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EXECUTIVE SUMMARY

A Study on the Estimation of Container
Fleet Replacement Demand in Respond to
Carbon Emissions Regulations

Gun-Woo Choi - Soo-Jin Hwang - Hee-Young Ryu * Byeong-Ju Kim

1. Purpose

= This study aims to estimate and forecast the replacement
demand for the global container fleet in alignment with the

decarbonization regulations set forth by the IMO.

- Differentiate and estimate the replacement demand for the
global container fleet and the fleet owned by national shipping

companies.

= This study also intends to develop foundational data that can
be utilized in maritime-related industries (shipbuilding,
finance, etc.).

- Provide basic data that participants in the container shipping

industry can use to prepare for future challenges.
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2. Methodology and Features

= This research estimates and forecasts carbon emissions from
container fleets though 2050 by deriving a fuel consumption

estimation formula for container ships using a ship database.

- Utilize linear regression analysis, quantile regression analysis,
and similar methods to derive a fuel consumption estimation

formula for the global fleet.

- Use 2022 CII data to project ratings through 2050, enabling the
forecast of replacement demand for fleets owned by national
shipping companies

- Incorporate scenarios such as reduced ship speed and the use
of eco-friendly fuels to project variations in the replacement

cycle of ships.

{Summary Table) Study Process

Research

Study Flow Detailed Contents Method

N |

) * Study overview, contents, and
Introduction ) o -
differentiation
\[2

* Carbon emission regulations and

responses in the shipping industry * Literature

) review
. . * Forecast of container demand and .
Literature Review * Analysis of
supply )
* Estimation of carbon emissions from previous
stimation of carbon emissions fro studies

ship operations
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Current Status of * Overview of decarbonization * Literature
Decarbonization regulations by international review (IMO,
Regulations and organizations (IMO, EU) Alphaliner,
Responses in the  * Responses of global container Clarkson,
Shipping Industry shipping companies Drewry, etc.)
U
* Forecast of container cargo volumes ~ * Literature
(~2050) review (IMO,
- Global GDP and the elasticity IEA, D.NV’
N between GDP and container volume ,,\A/:pgalmer, )
Container Fleet * Forecast of container fleet (~2050) . Mcltllnse‘y,tetc.
Replacement - Turnover rate per slot reuull\;?gra ©
Demand Under * Estimation formula for container ship an% &
R | quantile
Decarbonization fuel consumption regression
Regulations - Variables such as ship speed, size, analysis
EED|, etc. o ' * Use of
* Forecast of carbon emissions using container
fuel consumption data (~2050) database
U
* Methodology for estimating fleet )
replacement demand * Literature
- Marginal abatement cost (MAC), ship ~ eview (IMO,
age, ClI, etc. lAEIAh Dl.NV’
= ‘ * Forecast based on ClI of national MEK?H'::“
Forecast ot container fleets V.
bt ol - Forecast using CllI ratings of national stc)
Fleet Replacement shipping companies (~2050) . Spged of
Demand R : o national
- Speed estimation of national shipping shipping fleets
fleets using AlS data using AIS
* Scenario—based replacement demand Scenario
forecast . . setting
- Use of biofuels, speed reduction, etc.
U

* Conclusion
Coralusion ane - Stydy Contrlbutlons'and findings
Policy * Policy recommendations

Recommendations  ~ Calculation of financial costs
associated with decarbonization and
fleet replacement

Source: Prepared by the authors
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3. Result

1) Summary

= To comply with IMO regulations, approximately 4.8% of the
global container fleet will need to be replaced annually with

eco-friendly vessels.

- More than 1.8 million TEUs of new container ships must be ordered

and scrapped each year to meet carbon emissions regulations.

- Global container volumes are expected to reach approximately
3.3 billion TEUs in 2050, with a fleet of 41.57 million TEUs.

= Carbon emissions from the global container fleet are expected

to reach 280 million tons in 2050(Business As Usual).

