 42 219
ESG AHHAA 74
* ESG 93| 4% 27|
- ESG Hg £x 74 31271
HE U B & S8 A 22t
© BT R Y w7l 31271
o A BR 27|

INCIPSIVETX

161






oju

il0o0

}

CIX[E=

al
ES

s

]

| B A0(LI0jA0f), St

AL =
2EISs!

oz

=1

ol
ol
100
80

ol
ujo

e Wy, 4

i
T

Hr
~
o)

—_—

(e}

F solak mEy Wyeow

(]
o

o
il

1

¥
ol
il

8o

=
—

AA Z3A| el

-
T

Hof|A]

| 48] F} 2ok Saztont |

o
T4

_
23

=9 A ARl -

=
<3

oA

.

Bo
o]

plo
4qr
N
40
$
n

i

A44 2.Ql3} B%o] OPEC

o
-

vjo} 2

163



sheagel T2 Wstecle 5% B3 Ak, 2lnolw(Holaciy),
getas 9 U9 5 A A 7R fokEnh MAZL CMA COM,
COSCO 5 58 S 4 B3 A%S 59 FURHAHL A3
At 9ick 2 229 o) F 3180 9PgA Bl dhat Faol
525 HaoldUolznolz)o] Sehge] uet A9 v At S/
A0 BQIth B3 9eiast @ tx€st 5L HeAAY Fa EdE

2 AAEC] AAE dhgol wd AgEn AaEdt A2 & 4 Urk

HeAFe) 72 Wk FAMANA APARE B, St g B,
A 17 S, A B2 ARR1E T)of 371 59 /18] 2912 AT
L B0 AG4A 43}, Bk A4S, AR B8 37 A y
ot 59 RS AFIE. FHAAANE u]d) AAHL o] 99
A 724 W] B 71529e & B85y, AWAUS M4 ot
7}k gk,

AA-E st AL ko= AAES AEske 357 Eolual gleH, o]
£ HiFeE 29 A AREE d919) 719 AH(CSR: Corporate
Social Responsibility)= 733}l sfl-2] $-3u]8 A7 EH o6k} i},

AR AAe] A B S i 25 Aol FAHA o
o5 52 TUT FYBRAYORA 48 WIS FYokn

=

= T
"Green Shipping, "2 & A2 ALE 4 gl =AY A2F



(new trade)® ojFs}al it

ohgel TU9 AFEL A YBRES B 9

ofl
o

S 25 Avla Al
g 4 24 Hdoly Q. 22 A2 EFAI 7R At
YEHIE #5302 2% o5 LR she 28l A5 dof A
&5 AL Ao B YAE Vee HAee At E0FE Ee S
Ae5d 59 MR &, SREdef B/ 74 59 AHAE Al o
22 A2 OAE E3F Y ool Yoy 245 &8 &
FE= 9 SEAA Mot 5 YA 94 Z=ALE 75 SolH,
TAeS B8 =F ZEAL Aot Al2EE AT Folt

3. Al T S GIT B3 U 0 O TIoK2 st 719IE

N
ozl
H
rlo
A
s}
I
fifr
Flo
=
o
=
=)
(@}
g
o,
e
=,
o]
=]

‘Green House Gas’, ‘Modal Shift’, Port Competitiveness’, Port
Selection” 50] FEL Wokel Ao g AL E3t 7] YEYA
o x4 TS Fgsto] FTAH B4 AIRBT 23 1. S5
O =29 Ag 2. A *‘—’}@' A Q4o IE 5117}“"‘ oty 9 AHAIE9] YIS

BUSt iAo 2 S|4t o5 Ttstr] oA &+ 5Ezt
(2019¥~20239¢ 59)9] o< #H FA 7AES dACRE 7I¥E HE

1o
N
Llfo

165



A= EAS ARSI, dESAHA 4 diks S, EluEr, EE
=] 1=
pul T

32 EoF AEVIES o= o duo] A+ AIE B AR/
20509714 A AlA sVdEs S7F 52 20224 HfH] 1.581E T H
ES 202 dEsiH, 20508714 A AlA AETFe] 7 =58 20224
oie] 1.5HiET o WE A 02 d&stal Stk 3 AV H 0= EE
FEZR) 90 FFS v+ 815 Bt HE ZIE B HEVH
£2 203049~20508 717 B2 IMO 2A7FA A 78k ESG B9 7
st J83 29 HE 37 8%00] AHETHEZLR) 420 tha £

FFE v Aoz d&ata Qletk i fZHE A S

150z SFHELR) +00] FHHA GFL 13 How AR}

|

ook [‘-{o
o il

gl

(0]

4. BHMAQ| TS HYOR HEKL, CIXY ME, 29 HSY,
Z3Y WH, ESG S 5 & TX JIXI TS M FA

R
=,
ugt
r

b
=
olo
2
10
lo
it
AV
)

e 5+ e 3871 A= = e A
Al ©7] HEe wee AR =Y 243} A 19
2 ARl HAY 33T 75 doltt. 20214 7€) WA (Maersk)

7kl 7V HA dgE 34 o] WAl o] & o

nEo] ZEd MAEL sk FAE W] SyFon] ojnf Wi



A

¢}

Srolt}.
_(r?q

=
=

ki
=

o S

el

o

o

I g2 ARgol

-

1

AFA]

A

Sl A

2 HiA Aol =g
7FA(GHG) A o

[e)

T

A
7] 9
3

o &

A AdEtelA

il

A 7HEA

o

=

ol = T T R R R oo T
- E_vﬂvﬂoE m B _._._.,_a_.P,_
- e e
o T o) K K- o T
o o N o RN
= I i il N
o ﬂ@ﬂﬁmmi_ﬂ o
or pogy AT oW T OH g
W id .Eﬂ w (3 i ﬁ_. =r W__I
” i A iy o X
oo O ol l nm_M o fay Ao ol
4 T T R Byl
W E._wﬂ_eﬂ,e_lemﬂ T X.ﬂA_I
w o o ™ ° o B o Mo
of | W 4 ® X g o w G
B RS = T o W ol ,__,AW Wo
5o o_oulL_,_v_,drM o] = &=
! N B = s L = wr

il 11_ .q ~ le) 10 - OE uul_l
N o == o Ho MM T m_. o
oW T LU~ o B
B o= W ©m
aroe ™o < ANz i

e = = o 7n < T

R I T -, SRS O H]
T L o ol W T .NAO X7 ol ! HUIH,._ e
Bt eTadEy 2T
WE TSR o N
pr FT@BWERE XX
e b NE e TN Aﬁ i)
™ oF T e o T Rp o T

167



oS 7k Adt Hg I E 9t S i & A-8X(S&LB: Sales
and Lease Back) 5& 18|& & ot S48k A7t mjzto 2 Qls|
£4 Ho] Qs A FALY] fARSAE B AHES ke Wkt
AEE 871 Stk 3= 7 =5 A v g A2 39 3 5 AR
IS B3 A 0 F7F S5 W o]S B35 AUk s Hietolct
It TR 9] ARLES) 55 Bof FARFS 2t v Peke A
Sok= BE5H0] oY AS 32 1 o AR 2SS B35 AU e
o7t 71 Eet. B 52 SHE o] 37 % SR A9 FARote
o] HAYotHA Al 71 A Q7 IAYeHA "ot

!
UA, 358 AlE s Aoz 2j4oly
Aot elaolB(Uolaold) oS o ABALO L relE-og
& AA ZHJY]AIPEF: Indo-Pacific Economic Framework); £9]
7S & A=d-HBY AY =79 2H =X 50| itk A SH
o2 4T QT ALY Ao FhSo] B0l Hol Hofshe
IPEF 59 A4+ 3582 HIAAE Aol A2 s sltke ol 5=
Hg o g2 A&7t s @&0] 7hssith o] Qo T EREoklA F
ZIE 3l = Scope 3 29 B4 ST HEE 7ol =UsiA &
&t Wtold. AARSo] SRS RT oYzt 4%, ot Adh A
79 A F7] B T FAIRR A 1t AAA g viET BEE S
HH ey 25 AHIAE 275ke Sl disiA s5A 2= A7t 7t
5o ke vl ol 3] e a7t died 4 e 5
glo] AAF Jholl 2AHARA FF= v ez AldH

A, ESG oS Adefe® ESG FFAA 41, ESG AMdA 4,
AR B BT FE S BaA EE 52 AARY. sW AASS ESG
3ol tiet 842 Xkl ot YWHEAHC R = FH7F H&53 A%
ojty. wEtA ESG Y BIAY Fi B AR ol AR} 1 B FHHo]

168



sfiof etct. ot SHE A WS S5 ofsjRARECIA ARt &

H2E gHH

o2 A AA WA 90% o]AFS 42451l 9Jom AH|A SEAMY
o7 o3lE g5 4 Stk
oA 24| &Aooz WY £Qlo] A=, Au|A AEA
| Yol 97134 g HAo] X Fet FAFAA ek EA4L 714
3L Qi of2E s AlAl &

2 ]
Z A8 7|7ro] 43 AlZR A] bR AHEo]

O

3 Wgshe vk, e 2
28] FFS vk Aol B4 G2 F Ha $Ho] Ao Wash,
ke Aol mrek A 2009 UelA 1,0009) 9 ol4o] Tt

FeAAL F7h /AR 9 Fo HLRE A2 HLAY §
Fot 4G 2261 9l 2 AT 2 dhewe] FHA
A AU ARG B SeterolA obd) uAR I AL AW 2
39 AWE Jhed 249 A9 S sheain FaHAte) A
Aol £go] B 4 Y Al AU BASS AdSTA Bk

169



Al
S

=
=

’

A

3|

A

Mo
e

X
o

At A1

O

sk =)

5

‘I_

TolA At

=4

o
op

S

uf

w

ol

]

o

-
T

3t

5

sfioF

(green shipping)
=<

o

i

3

s}

P AARR A S
=M
R |

Itk E3] IMO 2050 UAIR A o]

AR

[e)

T

=
LN

Az, 74

© Ay

|

ALY v

s

IMOS} EUS| §7 717} Z8ksla glo, olo] o
913 HAE

FA7} ek,

AE
T=
g o]

(]

o

ilof0
0.

X

B

5

O

Ox]

A=A o

Ox'l_

B

He
Aol

=

=

=2 20| 100%7H %7t A B

=3 FEAF F49] 20~50%

=

[¢]

=2} Folo] 100%7H4] A
gaow

o

=

=
[e]
o

EUOIA 20194 ©]

H(retrofit) A|°]
H|-&
170

A



#H1 06

ne fu}
ox
_|>1

|2lo] o@cﬂﬁn} chgb A9 el Az
ol Aglslel slo, A8 Asif A AT A1) olfoln
ow G 2 24 AL 1097 A ololAA A8 7

e
re

= FEyet sl =4 s ERE NE R o] EREE F

A S A8 Xﬂo}ob_ e olg 4 3R

A9z A A9 A 24 S ]

ALY B2 so] 2 sheo adst AW Slat A%
7% RS 91 =3t g olRY e olSe] Bk R4 T4 >
U oot A EL WP

WA S, AL, YA OB T A oA S
sofe} BAH e HEIL 2AfololE S FEFIL 54 oﬁw deig o
A 71 A S ek 508 T4 oA AEAE FA
23 9 A A 5 A%8 54 sl tha A 34 st
T AT o e sheo) A FRES FAd

1o

171



o
(L
=
O
ol
N
PN
ol
)

X,
ofo
i
N
S~
2
=
>,
o
o
[\
(@]
DN
n
i)
)
ol
1o
N
r>'~

B
Mover7} ok jgelo] 1 Mover2A 224 3129] B9 24
W2 432 HEHOR ofZe] 2 4 YLE Yt HF Auo) o
QuLjol/ofek /4 5 A9E FANA, W8 ARG

< 5= MEA=T 2avt Sl

7R
ool glo] o}

A FEES Aol 92 FAC ol =4 s V=g SAIAl

172



#H1 06

ne fu}
ox
_|>1

6) 7Ith&E

Seete] B4 B mERe 97 sheo] WA Heg HEsha
A O
ne g 420 A4 e A iAYZS B st Aol
vl AEhE 1454 5o ofe B PATS 2717 AT

o T8F 4 9r}.189

2. off2 sitl7lE T XIH A CX|E He 2 S22 1H S
1) 224

U] B9 she-EF 2okllA AH7t R&De]l Folsf Ah-ah--
Zo| &M 1—4;1994_ ZA8H= A9 YAt i‘x“wﬂl HAgst 3
& A8 ExEs XFLBML} 2A A 59 e AFT Ale oF
glct. °l°ﬂ 2 d7e YU 8l g4l 7% 7 ELI% 918t o4t ®g
2 2 A —’F% AT Fart ASS A

FoFAREL 2022 TATIE §joF-2:4F A7) A3 9] v|-3lo]| 2019
| ed (AES) %ﬂ%‘ﬂ— "AntES) A2 2.0 02 ol 7R3t vt 9l
c}. "antESE A2 2.002 @ Azet Y-S Hol A AAAIS Al sk
HAgst @ b9Ad 71%% 283 A= o e Ak © 22E

A Ago] fqisstr] At FAF A 5 fAE g SRk Al 7HA]

1856) TANM

173



Fge B4

kel

s

A

o

i

3

S
) S

{HH A2 FENEHY

1

AF
=

feAHE

O

tH

h 8y

oz "TYAH] ¥ i-Shipping; %

o] ToT,

=
=

3 A KA

o

FaL
L

o

=

|

Z o

A o

o 24

714

=
o

‘I_

Ut
=
5]

FEAFGNAM A
2 FHC

o

Il

-

L.

]_

(3

]

=

o

7199] R&D A=

A

=2
o

LN

&

O

=

H,

AN

HAIRE 7] 2 Ahgo] 425 0)A

Ko] 27}l

R
|=5
=

SHAMAE, https://secure.marinavi.com/(ZA1Y: 2023.10.10.)

afof

9]t} 186)

43}

R&D9| 4+ 719%H 7l& M,
B ek

chl:

186) =

174



06
=t

1)

Q.

AR A
sol AUS FF EA4 L A

JEST

4)

‘B m N o WE o M o N o
or M < :_o u LM.: ok N ar
° oy & N TE wy o XT e T O
a PLF 5ER TRE ®
J) B @ e LBy o or ® zu
HO' __0_| —_— Zw_ .|_u_.1_ 10.' 1 o ﬂ_l _uAIL 1_|L
3 sl 2ty ws. :
o Yom o off = K| B om ® S
B 9 Tl T N o <] w@ o nH
T o S ®o IR RCY oo ]
i el TEXET X g i
~ X o W SR o N e il
% Prx Ehw ST oM ~
Flo i i Vo Fomoo 2 %
ol Ew = X N ) Hp 4o © © ~
{ ERREER No 7o < b A A< =

~ = © A =S ) o
N X o ~ Tol [
~ _._._.ma Njo ,__%OJIWIJ ._UbE._oM._MM._ o}
X NN = 4 w HM g ° o oﬁ s
g 2NN N B o

T o Wy e Ay E
) B o N o 40 0 T o
o ) of of = W Mo o % Mo blo
& m AN E TE LD BEANT L om
Ho ol o oy mw M K ﬂ_ 50 qoa o m.m ﬂ __1m_n_ X
iy f m Ry TPy X7 = ;
T K ST wp BN o I R S
ey T oA H QAo S op © g

° H i ) G-y N~ of ® oF %o AR ©

175



1) 224

S 7199) BSG FAE S48 gelie FeAAE B
A vhglo] Waslch Selltet $4790S tow
of we 9% 719 WA 53.3%7F ESG A% A
Z Afo] BRstch SPATh18) by BSGAY ARG 9% 27

AzH F8A9S 2% wast Urk

o

3 g = )
4 7199 =MHE A AlEHE SAAY A & &7 Eofoll FFol
of F8AYE ot glom S893= 20234 249 ESG =8 FX
&S AT, 38 ok ESG B AT Algoltt. whHof| s
Fok= ESG A9 FX1o dist JAE Bt 2535 Agoly, 2%y Adt
T &8 2oF o6 A¥E EASIY 1 9] ESG ¥ g5 ZEIHS HE
sttt

187) SAHIXTSSH(2021), p. 1.

176



42 gl X
[

i
bal

x|t 06

A
0
il

3) FTUE

[

o

A sfe71%do]

£ AE 7199 ZleE Ade A 7IeEsTle &9 50l A °lE

S 7199 "AE A%

i
=
Qo
W)

m
-{N
i
Jo
o
==
o,
ol
L

=
ek, 71E A9 A A9 D20 dake A dgko s g

2L FUAA] T AgoR Shrfals AL sfefsAtRolA
stol S-oka, AlWsitoR G,

177



o] MOUE &9l < ESG 5471

3

=0
o

ot A

]

%

Ao]

A

9] MOU

3

1}

k=]

6) 71t

178



o
k]
Al
rat

<)
—

=l

MO

¥

d
O
o

ST o A 2(2002), st gt HHIA|, s HA, 17(2), 29-46.

B 2 7A-942021), FAH oY AAL] FME 7| Gk A 7 R E Hek A
S ZA07 ) FESFSAIEY, pp.1-59.

= 3]ofAPg 24 (2023), 2023'A A AL A4, pp.1-42.
8], A=Y, AR AQ021), TGEAAE F5 R, pp.1~29
AE(2015), duto|e} AlS EA HPH O] 8 TP AT, 14, 44-49.
AA(2021), q SHAM 53 U 8 olr HA", Tole £41,, A|788%, KDBY]
pp.
<3l

R
J&‘iﬂ

AHHFATA, pp.1-31.
A= (2022) 7144k HAIE A dEarle] S8k gl det
A, "° AT, A38E AlLZ, pp.75-99.

Ae5017), fIMowHH%?—_ﬂaw_EE?;ol S 57190l w11 24
A i, FUToHE SR E AR LS, pp.1-87.

0718(1999), Aol 7| H ol 84 AR A AT Tejo] 4] 3.9 o]50] Bt
A7, ATt A=, pp.1-71.

AARQ2011), FAFTEAIYY S48 S =YHE/0] 3= sfAlel v
A= B, e AISHR] A, A27d A1 =, pp.263-280.

A, A, 783], AT, HE2H2018), 4714 sh-e] HEat Sy, 4
Ak, pp.1-267.

@71%H2000), Pl REF] F=20l4 R A=, tEEets] 20009 = A5t

179



<3, pp.79-99.

L FAF = A H(2007), F=+] BALA @G} AlABA Ol Rt J7F, TKIEP
SrsAA R, A7H A3Z, pp.1-15.

520000, 75H271910] Fta 12FE Ao ofkol Tk A, TR
k3R] 4, A24# A3Z, pp.177-193.

300, A1 B(2012), AHBBTL) MZHFAAY] BFG Aol Tt AR e A,
AT FEFARIAIE, pp.1-353.

v A4 A (2022), FAIS A H(AHP)S o] 83t XS g et Hg 4o S8 :
B, TEjoRBbASHASHE| ], A28 AT, pp.117-124.

SR, H2021), 714 S AHIA 22101 ES1E HIRY A A HEo] Het
L:rL M=, AI37# A2=, pp.325-341.

AAE2021), 4TS Halo] g S E7719 9 B3t ER/A J&0] et A

T, b= FRPEAIEE]A], 37(2), pp. 55-71.

A158H2021), 1009d9H] 35 20219 ZEo] 2 off S5 2744 =+
H & F2H A AAES] B3 AJARE, NICE A1-8-3 7T Special Report,
pp.1-26.

A19-8(2014), "otz 2 22 273 A8l et 1A A, SUHH
SR AL R E
ATAF2020), “42H AR 719 ER7169] B8 0 tigh A, Te-HI2Y A
A, A21E A23E, pp.17-27.
b, wAE AU Aol $eluet shede] theuet BRekalA), 2021, Vol
31(4), pp. 29-40.
A5, 9L, FEYI2000), “EEOF =7 Holet EF5HAIS e A
A", TAF-S41 2006-07,, =S A4, pp.1-260.
o535}, o] a2019). A HskaRlo) & H FaE HY, oA
., A344E AH23., pp.225-249.
o007, PR 5 7110] e BT el AR slo) T
AT SHo=,, SYHTN FAE G, pp.1-125.
°]A43%(2020), “ASFEA AP S HL(20.7)", APHEA EILA, Sl g S5
AL, pp.1-16.

K]
El

=22

[-'O

r°1'
—Lx
3

180



0|5, F3]9(2019), FIMO HiE7 A Al 733}l thulgt =l sfA4ty] o8- A,
MI @A, pp.1-101.
0|53 2)(2022), PRI A 488} 719k Ay, SHFTARE ShAMTE 7 1<t
pp.1-372.
285](2021). “sS-Eoke] tXE W AJT-8R1ol it $-A&9] Hrtof Tt
A, TR A S R] ) A|37d A4Z, pp.103-126.
3], 1-21(2019), “S&FRHAA ] ESA1Q1 Yol WHE FAIA el Tt A
T, R IEASR) A, A35E A42, pp.121-146.
A=A A1ARY2](2019.9.2.), wl=r FE7]Y @t ol 9] AR,
A, =13, 0135(2022), = A= oY a7 2] Y AE 3t LAg 3} it
Ay, TS AT, pp.1-171.
AGA, A, F319(2020), F=2E AL EF-5US Ao gt & AA
O th-3H ey, R FEA Y, pp.1-220.
AHIA 7] 45(2023.2.), A& 7ho| =]l
ARIA 7| FAEEH2021), T4 ESG A Y H-S SFRAL Aot A=A AR
FKOSME ©|722A A |, 2021-08%, pp.1-16.
52 (Meng Di Qin)(2020), 5=t SEFAIY Y] X33 719 &% 2200 &
3 A, Sty Fogka AR ek, pp.1-90.
SR 9](2022.12.), PlEILo] QIEEHF M} AR,
S YAR(2022), 720224 S FGARE QAT AL,
SHOF4AE(2022.1.), AHFES} A 2.0.
AN FAATH(2009), ShAHA Q] 58487} 573 Wt S5A/37 AlHE 218t A4
734, 2009 7F&35., pp.1-55.
3], o3, b+t 73192022, T thA| AR 7e N B3F AL, Tl
AR, pp.1-68

=~

N ol
i{o{

2]

Z

Jou

olok

(;:/\

[©)

713]-0] &7 A(2023), Fol24T ESG 73 Y bRt Aty s g4l

|

T, pp.1-228.

HMM(2022.7.14.), HMM A& g $47] Ak
HMM(2023.8.10.), 2023 HMM AFH17] A8k,

olok
o O

181



KOTRA(Q2021), “¥E-9] ESG t-3- A2F 2441} AJAFE”, TGlobal Market Report., pp.

1-82.
PwC(2023), A=, o= -4 2] vlEE Totet. sied9] ofsfiet 4] A<,
Industry Insight.

SM-Line(2021.3.31.), A307] ZAg-aL H 1A,

A Long-Term Vision for 2050, 2023, UN.

Ahn, Y.G., Kim, T.L, Kim, B.R., & M.K, L.(2022), “A Study on the Development Priority
of Smart Shipping Items—Focusing on the Expert Survey”, Sustainability,
Vol, 14, No. 11, 14116892.

Bach, H., and Hansen, T.(2023), “ Flickering guiding light from the International
Maritime Organisation's policy mix", Znvironmental Innovation and Societal
Transitions, 47, 100720.

Bakeer, A., & Albaour, A.(2021), “Digitalization Adoption in Shipping Business
Services. Case study: Libya’, International Journal of Progressive Sciences
and Technologies, Vol. 25, No.1, pp.93-98.

Balci, G.(2021), Digitalization in container shipping: Do perception and satisfaction
regarding digital products in a non-technology industry affect overall
customer loyalty?, Technological Forecasting and Social Change, Vol.172.
121016.

Bilbao-Ubillos. J., Camino-Beldarrain V., Intxaurburu-Clemente. G., Velasco-
Balmaseda. E.(2023), Industry 4.0 and potential for reshoring: A typology

of technology profiles of manufacturing firms, Computers in Industry, Vol.
148. 103904.

Boston Consulting(2018.2.), The Digital Imperative in Container Shipping.
Buy American push gets a lashing, POLITICO, 2020. 3. 17.

Calignano. F., J.,Mercurio., F.(2023), An overview of the impact of additive

182



manufacturing on supply chain, reshoring, and sustainability, Cleaner
Logistics and Supply Chain, Vol. 7. 100103.

Chen.]., Ye, J., Zhuang. C., Qin. Q., Shu. Y.(2022), Liner shipping alliance management:
Overview and future research directions, Ocean & Coastal Management,
Vol. 219. 106039.

CMA CGM(2022), 2021 Sustainable development report.

CMA CGM(2023), 2022 CSR Report, pp.1-159.

COVID-19 Pandemic Accelerating Re-Shoring, Wecftech, 2020. 3. 26.
Deloitte(2023), The future of power is growth.

Dinwoodie, ., Landamore, M., & Rigot-Muller, P. (2014). “Dry bulk shipping flows

to 2050: Delphi perceptions of early career specialists”, Technological
Forecasting and Social Change, Vol. 88, pp.64-75.
DNV GL(2022), Maritime Forecast to 2050, Energy Transition Outlook 2022, p.70.
BCSA(2023.1.), ECSA’s response to the key national infrastructure initiatives.

Forbes(2020.3.17.), Pending Buy America Executive Order Threatens Coronavirus
Response.

Ghiara, H., & Caminati, M.(2017). “Maritime and logistics advanced producer
services within the Mediterranean: the liner shipping companies
positioning strategies in new market areas’, Transportation Research

Procedia, Vol. 25, pp.165-186.
Global Shippers Forum(2016.11.), The Implications of Mega-Ships and Alliances
for Competition and Total Supply Chain Efficiency.

Goh, S. H.(2019), “The impact of foldable ocean containers on back haul shippers
and carbon emissions’, Transportation Research Part D. Transport and
FEnvironment, 67, pp.514-527.

Hapag-Lloyd(2023.3.3.), Financial Reports.

Hausner, A., Samhouri, J. F., Hazen, E. L., Delgerjargal, D., and Abrahms, B.,
“Dynamic strategies offer potential to reduce lethal ship collisions with
large whales under changing climate conditions’, Marine Policy, pp.130,
104565., 2021.

183



Horvath, S., Fasihi, M., & Breyer, C.(2018). “Techno-economic analysis of a
decarbonized shipping sector: Technology suggestions for a fleet in 2030
and 2040”, Energy Conversion and Management, Vol. 164, pp.230-241.

Hu, H., Yuan, J., & Nian, V.(2019). “Development of a multi-objective decision-
making method to evaluate correlated decarbonization measures under
uncertainty — The example of international shipping’, Transport Policy,
Vol. 82, pp.148-157.

Ichimura. Y., Dalaklis D., Kitada. M., Christodoulou A.(2022), Shipping in the era
of digitalization: Mapping the future strategic plans of major maritime
commercial actors, Digital Business, Vol. 2(1). 100022.

IMF(2021), ESG Monitor, pp.1-11.

Josef Decker, Jendrik Blaschczok(2018), “Digital Readiness Analysis(DiREA) of
logistics Service Providers”, Intellectual capital reporting in universities as
a tool of accountability — the worldwide practices, pp.465-477.

Kapalidis, C., Karamperidis, S., Watson, T., and Koligiannis, G.(2022), “A Vulnerability
Centric System of Systems Analysis on the Maritime Transportation Sector
Most Valuable Assets: Recommendations for Port Facilities and Ships’,
Journal of Marine Science and Engineering, 10(10), pp.1486.

Kapnissis, G., Vaggelas, G. K., Leligou, H. C., Panos, A., & Doumi, M.(2022).
“Blockchain adoption from the Shipping industry: An empirical study’,
Maritime Transport Research, Vol. 3, 100058.

Kotcharin, S., and Maneenop, S.(2022), “Geopolitical risk and corporate cash
holdings in the shipping industry”, Transportation Research Part E. Logistics
and Transportation Review, 136, 101862.

Lambrou, M., Watanabe, D., & lida, J.(2019). “Shipping digitalization management:
conceptualization, typology and antecedents’, Journal of Shipping and
Trade, Vol. 4, No.1, pp.1-17.

Lun, Y.H, V., Lai, K.H., Wong, C. W.Y., & Cheng, T.C.E.(2013), “Demand chain
management in the container shipping service industry”, International
Journal of Production Economics, Vol. 141, No.2, pp.485-492.

Maersk(2022), 2022 Sustainability Report, pp.1-72.

184



Maersk(2023), Annual Report.

Mansouri, S.A., Lee, H., & Aluko, 0.(2015), “Multi-objective decision support to
enhance environmental sustainability in maritime shipping: A review and
future directions’, Transportation Research Part E: Logistics and
Transportation Review, Vol. 78, pp.3-18.

Masodzadeh. P.G., Olcer A.L, Ballini. F., Christodoulou A.(2022), A review on
barriers to and solutions for shipping decarbonization: What could be the

best policy approach for shipping decarbonization?, Marine Pollution
Bulletin, Vol. 184. 114008.

McCollum, D., & Yang, C.(2009), “Achieving deep reductions in US transport

greenhouse gas emissions: Scenario analysis and policy implications’,
Energy Policy, Vol. 13, No. 12, pp.5580-5596.

Mckinsey(2022.1.1), Toward a sustainable, inclusive, growing future.

Meng, L., Liu, K., He, J., Han, C., & Liu, P.(2022), “Carbon emission reduction
behavior strategies in the shipping industry under government regulation:
A tripartite evolutionary game analysis’. Journal of Cleaner Production, Vol.
378, pp.280-292.

Meng, D. Q., Zhao, H., & Wang, Y.(2020), “Revenue management for container liner
shipping services: Critical review and future research directions’,
Transportation Research Part E: Logistics and Transportation Review, Vol.

128, 134556.

Michaelowa, A., & Kraus, K.(2000), “International Maritime Transport and Climate
Policy”, Intereconomics, Vol. 35, No. 3, pp.127-136.

MSC(2022), Building on a strong foundation to accelerate our impact: Environmental,
Social and Governance Report. pp.1-60.

MSC(2023.4.4.), MSC Reports 2023.

Nair, R.(2016), “Study on Economic Regulation of Collaborative Strategies among
Container Shipping Companies Following Repeal of European Union
Regulation 4056/86”, The Asian Journal of Shipping and Logistics, Vol. 32,
No. 2, pp.89-97.

185



Nguyen, S. & Chen, P. S. L.& Du, Y.(2022), “A methodological framework for
quantitative risk analysis in container shipping operations’, Maritime
Business Review, (ahead-of-print), pp.139-155.

NYK(2022.10.), The NYK Group’s Value Creation Model.

Paridaens, H., Notteboom, T.(2022), Logistics integration strategies in container
shipping: A multiple case-study on Maersk Line, MSC and CMA CGM,
Research in Transportation Business & Management, Vol. 45. 100868.

Poulis, K., Galanakis, G. C., Triantafillou, G. T., & Poulis, E.(2020), “Value migration:
digitalization of shipping as a mechanism of industry dethronement’,
Journal of Shipping and Trade, Vol.5, No.1, pp.1-18.

Psaraftis, H.N.(2021), Shipping decarbonization in the aftermath of MEPC 76,
Cleaner Logistics and Supply Chain, Vol. 1. 100008.

Raza Z., Woxenius, Z., Vural, C.A., Lind, M.(2023), Digital transformation of
maritime logistics: Exploring trends in the liner shipping segment,
Computers in Industry, Vol. 145. pp. 103811.

Rha, J. S.(2020), “Trends of research on supply chain resilience: A systematic review
using network analysis”, Sustainability, 12(11), pp.4343.
Rudiger, D., Schon, A., & Dobers, K.(2016), “Managing Greenhouse Gas Emissions

from Warehousing and Transshipment with Environmental Performance
Indicators”, Transportation Research Procedia, Vol.14, pp.886-895.

Sanchez-Gonzalez, P. L., Diaz-Gutierrez, D., & Nunez-Rivas, L. R.(2022). Digitalizing
Maritime Containers Shipping Companies: Impacts on Their Processes’,
Applied Sciences, Vo. 12, No.5, 2532.

Sawik, T.(2023), Reshore or not Reshore: A Stochastic Programming Approach to
Supply Chain Optimization, The Asian Journal of Shipping and Logistics,
Vol. 37(2). pp.109-116.

Sebe, M., Kontovas, C. A., Pendleton, L., and Gourguet, S.(2022), “Cost-effectiveness
of measures to reduce ship strikes: A case study on protecting the
Mediterranean fin whale”, Science of the Total Environment, pp.827,

154230.

186



Sergunin, A., and Gjgrv, G. H.(2020), “The Politics of Russian Arctic shipping:
evolving security and geopolitical factors’, 7he Polar journal. 10(2),
pp.251-272.

Tijan, E., Jovi¢, M., Aksentijevi¢, S., & Pucihar, A.(2021). “Digital transformation in
the maritime transport sector’, Technological Forecasting and Social

Change, Vol.170. 120879.

Tongzon, J.L., Nguyen, H.0.(2021), Effects of port-shipping logistics integration
on technical and allocative efficiency, Omega, Vol. 118. pp.102863.

UNCTAD at a glance, 2023. 8, UNCTAD.

Vallejo-Pinto, J. A., Garcia-Alonso, L., Ferndndez, R. A., and Mateo-Mantecon,
1.(2019), “Iso-emission map: A proposal to compare the environmental
friendliness of short sea shipping vs road transport’, Transportation
Research Part D: Transport and Environment, 67, pp.596-609.

Vural, C. A., Gocer, A., and Halldorsson, A.(2019), “Value co-creation in maritime
logistics networks: A service triad perspective’, Transport policy, 84,

pp.27-39.

Wang, J.,Liu, J.(2019), Vertical contract selection under chain-to-chain service
competition in shipping supply chain, Transport Policy, Vol. 81. pp.184-196.

Wang, X., Yuen, K.F., Wong, Y.D., & Lee, K.X.(2020). “How can the maritime
industry meet Sustainable Development Goals? An analysis of sustainability
reports from the social entrepreneurship perspective”, Transportation
Research Part D: Transport and Environment, Vol. 78, 102173.

Westerman, George 2](2017), A2 ERAA X 0| FHL g, eH|ZREA,

Yang, C. S.(2019), “Maritime shipping digitalization: Blockchain-based technology
applications, future improvements, and intention to use”, Transportation
Research Part E: Logistics and Transportation Review, Vol. 131, pp.108-117.

Yeo, H. J.(2012). “Impacts of the board of directors and ownership structure on
consolidation strategies in shipping industry”’, The Asian Journal of
Shipping and Logistics, Vol. 28, No. 1, pp.19-40.

Zhang, R., Huang, C., and Feng, X.(2020), “Empty container repositioning with

187



foldable containers in a river transport network considering the limitations
of bridge heights”, Transportation Research Part A: Policy and Practice,
133, pp.197-213.

Zhang, C., Zhang, D., Zhang, M., Lang, X., and Mao, W.(2020), “ An integrated risk
assessment model for safe Arctic navigation®, Transportation Research Part
A Policy and Practice, 142, pp.101-114.

Zhao, H., Gao, X.,Zhang, Y., Zhang, X.(2023), Nonlinear control of decarbonization
path following underactuated ships, Ocean Engineering Vol. 272. 113784.
Zhou, Y., Li, X., Wang, X., & Yuen, K.F.(2022). “Intelligent container shipping

sustainability disclosure via stakeholder sentiment views on social media’,

Marine Policy, Vol. 135, 104853.

Zhou. Y., Li, X., Yuen, K.F.(2023), Sustainable shipping: A critical review for a
unified framework and future research agenda, Marine Policy Vol. 148.

105478.

Zhu. S., Fu, X., Bell, M.G.G.(2021), Container shipping line port choice patterns in
East Asia the effects of port affiliation and spatial dependence, Transportation
Research Part E: Logistics and Transportation Review, Vol. 156. 102527.

Zis, T. P.V., & Cullinane, K.(2020). “The desulphurisation of shipping: Past, present
and the future under a global cap’, Transportation Research Part D:
Transport and Environment, Vol. 82, 102316.

HABAZ $R97(2020.3.10.), #2277 4 )L ZEGFEN DGR JOFEHE DX s

[2oOWT,
H A R S 2 (2022.3.), Hi 2 103 ™7 4 )L ZEYE DGR S5 D
RO T,

2IEY Xz

ZEATLY Z9o|A], https://www.krihs.re.kr/publica/bbsView.es?mid=a107020
40000&pagelndex=1&searchKeyword=%EB%AG%ACHEC%S7%BCHEC%9

188



6%B4%EB%A7%818&num=775&serlno=1(*4Y: 2023.3.28.)

T2 71AR & (https://www.newspim. com/news/view/20200423000157, A4
2:2023.9.18.)

Zo|E(Reuters) 7]A, https://www.reuters.com/business/energy/maersk-apm-
holding-form-c2x-green-methanol-venture-2023-09-14//(3A1 Y 2023.
10.6.)

MAT 291 maersk.com(FEALY: 2023.10.6.)

MAZ g0 A, https://www.maersk.com/sustainability/ our-approach/strategy
(HAY: 2023.5.3.)

FIE 3] FHE G HA2021.1.25.), HIA ) G5, sAA AH AR5 7t
https://www.kita.net/cmmrclnfo/cmmrcNews/cmmrcNews/cmmrcNew
sDetail.do?pagelndex=1&nIndex=61812&sSiteid=1(FAL: 2023.7.20.)

BARIIFEAL https://www.busanpa.com/kor/Main.do(AA Q: 2023.9.18.)
W70l 2 www.bigkinds.or.kr(AAY: 2023.6.10.)

A8k S&LB(BBC) 213, https://www.kobc.or.kr/ebz/kor/contents.do?mld=04
09020000(3AY: 2023.9.18.)

AFHA ZH0]A], www.scopus.com(AMLY: 2023.4.17.)

A SR GG B F3R| A et “[o]FEAE]OPEC+L] F|of A ool = E+Lo}al
A&EE 771 51, https://www.emerics.org:446/issueDetail.es?brdcts
No=302585&mid=a10200000000&systemcode=05(F2 L: 2023.7.25.)

L ESJARAIE, https://secure.marinavi.com/(FAL: 2023.10.10.)

JHE-2(2022.1.14.), “A|A H SHAF HA T, YA 2 ERE 2040802 109 &
FA”, http://www.impacton.net/news/articleView. html?idxno=3248(
ARl 2023.7.31.)

SAREFERH(2023.2.17.), 20229 th 27F AARY 2 AL A, FABE R,
https://csf.kiep.go.kr/newsView.es?article_id=49330&mid=220100000000
(AAA: 2023.7.30.)

St RPARYE] A BB F, https://www.kamco.or.kr/portal/contents.do?mlId=0304
100000(348 < 2023.9.18.)

189



Sl F RS 5AF & H|0] A, https://www.kobc.or.kr/ebz/kor/contents.do?mld=
0409020000(344Q: 2023.9.18.)

N FPARE H e AF5(2022.2.10.), "o FAr ARFESF A k= FAX vlH |,
https://www.korea.kr/briefing/pressReleaseView.do?newsld=156494839
(HAY: 2023.12.4.)

S LRE7| 4o THEA Aol T3 HE, www.law.go.kr/HT /A&7 49
S EA A Lol EHE(ENY: 2023.8.23.)

SfALl 1225009 9-53 5541828~ SIAR v &, https://www.newspim.
com/news/view/20200423000157(A <Y 2023.9.18.)

Clarkson Shipping Intelligence Network, https://sin.clarksons.net/(FAAQ: 2023.
5.2.)

CMA CGM Z3|°]A], “The Coalition for the Energy of the Future launches the feasibility
study of its first major project and welcomes three new members’, https://
cmacgm-group.com/en/fund-for-energies(zA4Q: 2023.7.31.)

CMA CGM &30]%](2017.12.4.), “Strategic Agreement between Total and CMA CGM
on Liquefied Natural Gas Fuel Supply for CMA CGM New Build Container
Ships”, https://www.cma-cgm.com/news/1841/strategic-agreement-
between-total-and-cma-cgm-on-liquefied-natural-gas-fuel-supply-for
-cma-cgm-new-build-container-ships(HA1Y: 2023.7.31.)

CMA CGM &30]#](2021.7.5.), “2022 annual financial results: Exceptional annual
performance, despite a marked slowdown in business since the fourth quarter”,
https://www.cmacgm-group.com/en/news-media/2022-annual-financial-
results(AAY: 2023.7.31.)

CMA CGM &5|0]®](2023.3.4.), “The Coalition for the Energy of the Future launches
the feasibility study of its first major project and welcomes three new members”,
https://www.cmacgm-group.com/en/news-media/The-Coalition-for-the
-Energy-of-the-Future-launches-the-feasibility-study-of-its-first-major
-project-and-welcomes-three-new-members(28 L: 2023.7.31.)

Digital Transformation, T A2 EFAZH| 0] H2F o] @A F=XIsfjof 5}t hitps://
digitaltransformation.co.kr/%EB%94%94%EC%A7%30%ED%84%B8%ED %8
A%BB%EB%IE%ICHECHSA%ALBED%IFBACKEBAI%I4%ECHID%BANE

190



C%85%98digital-transformation-%EC%A0%S4%EB%OE%B5-%EC%96%B
A%EBAICHBBREA%B2%SC-%BECHBO%IAUECHATHSA%ED%I5%BANEC%9
5%BC/(HA%: 2023.8.11.)

FRB New York, Global Supply Chain Pressure Index, https://www.newyorkfed.org/
research/policy/gscpi#/interactive(AAQ: 2023.5.2.)

HMM E3o]A], https://www.hmm?21.com/company/intermodal.do(FA8 L 2023.
9.5.)

HMM A&7Fs74 9EILA, https://esg.iacgroup.or.kr/bbs/board/842261 (734
2:2023.7.17.)

NYK, https://www.nyk.com/esg/envi/vision/(FAAYL: 2023.7.14.)

NYK &7 F-& &5 o] X (https://www.nyk.com/service/logi/) EHZ A2} g =]-2}

SKOZZE ZH|o]A|, https://news.skecoplant.com/plant-tomorrow/103/(
AR 2023.8.24.)

S Feh=H2023.3.2.), "1™ H|gRZo] &= X187 Alvt, oE A== ob4, hip://
m.monthlymaritimekorea.com/news/articleView.html?idxno=37584(%
Al 2023.7.31.)

HE 1=

&7 = HEF] X Lol TS HEA 194302, 2023.6.9.)

191






2=
1. MIT et

o2
s
A&
S
a2

MAAT 512t
S = Ot Bt
* 15 &: Intelligent °* UN EEXjz BN

container shipping
sustainability
disclosure via
stakeholder sentiment

views on social media | e

(2022)

XXt Zhou et al.

o7 SX: 32 MAER
XE7ISETHE AN E2 | »
ot Mztote HMZFES
HAE BHS IO
ESRSN

L]

171 E: A Study on the
Development Priority
of Smart Shipping
[tems—Focusing on
the Expert Survey
(2022)

2 Soff LXEa)/
A et s
Off CH2t CHLH S|

SEEN

o
HU
NE

ujo rot r2x

2o >

>
mjo H1 rat g o
M gy 2 0

kO ofr 4
Fo o3 M
1.0 0z ofm

o
[m
O
=R
S

oC

—_

NI
E
:Oé
Ao

mjo 1o ofm 1
kO ofr

4o > o >
rol Jp>
I

kO 0x

ro oz

N
il

ol o>
o

N
o
9
4
[Ralyy
i

i
i
E% 0
A
i
M

AS0| K& 7kset

S Ploll S2A

o= Ol =5

FQ g7 L&

F2 HAIS9| K& 7tset i
Lt RS OMEFES Ty
of7| ?loA CHEXMQI A2 O]
Cl0f CIOJEIR E?IH HIOIH
= s

=2 =20

B

[>

[m

HI

ke

1o
B
[

H

HU

UE

228 £0 MAS0| 524
51T Sl XIs 7ks3t 558
9I3t @NIAPIZ BAE Df0|

= A3l HMA|

Sl K& 7kset
S Flet o= o2l o7t
A M2 EE(MERY, 254
2, CIX[Ee}, 22401 4= 0fof
AAE], ADLE 7|& 8 01

2=, e-commerce EHE

193



194

HI

o7 2%
o HAXL Ahn et al.
© 17 2N 517 X2 MAf
=0| X|& 7tset NS
a3l EQotA M2ot=
oA 7HX| 2SS e
O M7t 2T, 48
ZA 2 Soll M=
EE

e A1 H: Carbon
emission reduction
behavior strategies in
the shipping industry
under government
regulation: A tripartite
evolutionary game
analysis(2022)

* B32XF Meng et al.

- o7 SX: Ye, gap)
%, dh27 |0l Hoot=
SR AY REE F50
10, 3Xte| 02 S &=
ME HAHUS S 245t
0, 42285 FEofd
IRte] MEio| Fets
0|Xl= S MA|

e 151 H: How can the
maritime industry
meet Sustainable
Development Goals?
An analysis of
sustainability reports
from the social
entrepreneurship
perspective(2020)

e H3XAL Wang et al.

o Ol =X SIREF A
OflAf CHLH2| 3t S 3
A&7ts=HE gdol|
Llofl gt O]2f Fks A

Al U=EX| It SLHA|

-

ME?l =5

OfaHRIHIRF Ol

> [0 4T
Xy
> %
g O
> 2

foh

0l
=]

BATIN J
2 ol

AlZ201d &4

(R |

>

IAL
=N

<

Nng
Aot gy
1 FO

il

andro

0l0 Al
ofm

q

[}

o O I Hu

Lo

PN

1z
1

AT

O

ret

HI mun £
J7 mjo ox
ﬂ“.c,l' 0_9&
ol MO

Mo

Jm ol rol T B rol o i Ul
> 09 =
ro KU

[>
[m
[ ]
=)
or

FQ @7 g
H2XAIS S5t o4kt 71X H
3E 504 5
IPA 2418 S35t 0141 74| &
A NZY =5

H(Es 2H7|7) 7 ot
OIM SH2910] EbAbEE 24
HE Haf 2

Q0|2 2lofet 2 0l
AR3H= 3%t 2t Q) 0|20
fhst A%

Ng2olN 24 ZnlE Erf
2 7H| ThS T2, A of

PS

ey,
0/8) W2 X2t 5 HA

512 ) s, ONILst 5
CiLfel B0 LS ks X2
e s M2 AE 2

7|9UE HEAT 24
ol 71912 285
ANEENTIILEE
oI5 S0P 4246

oln
LN

m
[}
Otoolo+4 > =

o2

i

E

Ir

I
>
m
I
%
lo
d
Tr

—- 0=

r
I

Huromjo ko |



HI

o7 2

* 171 H: Revenue
management for

container liner

shipping services:
Critical review and

future research

directions(2019)

* ALK} Meng et al.

© QI 28: STofnt 71
0| AtQf 7tol Bl

(.

=y

Ly |

2 S5t 716)0|1 522
Oj2h A& M2k =&

o ==

e A7 F: Maritime and
logistics advanced
producer services

within the

Mediterranean: the

liner shipping
companies’

positioning strategies
in new market areas

(2017)
AL Ghiara &
Caminati

L]

L]

017 2X: fLyo] B

Si0f tHSok=s ALl 2

2 XXM M
=1 H: Study on

L]

=

Economic Regulation

of Collaborative

Strategies among
Container Shipping
Companies Following
Repeal of European

Union Regulation

4056/86(2016)
° AKXt Nair

- 917 23 RRiotsie| 7
H 23S kel Hapof

o 40| Z2|(RM:
Revenue
Management)
23 24

* SH2MA} QIER
E & RM 22

9| ZALRt S|
NS 7Hof iz
HIZLA ZXIM
o A FA}

c MEILAIZE &
of 0f2y 2HEHst
e M =&

Cli
=

L]
ofm
g'y
>

r

R
-

s > 10 o
H
S|

Eogpruﬁ_trerﬁﬂ
oY =rx
oF 0>
= O U o [
= Mo
B moax
20 >=4r
>l

orgo
dor2
=
-—- |0
r
o
OF> Ton
= U

NS BI51E
275/ Sef
&S TAHAE

Jhu

4
Ju

F2 47 Ug
- CHLH9) 212 B0l iS5t
B} MY AfR 22U S
S @8 MHIA 7HSA T} I
242 AH5101 7|20 49|
SE2 Jristots o o)

A& (micro) |2 M2k 2

[ ]
Hl
=
AT

el
J0
N
oy
oin

o on
=
=

CH|/27 /7|8 MYEs
sHoe! 22 iUyl #ist 2
E- A

L ]
2
HO
)
Pl

o
N TR
op o
T
on =
"
oX
=l
=
o 48
AL r2
1x Qb

o =
)
=
e

o 10
N &

ol .
ok}
mx
>

T | )
=
ton
i
40

S
>~
41
A
-
=0

iy
A
1z

[ ]
O g 1\ 20 4140
ofm
ron
=
>
oY
for=}
i
o
Log

ro

> 1o
>

195



196

L]

L]

L]

%Hd

HH: Multi-objective
decision support to
enhance
environmental
sustainability in
maritime shipping: A
review and future
directions(2015)
XL Mansouri et al.
AT =5 oid 2E9 K|
215488 93t oA
M AAH Y Tl giat
the M=t =3 AIAE 7Y
o 2ot HIA|

17 H: Demand chain
management in the
container shipping
service industry(2013)
HFAE Lun et al.

A =5 HHO|H 25
RO MHIA S 2
Aot A0 2&4t
O AYH MIE Qlet
LoIEE

7 E: Impacts of the
board of directors and
ownership structure
on consolidation
strategies in shipping
industry(2012)

AL Yeo

oI 2 G2 7/%) 2
H U3E fI8 71y Kby
TR BHT| 4% ©=
AHO[Q] AttA| EAL

Om St rot rk o jm re

Ho o=

ton

u

o o
N =
Hu e

g

r

Pl
Ho
mjo

E
A

I
.

0

f

AAPE ALY QAL
23 AAR0 Oy
o ZAF
Eniy

0 to 1 mo
H1 FO 22t >
M rS K1 o2t

MEOM 2> Aokl A rx Ho

I >
_U—l—

HT

]

o
>
=

=

41 my
=

e oX ro

X0
0
W)

il

bal
Ho OS
H> X

9l
—

0

rx

H

NE M ok
40 40

a0

1z
mjo
ofm
g'y

[==%
m= %

HolH 25

E

I
0[0 OHm

mjo

—Ho

o

il

==

H

N
i~
2

2z ot o

H> M0

4m
>

on
=

_%l

0
Il

r

M 1Y

o= 0@ > oN Mo I rx

72 17 g

ofi2 CHLH 2| 2HE0[ ZEE0
Mot ONEY =9 'FE
7| HEF 0] SR0HAILL AU
=0, 718 339 g 228

nje7| ?fet iEsk= M

il

T2t AA ZAL
=289 X% 7ts
U 25 oMEY
H27t oA 2t
Q| Hat tHS 215 ©
A JHR O Mot

o olm
0 4o rob

Uy > ox mn

F

o g

R om [>

i
&

C
42 A

[gal

x
>

> op 19

Zrrem
ofm
:Oé
m
4
=

e do
ko0 12 ojn

MO 1o gy
W
1o
for
0l mjo

oX [
0z

oM fjo
oz
i
=2
02
gﬂ

S Ho
0.

fo
ro
H
L]

rx
[is

Ml
J

on

—_—
=
2 2
o8
sl

1o b N py
> o
= A
[> TIr
uo 1g =
M Hr 1
> 1x
[
rir miu
> do

ol
FE -
o 08 ©
Pt
=
>

-~ oh

Hure

O.n\.nl. I:o e 00|' tO H-U
Hr NE

1z 09
0

- L

28 Al det R&D = 3

T S8 24

SOl OIXl= g 24
o2 7|1y dYH 2 ot



4
Ju

MYAT 51
A+ =X A e FQ 7 U8

c ol A SRY MASY - ZRlMiTE &l | - SRSY2 HIZL AR BY
SRS M0 et SRSEQ S, | RCHOotLZE SFAMHIA JHM
IS T3t =M, 70ig | o= 3N IS 0K =
(2020 LE Mol E | 02Xz dut s o

o 4K} M Q| SSE I )"';Vﬂ =

com=x oz s DRERYUES .2y samele tXE OX|
ol 223 Moy e | * EREUMSY EC fﬂléé.:. ot =57
s ZRMALS Mar e &t N H FUHelE | 7|YS2 HXE 7Is0 it
Ads gastn ey RESYAMAEY | AXNEIHE2 22 UAS
& HIA| s FEUAL T2 | o o271 RHE el FEIotnt

SFRAEAL I | ZHY XgetE J(1|

HSs ide=z Xﬂ ofEt, S8AIE, X

SRSy Ede SR *" E)

Q| 7|'§_|-OO| A‘I_Yl-

of OXl= g
Off Coll EE2=A

AloH

f

[ ]

0
n
Hﬂ
ol
S
0%
i

=2

o
>
"
02 L
0%
e ) 10
Lz O A HT

H
=
o
o
N
2 g

© GI7 : RS
519010| £5 4
BIK2019) °
ATt 0|53 oe | Terl|
o7 2R INHSHH Sl
Wal| garg o= x| S
Q Q0I £ 2 QO SLie el |« HAED
7t E§$E1 10074 a2 Y
E x =
2 —|; ;Eo e §E I!_l- 0HA=|§E Ioial)
A1 A51 0]
£ 7|8te= AHP

TOOH

L ]
0z
~

[0
>
gg
OrC do
1z
[ ] [ ]
~
54
rx o
L >
PN
oC o2 -4

L]

%
02

L]
H
2
x
> 2
b
0z
I
N
toh
i
o
et

ook k
A p
0 T,

> 1l

197



= o
e T FQ 917 U8
© QI B HRBBIMYO| < SHATES S5 « SHASH Hia I NTHH O
SEAQ C MEE S K| AF I SN KE2 B(-)9 2
£ Kol 23t g1 S Olxle Q9UE  QIXIE Hf3in SAl K3 &
(2019) HEY, AHRIS  (£)2 BAY
coipAk sl geo | S BME MEH . anixt Y B 7 IEH 0 Of
sHhe == - — —
cop 2N sestntg  So)o =E0hL | stEjmel Skl X5} 7t0] B
B o z=mo0 sogy | 2EETE = oro] 2, Sl S
M2 opy|E 4 9le Al AMEYTMA S K 20 RO 2AY
Helol gers oial= 2 AINS THESE e bigol #2182 st X3
X 1 For = -
Qlg UzEN SEIMARY gss 0ixx ¥

* AlelH 0] sitl X0 0|
A= A= 29 2AY

c OO HI|M SR B - 2HATS S6 4|« FIIM d20] £ wisler
St h3(2018) A AtiE{Tiol of | Mgy

o X} 2 @ Olet S2E EAF o 4z} Mt TS Al

ol slezz -«

-op R ey SAMTETEN L aye woe axt v
Aol pREQIvEE 1 Lo, HEdS a
Zb AR AMASHO| M2 * B/t Az 2l o 2L MM SHRO| 4K} At
=, _HT0o = - - ol ofjl==2 4Kt 4
o uE Y e E SR T Eﬁgl A

14 o sigchgyerop | e e =S
© 2UQ F2Y M

AHTEE Y&
2 Ao Z 4K}
AMRIS{HO| CHSt
SiegAL tS
Ofl Chall M2ZAL

01T O BRUSRI(Y ¢ GRTI HYQIA |« 22 AIFS 7|01 O
of MATE EMT s | EUS EBHZZ | 20[9] B9 7|51S Mol
SZQOI0 B A b EBRIIJ0| A F7|E GHRI2 S A0 ZHA-
BT BH0R(2017) | EH XA 3R RN 2 | 57

o 1R} OJAIE s OlsfEAAt o1y | & S50t HElS OF7 (o 3F

comeE A PN s RE Yoy SHS S0l X 290

5 mezmiziacpin A eusd S

Kl

5t TLR|7F R} ARRFX| S Al 248t 7HEEl0)| thSok=
N M7 SISt AIRE | e 22zt me pE | =U ot SR 1R Y

Hol 22 AlFstEn | ZAR sty A DRE0[OSet sEo2 H
QI=H|, 0|2 HZHOZ 5f  Alsjo (i2at= | o

=228z =578 MRS Y - U 222 =F7IYY S
oo s WA EES QR | THs TS MG =2

198



16

17

18

- o7 25 o jRs0is
5 MEf AL 2 TR B

Hstor 22 EAIX|5 Hay
o] A& (2006)

© IRt YES 9

- 07 25 03| tat 52
OF SREMX|3 Hato)
I M2 TH2iCHY
S5 RIA

- 17 0 5h27|etel A
2T} FN H70 o
Sh |IL
= —

g 22 HA

—_
°

[ ]
o
o
T
SIESE
X
o ¥
m
e
[ ] [ ]

[ ]

n

I

o

>

=

<

om 0+
o

72 0% 52
=AY i
o3

- AU ERHS -
oL BRIIY ST .

9| QIHH 3 X2
3|9, J2j1 557
HHE HEEN U
KIRtA S2f =4
HIXZ0] CHEt
=2
[ |
AT BA
A= &= B2
SATZAICT), of
o WERLAL
2(107), g2 2
S HUOITA
(ITPS) S0t 22
35 iz
IZEMAL QUR(Q
AREHAD QIS
HEME 24
° SlAEN LU 5|
2y 2y

E

[u]

4
Ju

F2 47 U8
Lf a2 - 2571210 R0
0| JHSBILIT HErEl= A
X a2t AU

2ERMAL| CHLYQ| B2 it
[h2 52 0j5 Mej FA}
=) 8 R 25t 58 2 O
2 ot

2EMALS HIPIR| BE 5
2 H 02 93 A OOt FA|
9 k2 227|902 Mol
QI oF ot ot

=29 o2 U™ FA|
S0 SFREFQ 22 Hst
ot MY

fe|Li2t S50t 2RSS HA|
5 XMef o}

Aot S2FX| £ 9|
AR A% T HA

el

IR T 1 st of

CSREEN

9l 2 MARR] FA THS
IS 7

217} RN TS F2t 7t0)
4

&G B 2

SZAZ S5 HI|MA
oI%6240] 2NN DIl
g 24

oti27 | Yol SANEFO| =
APtEE At SMEY 2S
S IR HA|

199



200

AT =
e AL H: Shipping inthe | ©
era of digitalization:
Mapping the future
strategic plans of o

major maritime
commercial actors
(2022)

HAFAXE Yuki Ichimura
o7 S CIX|ste} 2t
2ol o2 MAFS 2 HIH L
MES HESD 85 of
2 hefo] sis et

T—d— o

17t H: Blockchain °
adoption from the
Shipping industry— An
empirical study(2022)
12X} Georage
Kapnissis et al. °
At S MAL SEX

21 71= H&E Aol DIX|

%7 &: Digitalizing °
Maritime Containers
Shipping Companies:
Impacts on Their
Processes(2022)
ALK} Pedro-Luis
Sanchez-Gonzalez

et al.

T S5 Z4H0| MA}

o LA Zet Bt 24

L]

L ]
=
>

S =
Hgstel= 12
A ks {AE
oz Mex
ST
sPlErE 2
20| SEAY 9f
EE O|=ok=A
87fot7| ?lat 2
HEM 43

== To

MARO| HIZL|A
T2 MA 2Eo
ZH=E Jg5ta
g EtZE 45
HIRLA T2
A QHEO| OXH
St ME0]| Cof H
g A2
FELo|IE=
ZNA S 471K

4
ko
re
1
oo

i [0
0 ton
>
rir

for 41 K4 4y
il i gy kO
> Of 03
oo J

B
gol > MU

7212 BIPNSS OO
2 22501 7| X oo
o312 DX 2012 243

'l J—L_|_E T'___—|:|
(&5 7Itx], Atald Het

AE, 25X 715X 01F)
AL 71 RHE 9= At

2% I2HA BF 0|
R} 0| FES A o
S. DX sk 29
A BiapAIZ %Y
CIXIZ310| 81 RHZ
0] XpAl| SIS0} 41 X8
5212 £x{o17] 9o} 012
HSYRE(KP)} E3iE
2 HolEl 7200]| CIX/Zet



HI

o7 2%

* %31 &: Digitalization in
Container Shipping
Services: Critical
Resources for
Competitive
Advantage(2021)
HAEXE: Gokcay Balc |
o7 S A Qo= o
ot | floh MH|A2] 4

Adoption in Shipping
Business Services.
Case study: Libya
(2021)

ALK} Bakeer &
Albaour

Gt =& H[ZALA &
OllM H=S&Q1 CIX|EH3t
O2MHA 50| 5t
g Mg e 24
A & Digital
transformation in the
maritime transport
sector(2021)

172X} Edvard Tijan
et al.

o7 2X: SpyRsE
o YEXI OXE ™
£0| M3 Q0| gl KoY
QI RA}

L ]
riot Ao

fo

y OO - X ©

H1H: Value migration:
digitalization of
shipping as a
mechanism of

o re
-
fuju
o ofm | &
N et

:||I|'_|T‘l_l-.n-|'r|

T ox

CIAIES A2
OMA0|Z 0f7|

TLETCTIE

7| 9o AHP 24
CIX|Z=tof Ciet
At 5
ol Kol #olS
AE0| W g
ot7| ?fali 2{H|0t
9| =2 MALE ot
LI RWDE Cha
O AHEM A

Syeseeo
CIXI= SAI0f f
3591, 43 20l

!

% o] chet 2

4
Ju

MH|& 5S¢, SEYH20
HAHO| S0t SI/IAIECE
|_|.E|.L_r

2JH[0e) 32 MHIA BRg
CIX/Ziatots B 20t} 91
2, D2MA 2 JJ Rl
x2 2RSS Hol3!
AR 2 T &
oI R0l AUSAS

M AMNDO

[ ]
oo
rlo

o >
o Ul
o
fo
o
to IS
Ol

o

1 ox

-
ro oo

-I_EN
rior &
o oY
g
o
By T
w OH
> kO

10

O yare o
o
J

O |0

al
ne
r
re

FO 44

o ol
11kl
1©
=}

I ox K

rio
1o
uln of ol Hu

fO
ro
1>=Tjo &= pob

o =

2
2
10
>

=
El
)
P
i

=

to 0
o

T

N

=2

oh
k1
Pt ofm

I

Mo Mo

ol b
ETROY

O

K=
X

o H

b1
_—‘M
e
3 on
0z |0
oy Hu
0 o
rok
=
4> 12 jo

>

MUl

201



HI

o7 =25

industry dethronement |

(2020)

* 37X} Konstantinos
Poulis et al.

e G4 =& 221 Z4H|0|
A T E FA
Atetg dESH 7|& of
AL 2 E ALY
A AL IHQE HA|

* &7 &: Shipping
digitalization
management:
conceptualization,
typology and
antecedents(2019)

o ALK} Maria Lambrou
etal.

- 917 25: 529 XY
3 7|=1 A0l ot &=
SO D AUYT Yy

A7 &: Maritime
shipping digitalization:
Blockchain-based
technology
applications, future
improvements, and
intention to use(2019)
AR
Chung-ShanYang
O =55 S8A01Y &

i A — ]

5IM0| 22 9l &5 J{M
__|I_ OO X OT
INEEI=EAIN

L]

23072 S
e
KA, M3, 3
S S0l 7ia
A% S 52 of
MOZJIETIY

o] LX|EHaH(d
7|&, el X,

2RO &30
tiet 45 HE #

At 24

rfto] el 2
2 NRISS of
No= H2xAf

SE2H0l Xg, o
3 A, B
o= E 671%] 29!
o2 H2lop| 9|
3 20124 43
ABH 2=

S £4f ggol:

U

o2

o352 0lxl=
o

I =

[

LIE]

7|9 WA, M2=2 Z3[0|
0o S8, HEHQl HIZY
A B3 o4 E

Sie CXIEstel 7|2 23 A
ORI 7|=, OXE &
BN, OXE =LA 71,
D 3l sl)
HR7E &2 R
OXEHet 249 49

JEH AH240|E RY),
Klejel 2| 2ATY
9, o2 tXIEst 25
A(MH)E HA Stot= 0|12
N DES HAE

S CIXIEste S8 Bz
M2 4, BlE 284, 12
U H|ZL|A THEL 7|0iX],
Hio|y Qs &, ZTIH
AL AY BRE, & F2
U M2 HAIEE

ST Y 22|, 2ARel O
X|=5 U HolM, HEs Y
SE T X0| SZHQI
22 o0 SR Y
iES

SHA2E E=XQ 718
OXIEEE MAlot! SEXA|
ol 71Ee = M ek

HIAl

st
o=



HI

10

"

12

13

o7 2%
A7 & Digital
Readiness Analysis
(DIREA) of logistics

Service Provider
(2018)

XX} Josef Decker

et al.

oI 2X: 2R AH|A K
SYAVLOXEE 2hE
Mot MRS 7gE
SIHMOI F=E

ATR: PG

01 ZXf; SAMAL
AR XI5
ELEEREES
=

o17Y: SHYL L R0
CIX/2 F5H 442 Q010
Cifst @Mzl Tjof
3 G17(2021)
TR 3

UTDE: SHALSF0
o Cix/g Mgt &2
ni

0
x
bl
0
Hu
k
=
ol
=/

oI B 2|9 5
= 75 DS TR A

L]

L]

=F MHA NIE
YHSS I
ZHEIMNEH
NOIE, 25, ™
JHGF AL =

HES)

2Jtss
2 HEXA
3l AHPEA

FAb

d2eF EHE
O et H=27tet
HEUHF(CH=}
=)

R =]
71T
of SUZ0l| et
A2 S

4
Ju

FL AT UE
XS Z2MAt 27 O
HHXUA REIS SAOZ2
CIX|E ZF=H|Z ZA
2R R UXNE EHE &

S HB

TEQ0I, YT, HHY
201, 2B 2Ly,

on 1

H91H1327} 217He)
 EECERESES
58

I on
nx 4o

1l

o
0z
|0
Hu
e
o
[t
>
o
[>
40
ol

203



[l
O oy

=
rior

204

o Mol 3zt
- GrpE= o7 e ZQ o7 g
ZYE AHA Q
345} 2 Mgt
ol
© CIT f ARE MOISIR 7| o A BROIA | ¢ SRAMIO| AR ARIET 7|
Hl 227|140 #2 55 EY & X2 3y
Of et 274(2020) ez Aja S5 < HO|EEE, XY 242
1q © GTRE HEE U HIARY BN | PE Y BRS EE 25
o OIT B 4R} MQJET TN EA 2, 01 &Y
o] M7} Satg £ M5t S A =2
1 22410 XAXQ!
UNS Bt AN £5
© G171 of: ZAE0|Lf MIALQ] |« 2512 S5 CIX| | < 20| sfSMeiol XY
Zsi2g s Mg el Ll E=OXE | 3 ARIS AABKEEAC
7(2020) et AR AE | SHEZ ML ZAE|0|LAM
- OITR: 1S, H7Q - sMmozmg AKX
15 @ 72X Zgo]4 MAp P AN £ - ofel se SR/ OAE
ol zgt2z |sRlte | = Aol ZEOH | S¥ HE H =2/ B2 HAl
MHXOl € a0 Ox| SN BAKE | 2 Hat B, ¥, S
S Mgig Moz 7 <R AUSUH | AEY
M2 2 7Y * OiK1 71X| T2t skt A 7t
x| MRS HAR
° — ] == — —
=AY Zlehd el et At
ALY 713 Agol Wit APAF A oIt Ak
o Maoi 515
~ o7 25 o FQ A7 U8
* AT H: Areviewon | 28 %7 c EHEUBE/Ux HEE)
barriers to and MBI IR | YUY oUXIREd XH0| 2Y
solutions for shipping 3%} 74a)e E5t = B2 & o4 ot
1 decarbonization: What  5oIAED QI |« Mo} EHERAS]X{EH Q01 2 X
could be the best Ol ARSI CHBH 8 Q01 il ot
policy approach for - SZHOH R« Mt reragt Ko 291 o4
Shipping =8 £ 9J5t P X2 ot



HI

4
Ju

MYAHT g
At =5 A e FQ G U
decarbonization?
(2022)
* MK} Masodzadeh

et al.

- 017 2K 52 LEtAst
249 Kol 221 MA &
28 EE HA

* &1 H: Shipping o OIX| B ZAHKN |« REAY HET A2 AL
decarbonization in the | At2] IMO MEPC | (ETS)0f| CHEH Q&g 7l
aftermath of MEPC 76| 2|9/ &M 20| 2| fIE2|9f &2 =X
(2021) ,%Iﬁif;ﬁwif « SR RAY BB

: | i) ol = [ =

o ALK} _Hanlaos N. X|-Q}19|-X|'—'?—) o Alay THE_|H 7_f3<;0| =o =xt
Psaraftis = = 7| RX| Y RHEH THSA0| =2

= = = = oo IT—

« oI 28: MO MEPC | * BE7tAE olg
76(20213 6=)0lIA LY
2l 20 Ciet Zt=ket =
F= MSotd 0] 290
N 2EE 2L =
ZH 29| FEAS0
Ot Foks 01 22l
tHE-HY

A H: The ° IMOQ| 2A7tA |« IMO A7 #HIZ OF7 |5 ¢z
desulphurisation of 45 52 248 | RV LS S AT AT AR
shipping: Past, Crefst Mo | 4E
presentand the future  Off LHRt AIHE 2 « 24714 B2 7R EQO2
under a global AT SASY | ot AR YT U ALEA HIR

= 5 C
cap(ZOZQ) . il’xé. EEE 21}&1&* A& s 3R
* 92Xt Zis & Cullinane | AI0H CHet

o _ _
TT - 2uata 2 30| Ot =
T8 AP RRROIMS| THS

oI B SAIA 2R
=2 25 MEHITL0]
o=2 L1 oL

Cfoh Z2El 25iziEg © AT BAelA
“3ot MOl Dl & =Y

M7pA 24 TR0 Chet

S geks Al

2

e 171 & Development | © 1474X| QI 11 | « =X|E HIE H7}
of a multi-objective 2ot HIE-HY & |« xx|e mol(EtA ZHA 71
decision-making HS PAEXE | =)oyt
method to evaluate Egsd e |, 20| AP ATIRIE
correlated IE B wriEe =aEe

205



206

HI

L]

L]

L]

o7 2%
decarbonization .
measures under
uncertainty - The
example of
international
shipping(2019)

HX}E Hu et al.

I 2 H|RT} ErA 2
ENSUN = B TS ]
EHEASE 2ot 7| Y
ord 2u&9 A

A+ H: Techno-
economic analysis of a
decarbonized shipping
sector: Technology
suggestions for a fleet
in 2030 and 2040
(2018)

AL Horvath et al.
AT A V& s
E NN RE H2 &

CEEEEES
oz st &9l

2 Mot olmg SR
TSt 2

[EL R |

&7 ¥: Regulating .
GHG Emissions from
shipping: Local,
global, or polycentric
approach?(2017)
172Xt Daria Gritsenko
A =X OEd 712 A
HEAN 2ot =2 23
2 dEotn U F2
2 7802 AHHUEHA
ZH0IMO| Sz 28
X EEE Hot

[ =]

Var 7 5|
SIAE Hatole
CHOFEQl 913 &
RSl
Conditional Tail
Expectation
(CTE)E AMt8at0
Flgtg ol X
A2 T

=X
To

2HTIA HIE
o ZoidE
HHHA HH 2
A&

27t H3E

o Lhg
- YT BAS S5t XX Y
S ot2H B
- 291 A H}

- 3 229 8120] #7 7A|

* Oj2} M2 050l S22 22
T 2 et ) B A
&3} Mgt

- 28k o= 584 27X
23}

SUIA HE YA 7|
X 0J+2} 317 Chzol= 2
Tt HHES SRR HBEA
59 2
CHS4 713 7iHHA0) Bt
25 AE 27}
3 U2 2RiaH= o 0]
228, 271 2 X ©9) 2
2t9] ot Mot



HI

o7 2%
e A5 H: Managing
Greenhouse Gas
Emissions from
Warehousing and
Transshipment with
Environmental
Performance
Indicators(2016)
172At: David Riidiger
etal.
AT FH: 2HItA
2 flst =2 1 &
HiE2 = ot= 4t 2t
Mt X|H(EP) &
17 H: Dry bulk .
shipping flows to
2050: Delphi
perceptions of early
career specialists
(2014)
AL John
Dinwoodie et al.
AT =& HAHEEO|
T Him=z U2 MBI A
sk2 Y49l 20507t
RO F=M(AXRY, T i
EF )00t s d
ool 71HE Atgoll &2
7IEE2RE S3ol0] HA|

1 H: Achieving .
deep reductions in US | »
transport greenhouse
gas emissions:

Scenario analysis and
policy implications
(2009)

e AFXE McCollum &
Yang

- o7 BN O[3 2 2

T2 oxmrd O MO

L]

L]

L]

35
0=
ox 2
g
ol

okt

ro!

@
HL rQ
1=

ro

ﬁmlo_\;
FA o |
~ o
e >
1 >

-

=

I o2 Ho

QxtEAf
2 A XHO| £
7 o/0|4
siol)

~
mjn
10

]

> 11 Olm
_EHJ

S 1o Ho
0QrErE =

N ek

IE 0l

1o ok
ool X OO i

™
o for
1o

iy

e
0
rolrn

B[ SRl = Nl )

™ = Ho

=
£

A
H

Lo
iy H

TN

22 FYols
LEVERS(Long-
term Evaluation
of Vehicle
Emission
Reduction
Strategy) 222
Sot 3lHEN

= 9 [Ho

4
Ju

+
o
sl
1o

Mo
rc
mx
rm

T Tl

N =) g 0D lor oD fol
1]
I
0x
T
gﬂ
I
=
=]

o
re
U
=2
n
x0)
oM
~
p L=
~

ooy ok rxrY oY
nJ
m
m
P>
ton
=
Ry

Q'y
OH
~~
oz
0 H
~~
%
o
oln
Ho
~op
Elis
=)

rA
>
[>
om

g HU
3
i

o ro

S/
HATH 5
JHE/e 5
o Kol 2ATIA Bl
AR 3o

Ho
on
ol MO
™ ol
AT
=]

Hl
=

09 ME 0% WE 0
Ok
0

Ho
ol OF
oy AT
<

s

0

207



= —_
TE o7 =% o1 FQ o7 Ug
OF &2f SAM7IA HiEY
UA RS 53
e 87 H: International | © 32t SR | © Sl 2E0 UM MEF HY
Maritime Transport OlM S5t A | 717k HIEO| 7|20 0jXl=
and Climate Polic =78 YL | I Y|t T
(2000) 2e-mail Yfax | = ZNH S HE
* K&t Michaelowa & 21! O[St BEZAL o M8t LR ES SIS S5t
10 Kraus =A O[AMBIELA HHE 25 Y
e e e E R s A R R
ol et 55 ZAt g 8t B ARKIS K. st RiskA Mt g S5t
7 Zlsix Mool o 20I Bl IE 1 ojMsiers viE ZE HAY
St RRHHIOL HIA| KIS ALt 2l | of gA|
S Al
© QI O 2B MUl 4R - 25017 U EEESIES BRI
8t 7|8E A7H(2022) o MAF A AeEAr H0] E2 BARHE(Levy)
« Gix}: 0|5% 9| s so s a0 SR SH2ARI0] O]
= = _ OHT'__ El_—l—g—l' (hlumy L o5t Matd X‘”A|
<O X ANGHAZ|T | JCpA MEFAp | S SS= OS5
x = © TH SMTIATRA T3S ¢
1 2ANAAS SR . oh2M 2 2 'roa]jar_xr W;Er;
| 545t Ol oI5k HA =~ o SA7| ™2t OfE-
NEHRBEES  MOMEPCHE  ylois xu o 2e wor
TMPHMESS g o wot, el e
8T X2 S| ol (hg ZRHP i ot S
ESEREES
COIT I ASEMY - 2307 © Q2|Li2t s2te] gk A
(AHP)Z 0123 212t < moyt om0y % HSY EY
U BEUMO S yoz MBXAP |« AHP 2MS S5t RIS My}
£4(2022) S MAIBIL, HE | MM SQEE B0 oY
1o * ST HES UK BAMAHPE | 2 Y HHol 5243 Hust
c ol 2X: Q|0 x| EEOI0 HHGH | 7| ffehYAE M2 KA
s aep mgmaol o SR OIS
ol0] AZEMH(AHP)2  SEFTHA)Y
2250 Yo zers  B2=S Wt
7}
cHTL I LAE FZLLA| ¢ 2HAT c 22 SR ZHEEEATL A
CHoil 2|Lf2t o2 e |« Z28(Clakrsons), 3ol= IE'”(2|E‘|O'” St AL
13 HiSHeK2021) ER2|(Drewery) EE Ut T2LHOR
© ITAL otez Saedse s UHFLY=TBULAS
-open amiigwy SHEADIRZ | SEHSE AN

Sh= CIOJE{O) T |« 7|40 CHet Atel ™ AY 2k

208



4
Ju

Bk 2151 7|
S E IV % B 20| Q5T 9l
RAE F2UF A 3 o sHRAteiol FIgHzst A
2 {1 4% yoto= S 9J3t HAot
CIRIgS), SEas) S 2
AIRIO1 447 T2} ot
HIA

IR B £ HRBRM © 2EAT - 53 52 71| Ale
BATE 1B US - mam wse 4 - 2N DEY 78 58
S HEET el 28E . e wEs UG S

TE ORI 2 e/ g ol
14 = A7AE Meng Di Qin oIS JAgsio L |, RIBIA BHE ASH =O ZO|
- == H S ASH n_9‘-_o =20 To T THhHoLrL =2
L4 O:‘?- EI‘I' xj_:ll 6H_?_%‘IT ?59—|'_TL|T'__—|E TOo %1@:%“ Igjl' 7E;1J—,_|_
A1%19] aH2 7121 50| &
sH g2 +5H o
= 5012 24 HA
* 7 9 IMO HHE7IA 7 IMO, DNV GL S | IMO BiETHA| 2301 i3t =
R 230 Ciejst =L o aliel M, 9EE | Ul oS 5§
MY UiS T2H2019)  EH, 0= E5 | « MO &R 2o
° Xt 0|15%F, R8H (EPA)S = 7] | xf.cid 2
_ ot SH|0| K[| A -
sosx vouERH S EIONT - 20 mke g ue wste
Zsjo st A s T TETE L del (S as(Re a0 of
A thg e 4@t * E=EFEEL o | yx masior 4 MO &
=he, JUL 71 atsiz 2R 25t YR B2
1o AMAH SO H 1 4 g8, Bzt HB B

=7 SEUYS | % eys) gl e 2OFRIZ B
= 7|%I-I ZEQ} oy )
X|— = XIOH

o o

2Y MALS]

S Ef IS 9

;}o:| Sl M=S
3o} 2502 o
SR 23
* 917 3 IMO EHAHIEH « 23T Sl @AIRIRt 8K A
HeHME 20| =L ol o MAF QIEYR SS ¢ IMO AE7 I 2R £ BR
o UBLRUOR=AM ssiessEz | gm oy bl
H S&(2017) DB #HE « ETS AJ8H0| 4 7
. Siax 4 |0l 2 2 32|
AT B CALZIQ BANE o AR %gtzﬁ(onfm
TSN I FR MR AHBY Y I M 2FHIS

209



210

HI

o7 2
KAl SKEH2, T,
BLNS 0= A
7/Qio| Mot B9 BEIS
BIEIOR QI7F b HiS
U3 2E5tn, oY Bt
HEH 712 AlLi2I9S
H25I%S 1f 2t 71240)
256 2 HigS =3
o7 o2

E NSO

Bl
st o
—_— L

SRt AR
oI 25: SARA} of
SHAS T ZHARC| &
2] =0 0|xl= a0
CfS10f Afej 2412 73
sl MEXAE Sof

SEAT O] 3t TS 3

S} B} Q4 &

0l0 0

1z

ror
dlot

35
e
-4

0L
i3

oo oY
— T
(0]:0) :ll-H
AL 42

>
&5

I

Ch of7d 42

=0 = A5
HZZAME =

[ ]
oA =

T rior

ko
re
1
ofo

=M

o

ol

B £ Y =9
3

TR0 T AIAR SR
2 O1A A} ZANEY O
SATH Z1Y U oY B
THHIO| LIS Chaf 0fLt %
Xlotn Q=X| RXAN
Q2|Li2} HRAAE DJ2f &
ZHIOl Chet ChS 45t A

A HIE RE HY

T o
S

0



-
o+

2. EMO| AL HEX]|

7t BEXI(1XE ZAL)

g H5sl A

t

b1 3]

B

koto| ol

tf Hgz=ds 2t

(o]

b ZAks o 2dtedel oleiestol o

A

oIEolo, 1

2 7

80
0

JJ

s
=2

MECZY 0|85,

M3z 2 SHH Atg &
| 42 SE2 Lt

SHY,

th yjol 2Lt 7

[ ol s

24119)

f

ol
NOZEE FAl AlZts A0

5o
20|12 b

by

RE|
o=

20234 09€

f (051-797-4623, 010-5540-2747)
b (051-797-4619, 010-5518-7408)

fi A

EN LS

SfAF 2ok At

us

4
al]| oF|
3| g

|

=

w9 |

g Y|

B

H

F | D

3 ﬂ L

wr N

@ | 2R
N, ~

up qr o

S|4

= | |

211



AWIIE 1 for Q1

# M slaSsTo 2st SetE9l 2|4l XtZ(Seaborne Trade Monitor Vol 10, No. 9)
v 20234 M aESSE HYXE= o 1239 &, MAU| 2.2% Zo1e MY
v 20239 MIAH 282 SSYS o 549 E(+2.6%), RFRE o 319 E(+2.7%) MY
=

v’ 20234 MIA ZEIOIY

SY2 2 29 TEU(0.0%)0l 28 Y

bhylgnnes BYor 15w Global Seaborne Trade Seaborne Trade Growth

Giher Dry
Chemicals

Year-on-yeargrowth (RHS)
bn. tonnes %y-o-y — tonnes

e tonne-miles

2 A%
. R A8 2228835 FLegoasewsys
T - s g Bes 2o gy Fiogoa s o0 .
EBR2EBRRREERREE SHHEARSIRTHJ §8 8 g8
g

Seaborne Qil Trade Seaborne Dry Bulk Trade Seaborne Container Trade

# N ofefSSTl 2§ 2

R N NN

212

bn. fonnes % growth
g i6% o Jbn.tonnes Fogrowth o, mTEY % growth | o
= 5 12% 10%
&% 10% 200
4%
4 8% 5%
2% 150
&%
0% 3 0%
2% ® 00
x 2 2% 5%
0%
6% . 5 -10%,
8% 2%
10% 0 -4% o + B =3 15%
T EEEEE R I S8 oot oeg Y ¥ ® o T o w e N F
2 88cz3s5s5358 8¢ e e B o R R RS & g8 885333553588 8
gE&828zz2834%8¢%8%5 R EEREEREEE g8§82=axa&8 &8 8§

g2t£9| 2|4l XIZ2(Seaborne Trade Monitor Vol 10, No. 9)(H %)

ZhH HA 288 AHT BIH2(CAGR)2 +0.6%(+1.9%/+2.3%)
At 5‘5?_*[17-221(10'.-_‘1&[12 22/15H2ko7-220) MIAH &2 25 CAGR +0.5%(+2.0%/+2.9%)
Rt 51 2h017-2022(104 2L/ 1520 MIHl RFas, wsm S5 CAGR -0.7%(+0.4%/+0.5%)
Rt 59 2h2017-2002(108 2H/15H2E) A Jt2ung, 1) 25 CAGR +5.9%(+5.4%/+5.3%)
Rl 58 2k0017-2022(10E82/15KE2H) MIA| A Ol sgmzm S5 CAGR +1.5%(+2.8%/+3.4%)
Rt 58 2ba017-20220(10E 2152 Al 2EI0IU e 51m 258 CAGR +1.6%(+3.0%/+3.0%)
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Million Tonnes
Year < Total y-o-y Minor | TotalDry | y-o-y . Other y-o-y
fron Ore  Coal Graiin® Major Bulk| growth Bulk Bulk growth (Consiiners Dry Total Dry growth
1999 F? 48 223 1,080 -0.2% 1.066 246 2.4% 546 800 3492 6.4%
2000 447 509 230 1,186 9.6% 1118 2304 7.4% 605 828 3737 7.0%
2001 449 546 234 1229 3.6% 1137 2366 2.7% 627 830 3822 2.3%
2002 478 557 232 1267 3.0% 1194 2461 4.0% 674 870 4,005 4.8%
2003 514 599 234 1348 6.4% 1,259 2,607 5.95% 780 807 4193 47%
2004 89 641 26 1456 8.1% 1.374 2830 B.6% 886 762 4478 6.8%
2005 656 671 248 1575 8.2% 1,455 3029 7.0% 975 741 4745 6.0%
2006 709 712 256 1,677 6.5% 1515 3192 5.4% 1,060 723 4,975 49%
2007 778 762 277 1817 8.4% 1,653 3470 8.7% 1.185 640 5295 6.4%
2008 B42 791 284 1917 5.9% 1.620 3537 1.9% 1234 &5 5466 3.2%
2009 17 B07 29 2022 5.5% 1,405 3427 3.1% 1,096 678 5,201 -4.8%
2010 990 927 319 2237 10.6% 1.605 3842 12.1% 12% 729 5810 11.7%
2011 1053 1,000 318 231 6.0% 1.724 4095 6.6% 1330 714 6,138 5.6%
2012 1an 1113 347 25N 8.4% 1775 4346 6.1% 1.374 7563 6,473 5.5%
2013 1189 1.185 363 2737 6.5% 1.842 4579 5.4% 1.454 779 6,812 5.2%
2014 1342 1220 409 27 8.5% 1.872 4843 5.8% 1519 80%? 77 5.3%
2015 138 1137 430 2925 -1.5% 1,935 4860 0.4% 1.551 830 7241 1.0%
2016 1419 1142 450 3o0n 2.9% 1.927 4938 1.6% 1.623 B854 7416 2.4%
2017 1477 1213 475 3164 S.1% 2,010 5175 4.8% 1712 888 7775 4.8%
2018 1478 1275 474 3277 2.0% 2,087 5314 2.7% 1.786 214 8013 3.1%
2019 1455 1.300 481 3235 0.3% 2,100 5335 0.4% 1827 927 8,089 0.9%
2020 1508 1,181 524 3210 -0.8% 2,066 5276 1% 1809 903 7.989 -1.2%
2021 1525 1226 &30 3281 2.2% 2172 5453 3.4% 1923 240 8316 4.1%
2022 1475 1,229 516 3219 -1.9% 2,078 5297 -2.9% 1880 235 8,082 -2.8%
2023 (f) 1508 1287 &30 3326 3.3% 2,109 5435 2.6% 1845 947 8277 1.8%
2024 () 1512 1,289 540 3342 0.5% 2,169 5511 1.4% 19213 964 8,389 2.0%
Compound Average Growth Rates (% p.a.)
2017-22 0.0% 0.3% 1.7% 0.3% 0.7% 0.5% 1.6% 1.0% 0.8%
2012-22 2.9% 1.0% 41% 23% 1.6% 20% 0% 2.2% 2.2%
2007-22 4.4% 3.2% 4.2% 3.9% 1.5% 29% 30% 2.6% 2.9%
v Million Tonnes
ear Crude Qil .| y-o-y Total y-oy . y-o-y y-o-y
Qil Products Total OF rowth LRGA ING: Gas~ growth Chemicats growth JOTAL growth
1999 1.706 580 2,287 0.4% 43 23 145 8.4% 164 8.1% 6,089 4.2%
2000 1.745 586 2331 1.9% 45 103 158 8.4% 167 2.8% 6,394 5.0%
2001 1774 601 2375 1.9% 42 107 161 1.8% 172 1.8% 6,530 2.1%
2002 1728 600 2329 -1.9% 44 na 170 5.7% 181 5.6% 6,685 2.4%
2003 1819 627 2446 5.0% 47 125 186 9.6% 186 2.3% 7.010 49%
2004 1964 668 2,633 7.6% 81 132 197 5.7% 192 3.2% 7499 7.0%
2005 1995 725 2721 3.3% a2 142 209 6.3% 200 4.3% 7.874 5.0%
2006 1998 782 2750 1.1% a2 160 228 9.0% 2n 5.8% 8165 37%
2007 2018 799 2816 2.4% 85 7 244 71% 223 5.5% 8,579 S.1%
2008 2024 837 2861 1.6% 55 173 243 0.4% 2% 2.7% 8799 | 2.6%
2009 1858 B66 2764 -3.4% 54 183 252 35% 23 1.7% 8450 -4.0%
2010 1217 204 2821 2.0% 85 222 293 16.4% 282 8.3% 9176 8.6%
2011 1955 937 2892 2.5% ] 247 323 10.3% 264 4.6% 9.617 4.8%
2012 1961 45 2,906 0.5% a1 240 316 -2.0% 279 5.6% 9.974 37%
2013 1900 997 2897 -0.3% 64 24 321 1.3% 293 S.1% 10323 | 3.5%
2014 1851 977 2828 -2.4% 72 246 332 37% 298 1.8% 10,630 3.0%
2015 1920 1,042 2,962 4.7% 80 250 344 3.6% 314 5.4% 10,861 2.2%
2016 1979 1.078 3077 3.9% =4 268 372 7.9% 321 2.1% 11,185 | 3.0%
2017 2027 1.108 3,134 1.9% 1 23 400 7.6% 342 6.7% 11,651 4.2%
2018 2049 1119 3,168 1.1% 100 318 434 8.6% 343 6.0% 11,979 2.8%
2019 2004 1.081 3085 -2.6% 106 356 479 10.4% 374 3.2% 12028 | 0.4%
2020 1852 967 2818 -8.6% 105 360 481 0.4% 370 -1.2% 11,658 | 3.1%
2021 1837 1016 2853 1.2% 112 380 509 5.8% 3 2.4% 12057 | 3.4%
2022 1962 1,083 3022 5.9% 120 F? 533 4.8% 36 -2.7% 12006 | 0.4%
2023 (f) 2012 1.0°3 3,105 2.7% 127 415 557 45% 377 2.3% 12,266 2.2%
2024 () 2095 1135 3230 4.0% 130 433 579 39% 382 3.2% 12,887 | 2.6%
Compound Average Growth Rates (% p.a.)
2017-22 0.6% -1.0% -0.7% S5.7% 6.3% 59% 1.5% 0.6%
2012-22 0.0% 1.1% 0.4% 7.0% 5.2% 5.4% 2.6% 1.9%
2007-22 0.2% 1.9% 0.5% 5.3% 5.8% 5.3% 34% 2.3%
— 2 —
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Word Fleet Growth

750 ST

Fleet Ownership By Region

18 PMOT J0%  China PR, 1 o0 | mEwRe Asia/Pactic
14 Fleet GT Growth Grascn | ao | mAmencos
(y-o-y. RHS]
14 8% N :22
12 " 500
o 5% South Korea ot
United States 5
08 4% Nomway 350
0.6 200
04 2% Gemany 250
| ] =
00 0% oy [ Gen.Cargo 100
8858 - 2L e gg eiwen Jpectned P
5 5 00 b oL bLbbL oL OO Shen L o
2222222222 MO 0 m 0 1 WD 0 0 SevexmV Die W1 A 22 22 W AEB
v Cellular Other Gas Other Non-Cargo Total
53;: Tankers Bulkers® Containers Dry Cargo Carriers | Specialised Vessels Fleet
No. 000GT| No. ,000GT| No. ,000GT| No. ,000GT| No. ,000GT| No. ,000GT| No. ,000GT| No. 000 GT
<1994|2,500 4,725 175 3386 179 2255 |B.669 14.585| 226 2665 (1,805 3,697 (16418 29,132 (30,372 60,445
1994 | 155 392 58 1.422 42 420 425 822 20 955 101 619 529 B&2 1,330 5518
1995 | 124 407 122 2991 62 737 432 876 34 592 &5 51 569 1.855 | 1,408 7.96%9
1996 | 111 1.216 122 2,930 103 1,762 405 1025 | 50 1,006 | 102 570 568 1,792 | 1461 10,301
1997 | 88 1.677 168 4,081 139 2245 3B5 1,001 33 787 105 967 669 2,101 | 1,537 12,860
1998 | 101 1,968 129 3,293 143 2582 288 1432 | 41 556 127 1,644 | 642 223 | 1471 13754
1999 | 120 3,750 151 4,183 100 2446 236 1,248 | 34 802 143 2362 | 680  3.4él 1464 18,251
2000 | 145 6,982 138 4253 117 3855 29 1657 | 47 1,788 | 141 2395 | 584 2975 | 1471 23,905
2001 | 148 5334 273 2111 145 5209 255 997 a3 533 Bs 697 618 3918 | 1.558 25799
2002 | 205 10257 199 6,603 173 5971 2B 1.034 3l 1111 12 1,077 748 3935 | 1,754 300N
2003 | 323 14,592 165 6315 162 5509 26 1.356 45 1,260 [ 150 1,693 | 690 2957 | 1,831 34,382
2004 | 357 14,650 | 262 10455 | 170 6473 477 1,570 | 41 2212 | 158 2288 | 770 2908 | 2235 40,55
2005 | 371 15576 | 334 12682 | 272 10,008 | 562 1697 | 33 1,993 | 197 3,049 | B75 2802 | 2,644 47,808
2006 | 445 13,146 | 344 13851 | 372 14443 | 548 2132 | 70 3463 | 249 3518 | 1,034 2410 | 3,062 52964
2007 | 463 16273 | 363 13881 | 413 14624 | 603 2163 | 95 4159 | 288 4286 |1.094 3221 | 3319 58,607
2008 | 480 18,180 | 457 14,756 | 437 16,053 | 746 2604 | 137 7B29 | 406 6,429 |1,342 4,245 | 4,005 70,09
2009 | 544 24,143 758 25,701 282 11,599 740 2944 | 102 5890 | 379 5735 |1.618 3,988 | 4423 79.99%
2010 | 495 21,806 1,089 45173 | 274 14865 | &6 3.641 a9 3681 | 307 5090 |1,586 4,705 | 4,506 98,961
2011 | 492 21,568 | 1,279 55463 | 209 13485 | 655 3806 | 73 1,723 | 246 4572 |1.611 4072 | 4,565 104,689
2012 | 507 17527 | 1,258 55517 | 225 13,801 820 3263 | 48 539 169 2815 [1,761 4037 | 4488 97,502
2013 | 432 11,882 | BI3 35217 | 215 14,76 439 2480 | 65 2498 | 115 1,703 |1,593 3425 | 3.672 71,966
2014 | 314 2,043 613 26,707 | 211 16,432 | 340 1,747 | 86 4330 | 131 1,955 [1.607 4631 | 3302 64,843
2015 | 295  9.80& 661 27429 | 216 17303 | 311 1,749 | 115 5336 | 147 2692 1,307 4,060 | 3,052 68,374
2016 | 343 17043 | 568 25809 | 141 9.545 293 1381 | 126 6457 | 167 2840 | 1,043 4,008 | 2,681 67,084
20017 | 377 19890 | 464 21,264 | 156 12,088 | 273 1.344 | 107 5207 | 162 2916 | 924 3630 | 2463 66,339
2018 | 340 14621 305 15567 | 188 13,641 26 1,001 96 7302 | 187 2521 921 4,237 | 2,263 58,887
2019 | 359 20,083 | 451 22942 | 167 11,008 | 224 1478 | B6 6190 | 151 1,446 | 990 3,567 | 2498 66,715
2020 | 252 12211 499 26854 | 141 8677 | 232 1035 | 92 5282 | 147 1,730 | 727 2582 | 2,090 58,373
2021 | 300 13,606 | 449 21,287 | 164 10914 | 274 1.641 | 123 B170 | 137 1,740 | 940 3,838 | 2387 61216
2022 | 273 14,732 | 449 17631 194 10,209 | 283 2245 | 95 4843 | 143 1,603 | B38 4682 | 2275 55,945
2023 | 124 5763 289 12226 | 179 11,500 129 623 71 3493 | 48 642 437 2601 1,277 37,248
TOTAL|11,983 362,871 |13,405 548,980 | 5991 284,820 (20,537 66,584 |2,344 103,352 (6,871 75802 (45,733 128,958 (106,884 1,571,369
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(Maritime Forecast to 2050, 2021)

&5t DNV %21 X} 2 (Maritime Forecast to 2050, 244
l
=]

4
Ju

HE)

SolA CHAE2 M0l RIS 8IS0l A Zotstn 2
AHRLBO| RAIBHE HIBCDE JHEH Botetn A
0.5%(2021) — 5.5%(2022) — 6.5%(2023)
11,3495 (2022) — 2,002%(2023)
11.8%(2021) — 33.2%(2022) — 51.3(2023)
1,046%(2022) — 1,376%(2023)

Uptake of altermative fuelsfor the world fleetas of June 2021 including shipsin operationand on order >

Alternative fuel uptake {percentage of ships)

Ships in operation

Ships on order

Ammenia  0.02%
Hydrogen  0.08%
88.18%
co:fj?i:fnal conventional Methanal  0.30%
fuel - Methanal 0.01% fuel LPG 1.51%
World flest LNG 0.19% Ol book LNG 610%
Battery  0.30% Battery 385%
Total 0.50% L Tatal 11.84%
Key: Liquefied natural gas (LN G); liquefied petroleum gas (LPG)
a) Sources: |HSMarkit (ihsmarkit.com) and DNV's Alterative Fuels Insights for the shipping industry - AF| platfarm (afidnv.carm)
(Maritime Forecast to 2050, 2022)
NUMBER OF SHIPS
Ships in operation 11 Methanol Ships on order 3 Hydrogen
— 19 LPG —|_ 35 Methanol
396 Battery/Hybrid 78.9% 57 LPG
mnventlonal conventional o .
tuel el 417 Battery/Hybrid
World fleet — 923 LNG Order book — 534 NG
1349 Total 1046 Total
IN % OF GROSS TONNAGE
Ships in operation [ 0.02% Methanol Ships on order [ 0.02% Battery/Hybrid
0 06% LPG = 1 A5% Methanol
94.5% 0 06% Battery/Hybrid 66.8% 1.52% LPG
convontlonal conventional
—539% LNG fuel —30.2% LNG
World fleet Order book
Total 33.2% Total
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(Maritime Forecast to 2050, 2023)

Alternative fuel uptake in the world fleet in number of ships (upper) and gross tonnage (lower), as of July 2023

NUMBER OF SHIPS

Ships in operation

98.2%
conventional
fuel
World fleet

GROSS TONNAGE

Ships in operation

93.5%
conventional
fuel
World fleet
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—— 5 Hydrogen
=== 27 Methanol
—— 91 LPG
———800 Battery/Hybrid

— 1079 LNG
2002 Total

— 0.05% Methanol
= 0.25% LPG

—L 0.26% Battery/Hybrid
- 5.96% LNG

6.52% Total

Ships on order

5 Hydrogen
9 LPG

—

73.8% ~— 151 Methanol
mnvaztlional I L 295 Battery/Hybrid
Order book | 629 ING

1376 Total

Ships on order 0.80% Battery/Hybrid

2.24% LPG
18.7% L 8,01% Methanol
conventional
fuel 40.3% LNG
Order book
51.3% Total



Q2. Q2= MIA dszo Fzi MYl ds 22
2023-20302 2050 2023205021 M 2SS
Jt£, A0, HEO|UEZ MAlSH

4
Ju

Bz

Z=gsaLICh (BY X=22)E2 5104 20304
A7 BIIE(CAGR) GIEXE 2AHEIE, 77,
FAD Ol ZICHSHAl AYall FAID| o2t

s

Q2-1. M MA M52 A"F SII2(CACR) Zal HISA (a4 1x20A )
ol = 712t CAGR 0|54 Ol 5 A AAlO CHst A
2023~2030 %
2023~2050 %

Q2-2. A MA d=SZolM AR H

HIE(%) el

YHLNG, LPG, tiEi2l/slol=els, tIEts, 22U o, £4)0] AAIGH=

0l 5A|

o= 712!

15 (%) Ol S A MAlO chsr &2

20304 J|&E

%

20504 J|&E

%

Q2-3. 20300l

A

A A= HY0] 0 AEAISHS HIS(%)

Et=

Et=, 22U o},
T GISAIEA AL 100%7}t HES 22)

A A H=2MEHNG, LPG, BiEi2l/stol=e|s, o FR)0IA 24242l

o e g

livs) EER) e
MEHA LNG
LPG
[EEENEEE
NEEE!
SEA IEEEE)
ENDEE)
/\/\
AN 24 d)
e} STEf « JJE 950l A= 2 5E Ji9 T UEE A GEUCE
el 100%
Q2-4. 205090 X AMA tAHAZHEHNG, LPG, HiE{2l/5l0122|S, HIEtS, d2L|ol, £2)0A 22k

A= 40|

o=,

0| AtXIoh= HIE(%) Zell Ol SAIEHA &t 100%7t EEs 2)

CH Al o 2 49k

(0= 5%)

U1 S (%)

>

t

1€

b

LPG

Ui E{2|/ol0| S| =

NEEE]

IEEER)

2ozl

N

A 2(2d)

J1EL

J1EL * J|E} £18t0] QU= P HE J/8 X H|EE AAl vIE .

2

100%

219



A9riz 4 for Q3

® Okl EE ol A2uiviol WMol GSSHI 918t US WIS 2IAH M AU,
0S ool tet 4B S25l ARG £ O3 2ol Yo FAJI BrRIUCL
oS wor 2 Usg

MUIAl Bl E5l= 2AJEA(Sol OlbtetEta)E S010] ek Chdet Yoks0] 2

24~ -
SO o, aw auaneAPG, S, dRU0l, £2 5) 2%, UABROIS
s O1R, RO ) WY 23U 7%, Meld MU/ 2 24 S0| Tetd

ol CIAlE Met e T _
0 Slul, LIAIE Mg S0 o4, e 25 75, o2 uwa =g %xr, CIAE
° IS 2t8sl Aetd PaAUA Y So| Talg
o moeoye | ST S9Y AED SR REHR vsll et 5] USE sist UIS Wet ofel
fowjm 0] BRoto], 2l&0ld/LI0j40l HSe M U a2 @Y 0% FEo| 224
.
< ZSY M@ Hek S I8 Scoped SRl hSet @&M nf So| vatE
dle 2ol USaln A5IISs M =2 oS 96t SADL =R, A
deeel ol Ug |ead My wxEs Sob Aletd MU 2L ME C2tet @ 423 Set el A
1 REMUl~ HY Sol zatg
T e 710 Atelx MOl 4aldl A UM A BHOA 060, ESG 2Y
< < A 48, ESG HulHA 4, ESG WA W2t So| Zalg

* 87 5 S Lol 24129 FHE S0/ Bt 20Pf FIIFLE Qo
Jlet BESIAIE 2E ILa FAI BIErC)
(O E S0f AE281Y ST S, ZELH9 HE bloje]= HE S

220



4
Ju

Q3. 0|2 sf2&Pe st Sty 918 S Yeksol et A2LIC

Q3-1. 24JI4(GHC) 7AH U8, UXE de U8, =2 33Y(GV0) ME EH% H—‘E—-S— atet of
8, ESC 3% U8 S Ciyst U8 Yeksoll thated 222 R™, Aad, 84S 58 Hx
JIECZ RAE MAIGH FAIJ] oHUCh (M€ S0l 5249 d=2, 1 ﬁci SR6HAl L 2

g ZQ0ICh 3 Z20tCt 4. O ER06ICL 5. 1 &FR36ICL)

el
=
S
O
=
z

s Yot 5240~5) N=4(1~5) AeItsd(0~5) f

22II4(GHG) M tS 0
CIAE Het S 0
=229 SgUGV0) MH U8 0
ol ¢ otz th3 0
ESGC 29 US 0

J1EL 1 1

JIEt 2 2

Q4. M2 2Ol Bt 21 90| AN P2 KRS JIEH FA| HIRUCL dE S0f 5
= 2ash My Zool Bet 42 SH BHAE F} 00 ACAL, DX Sael
0S Weotel B0l PHHE 2 M2 IS MM FHE F&ULL

20 SHFMM ZAELICH

- 10 -

221



W SH2LIO| D2fHEt o= St HE7h BEXI2X ZAD

Ao OiHH2t MIZ0 e BEI =2
X AH

=)

T, 2 295D YSUDL 2 ZAE 87 U 3 dieslo) o HalE oEshl 9
Sl0f HEIISS UACR A SRSHE WIl| ZAR MASASUCL ZAE 5 3
|2 Lteol AaE olFoI0], 17 ZAE st ofel walel Mel dSASol oot
Hes ASS2 TAHE 0 O, 27 ZAS 1% ZAZDS Sof HelE 2E JiK)
D A} NI AfE 2L M2 AW WO, 3 FAS 24 ZAE Sl
4YE W82 MA Holske M2 U A UorsH Ut A5 SAMAHP)0| Wik
of ZADF AHE oELT

SHsl W8S TEAY, M33Z0| AN SHH AR AR 0|20, B
O BIZol PR Asiel 42 Sue elue sl o B3 S
o AlRR BRY 200/QU] BIWATRIE Al AIZS WA A20 SYl FAIR

W 2 ZARL 2ABE SoME2 ot AKX E 0/&d FAIT| HiehCh

2 #ILE| OISE BB (051-797-4623, 010-5540-2747)
ZADI2 kM) BRUSTAER) S AT (081-797-4619, 010-5518-7408)

1. 015/ 2k (0]5) (A=X)
2. £57| /59 (&%) =9
3. 2% JIZt@EHg=0h (#) o pu

222



4
Ju

=

Q1. Q12 MA sHSSE Zel diSX o tiet 22 2=t okfole 1X 42HUE B
8510 2030 022-2030 2 2050 202220502 Ml HASESY ISAE HA/ASNS/F7/I12/
Alo|2/AHe0lL{E =2 MAISta JA&LICE 20302 20504 OISX| 2t2o| 280l thoto] A Al
H yEAF ojh FEsexol ot ofef BlZtoll 1~5 JF2dl StLE 22t 08 JIYal =
A RYSGLICL

<Eret 2y Al B2 Ak

]2 MIAIE ol 5A0F Aol M2HECE 50% Ol oteh ol F5 At M2toh= A ME
HIAIE Ol SR ARplo] M2 DLE 25% 01et ~ 50% 0] oo ol 55| At 0 M2kel= 2 o8
MAIE Ol SADF Apelo] A 2iap Hel AR S QI d2ol=s 49 M
4= MIAIE ol A0 Apelo] M2DCt 256% 0%t ~ 50% 0|2 M4 O FE ACt D M2ok= d< o8
[Bli= MAIE OIZAIDE ARal] M2E2 0L 50% 0]4F T4 O & ACH D M2feh= A HE

(HA sheEsE)
Q1-1-A. ZA o252 2022~20304 Ol 54

I 0% 2l 5% E] 5% 4] 5% (5]
0, (o]

2022'A thHl oF 1.364 SI17t ol &E

I'IF

A 1A 2 50% OI’_‘ =3[ 25~50% =8 [ Ao YRS [ 25~50% LS [50% 0|4 U3
. Cll |§XIE (U ol5A= (W oIz = (W olz5x= U ol SA=
065HH olsh | 0.65~0.98tH) o 1.30HH) 1.63~1.9580) | 1.958H 0|¢;)

2022~2030 1.30
¥ 1A AlRZINE PO, 238, K57, b4, A0 S =Y 20304 ISAE 2F o7 gog Us A

Q1-1-B. HA sia252 2022~2050E Ol SA= 20224 thyl oF 1.561 SI0t ol &E

0w 2% 3% @ e —
XA 17 #2 [50% 0l4f =2 | 25~50% =2 | o] AR@ | 25+50% S |50% 014 <3
= ul) U oISAE | U lBSAS | (W aBSAS | WSS | (U dSA=
0.7580 0l5h | 0.75~1.136i) | o 1.5084) | 1.88~2.2560) | 2.256) 014D
2022~2050 150

x

1AL ARZu=E A 0IY, det2, K7, JlL, 02 S 58 20509 0542 2F sl ges ge I

(e 25¥)
Q1-2-A. TA sieE23S2 2022~20304 Ol SX= 20229 o] o 1.280 SIDF ol

1 50% 2] 2% 3] 2% 4] 50% (5]
21 0| 1AL &2 150% 014 =8 25~50% =3 | Ao AXS | 25~50% 2S [50% 014 WS
Gt (o) (G = (Ul ol 5x= (U oIS = (W dl5A= (U 5=
0.608H 013D | 0.60~0.908i) F 1.208H) 1.50~1.8080) | 1.808H 0|4
2022~2030 118

Q1-2-B. TA eSS 2022~2050E Ol FA= 20224 thy| °F 1.681 SItIt oll&+&E

«—0 5% 2—2%—31 s%——{5—
2080/4] IAb e 150% 0lat =8| 256~50% =5 | Hol A& [ 25~50% S [50% Ol4 WS
o k(U W ASAE | W ASAS | WSS | W oaEAS | dSAS
0.80t 0I5h) | 0.80~1.20H) o 1.608H) 2.00~2.406) | 24084 0[4h)

2022~2050 1.61

223



=
S

(del2 SSY(UolX, otoly €3

43

D)
A= 20224 bl oF 1.6 BIt o &t

Q1-3-A. MA si&232 2022~20304 ol =
{1} 50% [2] 2% [3] 2% 50%——{5—>
Zale 1A M2 1509 014t =S| 25~50% &S | Ho UA@ | 25~509% WS [50% 0l&t HS
gz ) (G I_E [C (U oI5 = (W ol SA= W dlS5x=
0.558 013D | 0.55~0.83bH) oF 1.10bH) 1.38~1.650) | 1.6560 0l4h
2022~2030 1.11
Q1-3-B. HAl sla2s29 2022~20504 Ol FX= 20229 CHy| of 1.381 SI17t ofl &
——sm% 2—2% 3] =%—4] so———{5——>
Hal2 1AL de [50% 014 =8 25~50% 52 | 9 Axst [ 25~50% S [50% ol*a P
e | ASHE | W AEAE | W WSS | USRS | SAE
0.654 015D | 0.65~0.98bH) oF 1.308H) 1.63~1.9560) | 1.9581 0I4H
2022~2050 1.28

(77 SSYET % 47H3)

Q1-4-A. TH did=

SO 2022~2030E O FAl= 20229 thb] °F 1.064 SIP0t oll&bE

~—I—s—2—2% 3] %%—4] [5——
o= 14 g [50% 1Y =8 25-50% =5 | 71 Al [ 25-50% ;4% 50% 014 W3
(vl (WS | (Wosxs | W AaSxs | U iSAs | (W oSxis
0.508f 0I5H | 0.50~0.754H) ot 1.0084) 1.25~1.5080) | 1.508H 0I4h)
2022~2030 1.04
Q1-4-B. A o259 2022~20504 Ol FA= 2022 Uib] 2 0.941 ZI10} o &8
[I—s0% 2] 2% 3] 2% 41 50% (5]
Y= 17 A2 [509% 0|4 =S| 25~50% %S [ 2o UX|E [ 25~50% WS [50% 0|4 WS
(o) (W aSxE | (W oSAE | (W dSAE | (U HSAE | (W oS
0.4581 0I5H | 0.45~0.68H) 2} 0.90H) 1.13~1.3560) | 1.358 04
2022~2050 0.90
Ot ES(ING % LPQG)
Q1-5-A. ZH i A4SSeel 2022~20309 0 SR|= 20229 thdl oF 1.480 SI1It ol atg
~— 50— 2——2% 2%—14l 5——
Jpa 1AL M2 509 0|4 =S| 25~50% =95 | 719 AAsF | 25~50% ‘;J% 50% 0|4 WS
= 2 () WOISAE | (U OIZSAE IZAE | (W SAE | W WSAE
0.7281 015D | 0.72~1.084H) o} 1.44H) 1.80~2.1681) | 2.168H 014
2022~2030 1.44
Q1-5-B. ZAl af a2l 2022~20502 Ol 5A= 20224 ] oF 2,581 SI1It oAbl
m—suv 2] 25% 3] %%—14] 50% [B—
I 1AL A2 [50% om_ 25~50% =5 | Aol elXat [ 25-50% SIS [50% OI4 HS
gt (uf) (W IéXI_E (U oSxE | (U HSAE | U dSAE | W dSAs
1.2560 Olsh | 1.25~1.88bH) oF 2.508H) 3.13~3.7540) | 3.7581 0I4h
2022~2050 2.49
oo

224




4
Ju

(o1 S S 78 3)

Q1-6-A. ZAl o232 2022~20304 OISA= 2
) S— — —) @ P —
M2 [50% 01 =2 | 25~50% H= | Ao Uxal | 25-50% L= [ 50% 014 WS
ul U S (o BAs | W aSas | (WSS S
0.606H 0l5h) | 0.60~0.908) | ~oF 1.20uH) | 1.50~1.80) | 1.808H 014

.Ibil

Ao [ 8

hax

2022~2030 1.16

9] 2022~20504 Ol 5Al= 20224 thH| 2F 1.581 It ol &g

Q1-6-B. TA| didSsYL
—2——>% 25%—4] s B——
0|2 15 42 [Eoog 0l ;gg 25~509% £5 | ol JNe | 25~50% WS [50% 01 A
() (W ol 5x= (U oI5A= U ol ZA= (U ol = KIE U olEx =
07581 05) | 0.75~1.138D) | o 1.506M) | 1.88~2.254D | 2.258H 04D

2022~2050 1.50

225



Q2 MA A= Fel dSAo tst A2 S=YLCL ofefols 1A M2EUE B&
5t04 2030 2022-2030 2 2050 (202220502 AIAHI M= OIFAE MAISID AELICE 20304
It 20504 OISR 242to] 20l I MAE SA I Hopt FHSstA00 5t ozl 8l
20l 1~5 J120l otLtE 22t O J|Yall FAIA QY E-ILICL

Q2.

<ot Z=HM Al ZD AFED
L2 HIAIE Ol ZAOF AR 2280} 50% 0]4F Bl ol F&ACH D M2)6t= A< Mey
2] MAlE At ApRlO] M2tTt 26% 0lak ~ 50% 0|2 Bt G S| ACt D M 2fol= A M8
[Bl2 MAl&l At Apelo] A2pat HOl AR EH O FEACtD M 2fol= A MY
[dl= MALE Ol SAF Abalo| 24D 26% 014k ~ 50% 012k B4 0 F< Ucte W2ish= 24 Me
Ble MAIE OIS DL Atelo] M2t 0t 50% 014 Bt4 OB = QUCt D M2toh= 4 AMEy
(MA HdS2HGCT J1E)
Q2-1-A. HIAl 529 2022~2030 OISA|= 202249 thd] o 1.24f It oll&d
m—m 2] 2% [3] 2% % — 15—
1A A2 50% 0|4 = 25~50% =38 ol Ax| st 25~50% Y3 |50% OI{e! ¢S
el (W |Zx|‘— e (U oI 5A= U dzAS U oISA=
0.606H 0l5}) 0.60~0.90bH) 2F 1.208H) 1.50~1.808iD) 1.806 049
2022~2030 1.16
Q2-1-B. MIAl d=2k9 2022~20504 O SAl= 20223 U0l F 1.641 SI1Jt ol ate
~—(I——s—2l——2% 3] 5——
1A &2 150% 04t =S [ 25~50% =S ol UX| et 25~50% Y3 |50% Ol’élix*‘:.’
et (o) W o= Kl" U oZA = (Ul 5= U oI5A = (U 5=
0.808H 013D 0.80~1.20HH) ok 1.608H) 2.00~2.408H) 2.4060 014
2022~2050 157

(A AR MG BB (%, 2 IIE)

Q2-2-A. tiAelzMef H1S(%)2 20304 o=

Ae o 20%= ol od

226

{1} 0% 2l—=% 3] x%—4] S5
1 M 5006 014F ES | 25-50% £8 | 190 AAE | 25-50% IS | 50% 0l4F &S
(%) (W d5A = (U oI5A = (U ol 5A= (U ol 5A = (U oI5A=
10% 0l|o}) 10~15%) oF 20%) 25~30%) 30% 0|2}
2022~2030 21.9
Q2-2-B. LA AR 48} H|S(%)2 20504 0ISX= & 60%2 Ol AtE
«—I—s—2—2% =%—4] 5% i —
12 42 [509% 0|4 =S| 25~50% %o | Aol LA | 25~50% WS |50% 014 IS
(%) W olE5x = (Ul I5A= (U oI 5A = (U ol 5x= (U o5A=
30% 0|ol) 30~45% ) °F 60%) 75~90% ) 90% 0|4h)
2022~2050 62.1
— 4 —




4
Ju

Q3. Q3= MIA HASSTHEIIR) £0 ZIINCR JT2 Al oIS dst A2 2=
ALICE OF2H MAIE 229 22150] 2030 2022-20302 2050 (202220502 MIH A= STHE
712) 0 F&= oIX=Xo tall dSXE HA/HEES/FFR/ItL/A 02/ 0|HEZ2 H|
A5t QA&LICH 203093 2050 MIAl HAESSTHEIIZ) HYAN U5 MAIE 22k
20150/ 0/ g2 O/A=A0I U5t ot glziol 1~5 JH20l siLtE 22t 08 JIYal
ZFANE 2F=-ULCL

<ot FA Al ED AR

M2 e 2010] 22 sAZSeI(=|2)0 20% 0|4 4ol Ast2 FLiu M2iol= A5 M

21 o & 2010 Jef o AHZSSA(EII )0l 10% 014 ~20% OISk b0l ofsis Fiin Mot= 2T M
B2 ol & 010] el s A=EHEI 20 1P Fe2 FA| B=Cho Aol A2 M)

4l ol S @olo] e ol A=ES(E0]2)0 10% 015 ~209% 018F BJk0l Veis Friw Mfol= AT M
Bl oS 200l He A EE(Eo1=00 20% 018 BJtel ASE Fhn Ai2fots J7 A

(IMO/EU 24&IJtA(GHG) 7#Hl 43
Q3-1-A. IMO/EU 240t 1A Z8h= 20304 MA| o

SE2S(EI|I2)00 o™ dkS 0|F et

a 3
20% Olet 2t4 | 10~20% 2t4 | 9 BislglsS | 10~20% BJt | 20% Ol& It

N

20304 =25 I

Q3-1-B. IMO/EU 2&7t4 A Z3h= 205049 MA sl dE2sH(EII=2)0 o™ Jek2 0]

a
20% Ole 24 | 10~20% 24 | HO BiSIglS | 10~20% BJt | 20% Ol

1]

20102

>

S B0t

20504 ald=2sY I

Helh &0
SAZ A B7h= 20304 Al LSS H(EII2)00 ofH IS 0|Z eIt

a ]
20% Ol 2t4 | 10~20% 214 | {9 Bisigls | 10~20% BJt | 20% 0|4 It

20309 =25 I

Q3-2-B. o2 SHZ Hell SIt= 20504 Ml sfe2SB(E2I2)0 ofE J&sS 0|2 HIN?

a ]
20% Ole 24 | 10~20% 24 | Aol BisglsS | 10~20% St | 20% Ol& St

20504 did2sY I

(sl 2=0F ESCG 2Y &3}
Q3-3-A. ol 2=20F ESC 4% Zst= 203049 M sHdSSS(EII2)00 oY JFS 0|F eIt

B 4
20% Ole 2t4 | 10~20% 2t4 | 9 BisiglsS | 10~20% B7t | 20% Ol& It

20304 o=y I

Q3-3-B. ol 220k ESC 8% Hsh= 20509 A sfd=S(=3I2)0 ol ks 0|F AT}

o (5]
20% Ol 24 | 10~20% 24 | 79l BislglsS | 10~20% 37t | 20% Ol 5

%
I

20504 =Sy I

-5 -

227



(22 3SY AH)
Q3-4-A. H2AY SSY HE2 2030 Al HLSSH(EIID)0l olE &S 0]F 2e?
a 5]
20% 014 24 | 10~20% 24 | Ao Wistgls | 10~20% 37t | 20% Ol &t
20304 WYSSY
Q3-4-B. l2AZ SSY HEES 2050 M7 HASSS(EII2)0 o HES 0|8 24e1?
i) (5]
20% 014 24 | 10~20% 44 | A9 WstghS | 10~20% St | 20% 014 St
20509 HNSEY Het
(22d HsdEs/s8) 370
Q3-5-A. dl22Y HsSH(S5/32) S7h= 20304 M did2SHE2I2)0 olE J&ts oA 20}?
(5]
20% 01 24 | 10~20% 24 | Ao ¥istgls | 10~20% 37t [ 20% 014 St
20304 WYSSY F
Q3-5-B. il 22Y HSI(SS/53) S7k= 20504 M sid=S(E712)0 ol Jaks 0| 2t
1]
20% 014 24 | 10~20% 44 | HO WStgS | 10~20% S0t | 20% 014 &t
20504 WNSSY Fe
Q4. 42 2ol ast =

It Aol A2y B A& JlEd FAIIJ| Hih

AE20 SaHFMAM ZAreiLICE

228



4
Ju

W SH2LO| D2fiHEt o= St HE7h HEXIEXE ZAN

Ao D2t OIZ0l o MZ2IF &

X AH

OHIGIAILIIE BIZHYSLNLHUS 2L DlehHEt 05T HSHY ©5 o
2
=

T FUste QEUTHL 2 ZAE 97 WE S a2l ol HekE ol55P] 9l
ol MEIIES ez AS fdoks A0 A HAAEUSULCL M= B 3
S[2 L0l ZAE olFolo], 1A ZAks sil2dhe o2 et Ff oEASo et
hdd AEE2 FHEN ACU, 28 Ak 1A ZAHENE Sofl dYeld 20E I
0 HEIE NS HolE 2= MRO= THGIAUCH, 3A4 TALE 1A} 28 ZAE &
of s WEs M 2eloke 42 W g3 totsol thet Asst 248 (AHP)0| ¥
HE|Of ZADE TIHE ol YuCh

SHotdl WE2 "SAYs M33ZM o SHHY Ar 2MEC2Y 0|85, E

)

O 8IZol 2EFULL Flotel 22 S22 elut sf2ddol ol tsd=t el
S0t A2 ZEE 0| UHUAITRIE FAl AlZFe WAI0] H201 SE FAIY
&

m = ZA 2EE A2 Ol A E 018 FAIJ| oEfch

ﬂ sasjoraappus| 015 = A% (051-797-4623, 010-5540-2747)
ZADIZE (KMI) T STAMEE 02 SHAF (031-797-4610. 010-5518-7408)

1. 01&/A 24 (UES)) (A=)
2. 25718/89] &5) =9
3. 2% JIRKaEHY=0h (B8) ot 4

229



Q1. Q12 MA siet2sHel Z2 S tst 22 2SYLICL ofgiols 1At 24t 423
HE BESI 20309 202220302k 2050 2022-20502 /<||71| HASSY HSAE HA/HEE/57
F/It2/3 018 /AHE0|E 2 MAlIStD A&LICE 20301 20504 2F 289 MAIE oSA
ol blal 22l0| 25t g2 ofclol aiYdt=Al 1~5 J12dl stLE 22t BIZHFE2 gL)ol
OE J|Yall FAZ Y=L

et Y Al E2 AR

L2 MAIE ol SAIF Apalo] 2R 0E 50% 0]eh BhTH Ol F5ACH D M2iol= A e

[2]= MIAIE ol SR 0F Atelo] W20 25% 014t ~ 50% O|¢h Btof Ol F5|UACt D M 2tch= A o8
(312 MAIE ol 5HF AlLle] AM2tap HOl AREH B QU0 d2ols A M

[4J= MIAIE ol 5A0F Atelo] M2DCE 25% 014t ~ 50% O0]2h M4 Ol F& ACt D M2tok= A HE
Bl MAIE OIS AL AHalo] M 2ER0H 50% 0]+ B4 O FEACHD M2ch= A te

(BA =S
Q1-1-A. HA 2SS9 2022~20304 05X = 20224 thd] oF 1.380 SIP} ol &kd

—I——sm—2——%—13} 500%6——{5——>
FA _2AL & [50% 014 =8| 25~50% £8 | Mo UXe | 25~50% WS [50% 0|4 LS
- o = 1230 | (U dlsxE | (U SAs (R (W ol 5A= (G e
0.654 0131 | 0.65~0.98H) o 1.30H) 1.63~1.9560) | 1.9581 014)
27t Yt 0
2022~2030|  2X Me 0
3AF MEY
# 27 Aol GRS metl O HAl, 24l A=0[A 2010] Aldiet ¢k SM 0= HAS0 IS
Q1-1-B. TAH sl SS9 2022~2050 O A= 20224 thd] 2 1.581 SI1Jt ol &
«—mﬁm* 2%—3l 25% 50%——{5——>
A 2R AE  [50% 014 =S| 25~50% £S | ol UXE [ 25~50% WS [50% 0|4 WS
d Bt - 13T | () SR | (SR | U NSAE | (NSRS | (0 ol eAe
0.7584 0I5k | 0.75~1.13tH) F 1.50H) 1.88~2.2560) | 2.254 0|4h)
27 Yt o
2022~2050| 27 M o
3R} Mey
# 27 ARl H@S mWet O EAl, 24t AR0A 2010] At ¢gfS SeM 0= HAEH0 IS

(AH Y 25¥)
Q1-2-A. TA =259 2022~20304 05X = 20224 ] oF 1.280 SIPt ol &E

{1 50% [2] 2% 3] 25%—4] 50%——(5—>
A _2AbdE  [50% 014 =S 25~50% ¥ | Ao AXNE | 25~50% W3S [50% 0l4 3
g = 12800 | SRS | (W BSAS | (U AEAE W olsx= | (W HSX=
0.6581 OI5h) | 0.65~0.98bH) F 1.208H) 1.63~1.9581) | 1.95b1 014))
27 d7 [¢)
2022~2030| 24t A&y 0
3X MEY

¥ 27 A29l a2 O= HAl, 241 H200A Zolo] Meist gt F24 02 HAIE0 AS

=]
b
=
J
T

o

20| 2022~2050 O ZAl= 20224 thu| 2F 1.661 SI10t ol &bE
~—{—s%—{2—2x%—3] 25%—14} 50%—{5—

Q1-2-B. ©A =

mA |2 B2 [50% 01aF =S| 25~50% =2 | 1o AR | 25~50% HS [50% 014 LIS
= g = 160Ul | (Y oISAE | (W oISAE | (W MISAE | (W OSAE | (U oSA=
0.806H Olst) 0.80~1.20HH) ok 1.600H) 2.00~2.408H) 2.4081 0|4h)
RER 0
2022~2050 | 2At M9 )
3R MeEy

¥ 27 M2ol e T 02 HAI 241 H20lA 2010] slEisth gte F24 0= HAIL0l

230




(AstE =S

(W OoIXN, Otoly 83

Q1-3-A. T ofasS

9| 2022~2030¢

=
=)

A
e

g3 ®A)
0l 5

= 20224 iyl oF 1184 SOt ollE

4
Ju

4]

I

e @ o 2] oK 4] W7 E
wal | 2 |50% 018 £3| 25-50% £S5 | 219 ARE | 25-50% 22 |50% Ol 43
g = LI T A SAST | U SAE | (USRS | (U OSAs | oS
0558 015h) | 0.55~0.838) | °F 1.10uH) 1.38~1.6540) | 1.6560 014f)
27 YR 0
2022~2030| 27 A& 0
3R e
% 27 M2l Hae Ueth O HAl, 27 A20A 2000] Mejor oS s 0= EAS0l Us
Q1-3-B. & =529 2022~20509 O FA= 2022 tid] °F 1.36f S0} ol &8
«~—I—so—2—2x%—3]
Al | g 2 EE L [50% 014 =8| 25~50% =8 | Aol UAe | 25~50% LS [50% 0|4 WS
= 1380\ EAS | W EAE | U ASAS | W FAE | ol SAE
0.658 0l5P | 0.65~0.98H) | 2F 1.306H) 1.63~1.95H0) | 1.956H 0I4F)
27 Y 0
2022~2050| 2% MEy 0
3A MEy
% 24 A2 B Ufeth] 0= HAl, 241 A20IAl 2010] Mool gl mer 0= EAH0l Je

(77 SSYE7

Q1-4-A. A aied=

% HFH )
Y2 2022~2030¢ O FA =

20224 ti8] °F 1.184 SIPt oll&E

<—m¥m*l*m—m— sp—5—
065HH 0|6l) 0,65~0.98HH) b 1.106H) 1.63~ 195u||) 1.9581 0|4)
24 Yt 0
2022~2030| 2AH 4154 0o
3AF My
* 27 ROl RS IR O EA|, 2 AR0A 2210] Adst g2 524 02 ZEAE AS

Q1-4-B. A sld=

S 2022~2050¢ OISR =

20224 Oibl o 0.941 BIPt ol &bdE

02— 2% [B—2%—A] sp—B—»
Al | 2R (509 01y eS| 25-509 =S | Il dAE [ 25~50% WS [50% 0l oS
g = 09500 | T oSS | (U oISAE | (U MSKE | (W OSAE | (U oSK=
0.6581 0laD | 0.65~0.988 | o 0.908) | 1.63~1.9560) | 1.9584 0J4)
27 WR 0
2022~2050 2R} e 0
3R M
% 27 A2o BRe et O= HAl 24 AR0A 2010] A8sl ge BeM 0= BAE0 9
ey 2 P

231



(Ot ESZING % LPG)
Q1-5-A. TA sieE232 2022~20304 Ol ZX= 20229 o] oF 1.480 SIPDt olldd

50%——{5——>
Al | 2R 50% o|e+ =2 | 25~50% ;g el a_ir* 25~509§ w3 [50% 0|14 S
a7 = LA T SRS | W ASAS | (W ABSAS | W ASAS | dSAS
0.658) 0[5h | 0.65~0.98u) | o 1.408H) 1.63~1.95H0) | 1.958 0I4F)
27 Y 0
2022~2030 2% MEd 0
3R ey
% 24 A2O BRe Uit O= WAl 24 A20IA 2910] Al g BoA O HAE0 9

Q1-5-B. FA sfa25 2022~20504 Ol SA= 20229 iyl o 2581 SI0t ol &E

50%——5——>
FA 2R EE 150% 014 =S| 25~50% ES | Ao YRS | 25~50% WS [50% 04 WS
dat = 27800 | "y |E,<,_ U 5AE | U OoBSAS | W HUSAS | U SAS
12560 0|5t | 1.25~1.884) | °F 25084) | 3.13~3.754) | 3.75u4 0|4h)

27 " o)

2022~2050 |  2AH A1E4 0
3R M
AL 24 A201A 2910] Jal ge SeM 0% ZAH0 9D

¥ 27 AR2ol gae met 02

(o2 SSY¥A 7 3)

Q1-6-A. TA sie=322 2022~20304 ol A= 20229 o] oF 1.280 SIt ol

r\r

{1} 50% 2] 2% 3] 25% 50%——{5——>
Al | g 2 e 50% o|g;_§% 25~50% =2 | Aol A | 25~50% XS [50% 0|4 LS
gt = 1.2800 OSAS | (W SAE | (W HSAE | (W HSAS | (U oISAS
0.608 05 | 0.60~0.90b) | ©F 1.20tH) | 1.50~1.80uH) | 1.80bH OI4)
RER 0
2022~2030 27 ey (0]
3R My
S de Bed 0z ZAE0l 92

MOO=2 HA, 24 A=Z0A 2210] A&

el
g
=

# 27 ARol a2

Q1-6-B. TA sfa2S2 2022~20504 Ol SA= 20229 thyl o 1.581 SIt ol &bE

47@750%
A L2 2 500 o|¢,+ 25~ 50% =2 | Mo UR|§ | 25~50% WS [50% 0|4 WS
dat = 1568 | 1y o) 5 W AEAE | W SR | W asAs | O dSA=
0.758H ola}) 0.75~1.134H) oF 1.50) 1.88~2.2560) | 2.25b0 O14H
2% HR o)
2022~2050| 2AH A9 0
3R Mey
#* 24l 429 Hre et 02 XAl 24 A200A 2910] Aol ge Ser 0= ZAS0 Ag

232



Q2. Q2= MIA d=s29 Fei oS0 st 22 28

4
Ju

=YLICL offoll= 11Xt 24 d2H 1t

£ ZEot0 20304 po22-20302 20509 02220502 MIAI M= OISAE AMAGtD ASLICH
20303t 2050 2} 289 MAE oS0l vloi =210] M25H= gt2 ofCloll sHYoh=Al

ZHE2 2U2) 1-5

Jh2d stuE

22t 08 J|Ysll FAZE RF=FLICH

CERQH B Al D ARED
e MAIE o SR JF Aalo] A2120t 50% Of4F BT OISE QACHD M2icH= 2 AE)
21 MAIE Ol SR I} Ajalo]l M2pwic) 25% 0]4 ~ 50% 0|2 Joh 0l FEUctn M 2fohs A e
(312 MALE O ZADF Atelo] 2yt HO| AR A O FE ALt M2oh= A MEy
[@l= MAIE Ol SR J) Afslo] ML 25% 0]4F ~ 509% 0|2+ Bpa O F& ATt M 2foh= A o
Gl MAIE ol SR} Ralo] A2b2ct 509% 04 B4 Ol FE QUi M 2tol= A4S Al
(MA HSZ(GT J1&8))
Q2-1-A. Al HS29| 2022~20304 Ol S5Al= 20224 thdl 2 1.261 It ol &E
~——sm%—2—2>%—13 25%—I4] sp—5—
A -~ 2R HEE 50% 0|4t =8| 25~50% =S | Hel UXs | 25~50% WS [50% Ol& %S
- g = 1.230 | (Wl o IEKI“ (U ol 5A= (U ol 5A = (W ol 5A = (U odl5A=
0.6081 013D | 0.60~0.90HH) oF 1.204H) 1.50~1.8060) | 1.808H O[4})
27 7 0
2022~2030 |27t M (o)
3R} Med
# 240 R0l Yo met O Al 24 AR0IA 20l0] A5t gle S24 02 EAIH0 AS
Q2-1-B. Al =22 2022~20504 Ol 5= 2022 tHd] <F 1.680 Bt ol &t
{1} 50% [2} 5% {3] 2% 4] 50% {5l
A L 2AE & 150% 018 £S| 25~50% =5 | Aol dxlel | 25~50% WS |50% OlY WS
= g = 1690 | (U dSAE | (W dZAE | W ASANE | U dSAE | U dSHE
0.808i 03P | 0.80~1.20HH) oF 1.60bH) 2.00~2.408H) | 2.40H{ 0|%))
27 Y7 0
2022~2050| 27t M= o
3R M
* 27 2ol GRS IR O EA|, 2 AR20A 22l0] Aas gl 524 02 EAE AS
(A AZMY HIB(%, HE J|&E)
Q2-2-A. WA HZH8} H|F(%)2 20309 Ol SA= 2 20%=2 0l &g
—1 o R—=%—13 25%—I4] sp—5—
A 2R R 150% 014 =8 25~50% =S | HO UXs [ 25~50% S [50% 0|4 WS
= ot = 18.7% | (U 7’55 (U oSAE | W asAE | (UOoSAs | W dSAE
10% 0l5H) 10~15%) o 20%) 25~30%) 30% 014H)
27 7 0
2022~2030 | 27t M (9]
3R Med
¥ 2 ARl RS WM 02 EA|, 2x dR0IM 2elo] Hesh g2 524 02 ZAE0 AS
Q2-2-B. LA AR MY} H|S(%)2 20504 Ol 5A= 2 60%=2 Ol &
@D 0% 2] 2% 3] 2% 4] % {5
A _ 2 dR  [50% 014 =8| 25~50% w8 | Ho UXs [ 25~50% S [50% O[4 US
= Y = 654% | (U ISAS | (U dSAE | (W USRS | (W HSAS 0l S =
30% 0I3h 30~45% ) °F 60%) 75~90% ) 90% 014}
27 Y7 0
2022~2050| 25t M (¢
3AL MY
* 27 M2o] GRS meH O EA|, 2 AR20[A 22l0] Aas gle 524 02 EAE AS
— 4 —

233



Q3. Q32 HIA HASSHEIIR) £0 FIHo2 J3k2 D|Xe RIS st A2 25
LICt Ofgl= 2At MB2HIE FE5H0 203049 pozo-2030 2t 2050 2022-20502 Al A OH’?J‘:'EE
(E212)0] o™ a2 o|X=Xol tst IEAE HA/HSE/7F/ItL/AH 012 /HE o|d
2 AMAlst Q&L 2030‘41—} 20504 MIHl sHaESsSHEIIR) HUX| ol tiste] MAE 2
2t9 2010] 0/=FHE X0 sfS5F=X0 TSt OfzH vIZtdl 1~5 J12d stLtE Zet o=
JlYall FAZ Y=L

<Eet zy Al Za ArEh
HAIEL Ol 571 AalO] M2ADEL 50% O] 4 DO O F 5 UCHD M 2ol A Moy
HAIEL Ol 57| 7} Afal0] M24DL| 25% 0|4t ~ 50% 0|2k Bt 0| FEACt D M 2ol 29 Me

SIS
rIFrIerioir rio

MAIE OISR I} Rpalo] M2yoh 219 AR EH HFE ALt M2 oh= 2@ LE
RIMEL 0 540} ARAIS] M2} RCE 25% 0|4} ~ 50% D[BF Ti ISE QLD Mot AP My
MAIE Ol ZRIDF Abele] M2HDCE 50% Ol b4 Ol FE| Aty M2tok= 29 O

(IMO/EU 24JtA(GHG) 7Ml 23
Q3-1-A. IMO/EU 24&IJt4 Al Zsh= 20304 Ml A E2SH(EII2)0 ol Haks 0j& eIt

[T} 50% [2] 2% {3] 5% {4} 50% {51
ma | 2R e
= Gt = 0.9441 209 04 24| 10~20% 24 | Hol #stelS | 10~20% St |20% 014 St
27t B 0
2022~2030| 27t 419 O
3R M4
#* 24 A2o] BREe e 0= HAl, 24 A20A 2900] A9el g BeM 0= RAE 9

Q3-1-A. IMO/EU 24714 Al Z3h= 20504 Ml sl SSS(EII2)00 ol Jaks 0ld AL

11 50% 2l———2% 3 25% 500%6—{5——>
. 2R M E
X _
B mm = 0.93u0 | 2096 014 24| 10~20% P4 | Hol WSS | 10~20% ZJt | 20% 014 ZJt
o B 0
2022~2050| 27t 19 O
37 Mgy
¥ 2 420 BRC T 0= T, 2 A20A 2010 Aae 9o SeM 0= A0 IS

(e EHZ Hl &1
Q3-2-A. i@ ZHE Hell BIt= 20309 M HaSSTHEII2)0 ol Haks o|& At
500%6—5——>
A 2R Me
Gt = 09801 | 20% 014 24| 10~20% 24 | Hel HEIS | 10~20% SIt | 20% Ol S}
24t B 0
2022~2030| 2%t 419 0
3R M4
#* 2At 420 o utetd 02 Al 24F AR0IA 2910] MEol gle BeA 0= ZAE0 I
Q3-2-B. i@ ZUS Hell Bot= 20504 A olA2sSHEII2)0 ofE Y= 0|& Al
] 50% [2] 2% Bl——a%—4] 50%——{5—>
. 27 M2
BHC w22 T 01 | 209 01Ar 24 | 10~20% 24 | Hel waiglS | 10~20% Z9t | 20% olAt Z7t
27t 87 0
2022~2050 | 27t M= (S
3R} M4
* 2Af AP0l o utetl 0= Al 24F AR 0IA 2910] Aol ge BeA 0= ZAE0 I

-5 -

234



4
Ju

(sl 20k ESCG 3Y &
Q3-3-A. ol 2=0f ESC 29Y Z3st= 20304 MA sld=sSH(EII2)0 o™ Fes 0|& ZIf?
—I—s—2—>%—B——2%—4} 50%——{5——>
. 28 MR
KA s _
' gt = 0.96U0 | 2096 04t 24| 10~20% 24 | Hol HISIAUS | 10~20% St | 20% 014 Bt
27 Y 0
2022~2030| 27t M= o
3Rt MEy
¥ 27 ARl BRe et O= RAl, 241 AR0[Al 2010] Aol Jge meM 0= BAH0 U
Q3-3-B. all 220 ESC dY st= 20509 MA ald=2sHEII2)0 o Hsks 0|& A0
{1l 50% [2——2% {3] 25% {4] 50% {5l
Al 2R AR
- Gt = 0.96U | 2096 0|4+ 24| 10~20% 24 | HOl HISIAUS | 10~20% Bt | 20% 014 Bt
27 Bt e}
2022~2050| 27t 419 0
3Af M4
¥ 24 ARl HRe Uit O= RAl, 241 AR0IAl 2010] Mol o SoM 02 BAH0 IS

(224 33Y AH)

Q3-4-A. i 2AMT S8Y HH2 20309 A sHid=2SB(E7I12)0 ol ks 0|& 2ieIf?

«—[———s—12] 25%—3——25%—4] 50%—— 56—
. 27 M2
il e ,
A e = 09901 | 2006 o1ar 24| 10~20% 24 | FHel WsES | 10-20% ZI} | 20% o1&k B}
2Rt B 0
2022~2030| 27t 419 o
3R M4
* oAt 2o o utetd 02 Al 24F AR0IA 2910] Mol oo HeA 02 ZAE0 U
Q3-4-B. H2AIE S2Y MBS 20504 M HASST(EII2)0 o= YeksS 0| Zi010}?
——s—2—2%—B—23%—14] 50%——5——>
. 27 M2
H A _
A it = 0.970 | 209 014t 24| 10~20% 24 | HO SIS | 10~20% Bt | 20% 014 Bt
2%t BT 0
2022~2050| 27t M O
3R My
* 2Af AP0l e utetl 0= XAl 24 AR0IA 2910] Aol gle BeA 0= ZAE0l U

235



GBle:y HsyEs/2e) 3h
Q3-5-A. 122 YSH(SS/22) BIH= 20309 Al sHASSHET|I2)0 ofH Y2 0|= HII?
—{I—s%—[2—2% 25% 50%6——5——>
. 27 M2
X = ,
. gt = 09700 | 2096 0|4 24| 10~20% 24 | HOl BISHLS | 10~20% Bt | 20% 0|4 Bt
27 Y 0
2022~2030|  2AH HE ¢
3R} M4

#* 27 A2ol W2 me O=2 HEA, 24 H20IA 2el0] MEfsh g2 F24 02 ALl S

Q3-5-B. 22 HSH(ES/52) S7t= 20509 A sid2S(EI12)0 ofd J&S 0|& AIp?
3.

O—so—2—2%——B—2%—4 se—15)
5 2 M2
&l = -
AL = 00401 | 2006 o1y 24| 10-209% 24 | el wisiglS | 10~20% Bt | 20% 014 B3t
27 B 0
2022~2050 | 27t A 0
3A MEy

# 27 A2ol G me 02 A, 241 2R20IA 2210] teist g2 F24 0= HAIE 0l

illy

Q4. 42 2&0ll 25 FIt A0 A2 AR AFEH JIEdH FAIJ| it ch

HE20| SaiFMAM ZAteLICE

236



12023

o

"

1of

o

ol

100

05

Ed

0l

M

AfOfl OIX[=

2

oft

o A7

SEE

10

A
ot

10
_L

Y|
20
o

ot

t

gto
ol

=29 OXE +& st

13

80
F

o

K
ol
o

xe} ot

=3
S

ofi2ateiol o2l st = =L o

15

81
od
70
<l

F

H

9

M= 7K

o
B

AATAIO] HE|Qt LHSYRL AT

oF
0
)

17

10K
80

od

__,.I.

ot

0B
K
~O

szl

Z=20F T

RIS RAICHO] 4-4te)-Of

21

ol
~ao

237



120224

b

3l

60

Q) OlopAIAY TPz @

b ZiE0|4 2=
i CH

sk
el

02

S

=

st ot

7=

S2 98t aJzelmat

A2HHG

03

i

pul

KF
,_o._
K

Sor o1

A

Z2IHA A

Py

itz

05

oMl
<0
ol

3

Mot o

ZoAAL SEHE N

06

MZACH 28|

07

Bd

20

Qupet o1

i H5E HEHENE =

3

P

08

__,.I.

Bl
od
0
|

F

t

9

2|X A M

1

=Nl

o
<

OF &t

I

100

10

s}

~

oF

S

J

R

AE TRLE AL ZAE(O]L]

MIH

gaLeLl

222 JIXAE Halet =A

gl
od
10
|

H

9

LR N

H

f

o
1100

H

17

otge

=,
oA

18

QR[2

o7

et

oY EHA =
(@]

0171

st ot

7=

we HH0lE

o
=

A4t

3

[e]
=}

20

=
=

;
Si0f o

o
9|
- Al XY ICTAY 7IRIME ©

21

238



120234

K

A N

2| &k

Bl
{lo
od

ol g
MHA

KGR |SHA|2

05

06

=3

0|4

7|49l ESGEY 7I0|=atl = AT

__I_L

oot

__,.I.

81

od
0
|

b

!

9

%

A 74

=c!

A

KD

=

oo

2|

g0l

r

o=
[[s}

10

Krd

ar

)

ol

o

X

H

10
_L

8l
od
70
o
K

fot

f

U [SPNRES

F

of
pal|

0]

13

1 2022\4

OHEX|

02

ESNIS)

=l
- OLX-B2S FHO=

03

Kk

Okl

=

Ch=RiRY Zsier ALt

04

2oLt

o

for

Mo =L S I3 HAl ZHIY

Ha
T

SIEM H6

Y3eyEs

05

x0jzt

06

Kk
i

KA

2| Pt e

S22t +AER B

07

239

<+
od
~0

81

ml
<+

<d

4

= 0j2py|

k

~NO
o0

3

gl

2050

08



120234

I|BERS Tt

ol

bt

()]

=
2

=1
o

F

=
=

AIS 718t S22 M9 Bi7|7kA By

- Q2lLfz

o

[
od

Olzhd

1)

=
=

|
M, Zef, S,

P
=

o=
T

HIZIEHOIH t=SE Of

04

0z

tsd A 7= e

o XI

2

07

9| ESG &4

at27 |

08

K4
o0

&l
K
=

ok
xr
I

ofl
<K

i\l
o

1o

09

55iIT

OlxIH

30
o]

Uk

HARBSERl] TN 2 WS w0 2 o 2

12

240



120224

80
o]

F

SAARENA 75

oIz

K4
o0

iiod
~O

= o

X

7101 |

o
jusy

h

?.

9

IMO AJE7[EIEX| =Q10] =Lh

03

3|

f

=2

A

Ht
=

HAAX|HLTX|=~(CoDI) 7H
CGE 718t =X

04

1o}
50
oo

51

t

05

off

L)
iiod

]

~o

ol

o0

=
=

Network DEA

08

0]

~O

ofith AR St &

09

0l

HIOIXICh &

10

5 ot

=
e

A

bl

2ol of
22 z4joz -

HAA

%

ot

g 2st 9o

71¥e] HXE

o
sy

oft

=l ZEoIH
HIZAEO] L

12

oF

i

r

Iy

60

oot

1of
K
~ad

st 2OF 02 2jA3

14

05

ofr

id

3l
)
30
o

S O
= TI

=13
=

A

%

M7 IARE BED

17

K]

241






7|24 2023-15
seAreio] o2y Hst oS at
21y S Haf o1

ol 4 2024 1 29
Bre 20244 1231

ol PS5

WX SEHYSAN L

F A 49111 BN G G2 301HE 26(8S4S)
A 2t X 051-797-4800 (FAX 051-797-4810)
SE 19844 88 6Y M313-1984-1%
AU F2AHRLHAOI (02-2273-1775)

Toy & 25 §RIASHUHE Tel: 02-394-0337
87t 15,000



shiAtelo] OizH st oSt
SUH [HS &= o1

O ="

A Study on Future Projections in the Shipping Industry and
Korea's Response Strategies

k) DRASHIR m a 5008

KOREA MARITIME INSTITUTE

49111 BAZHA P SHYZ 301812 26 (SHS)
TEL. 051-797-4800 FAX. 051-797-4810  |SB 870-11-0866177-6