- The total fuel consumption of container ships is estimated to
be 90.26 million tons, so almost all container ships need to be

replaced with carbon-free ships to achieve net-zero.

- However, the IEA and others are skeptical about achieving

net-zero because the service life of ships is more than 20 years.

- Estimates from realistic scenarios suggest that by 2050, the
container fleet will need to emit less than 46.12 million tons

of carbon.

= More than 60% of Korean container shipping liner' ships will
be replaced before 2033.

- Ship speeds will be reduced by 5% If reduced, the scrapping
period can be extended by 2 years, and the replacement period

can be extended by 5-6 years when using bio-fuel.
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2) Recommendations

= In the future shipping market, how’ is transported is more

important than ‘how much’

- The scope of carbon emissions is expected to expand to Scope
3, so shippers will reflect carbon emission management as an

evaluation factor for the competitiveness of shipping companies.

* Small and medium-sized Container liners need support

- Small and medium-sized shipping companies have to face
higher financing costs than large shipping companies due to
restrictions on shipyards that can build them and the small size

of shipping companies, so policy support is needed.

= Need to change the standards for eco-friendly ships

- Currently, eco-friendly ships are limited to ships that use eco-
friendly energy according to Article 3 of the “Regulations on
Standards and Certification of Eco-Friendly Ships”

- Since the definition of eco-friendly ships is applied very
restrictively, domestic shipping companies are having difficulty
in eco-friendly ship certification, and the standards for this need

to be changed.

= Need to establish a greenhouse gas monitoring and simulation

system.

- The EU's ETS surcharge, which has been implemented since
2024, is However, there is a difference of more than 100% in

the shipping company.

Xi
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Global container carriers are operating GHG monitoring systems,
but small and medium-sized carriers may have difficulties in

building such systems, so support programs are needed.

Preparation for the deconstruction market.

The Hong Kong Convention will come into effect in 2026, which

is likely to lead to a shortage of workshops for decommissioning.

There is a possibility that the current scrapping facilities may
not be able to handle the replacement of eco-friendly ships, so

preparations are needed.
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1) Alphaliner(2024b), p.1

2) Alphaliner(2024c), p.1
3) Emest et al, p. 2



ZHloly AAks FAISIAR|HIMO)RE 22 A7 75 &7t ARt
ot} seAS TISHL A ¥she FrofAkEol i Etaof it
Aol EAgtE. FAISHAIFHIMO)OIA =YPrt dE Loﬂlﬂx]ﬁgx]‘?
EUQ] HiEHAHAETSL 22 dauiE A7} o] ZQl-2F= L
om, 20254¥ Feul EU Maritime, 20268 GHG Feul Standard@r &2
F7HARL - AI7E =9 ool sieo] o 8ARI St 7199 A%t
3 gaulE J90] Scope 1, 2014 AZH 7ERARGO A AERE BHAHE]
Z71A] Ao} 1= Scope 32 FHEWA | AAE9] 234 A
of thsl] @3ttt 2570 k7t Frofek= CCWG(Clean Cargo Working
Group)9] 4% i F=2HEZ SHAHESTFS S of| WIolH AAL o84
gaiEe e ALY Mg Ago] gk dEE FARID

o 3o

HSAFS FFIIE 717/ BE A FolArSo] Tak FAS
ABAY BUE ST glo] AAHEE ofet ol ol &

ol B 5 odek B3 24, 8, A9 5 SHeARIS] AT ARolA
£ grekh A AAH A B el glo] BF Aol e |
wol Za4e A supo] gl

o[#l A4l IMO B&tAa Ao w3 AHold At wA =85 5
- Aot E4o] Atk ehAER FHEolghe Ade SRS A
ol ZHeiE 4= ok AA, ¥ E= A4S 5o I¥oks W
Alo]t}, MO% HEo 9RAE FXlol= FA7|F=0] ZASHE B &
i AFYS FEohs WA JAkst & 202495H EUS| ETSeH 2

4) bsr SHO|X|(ZAH: 2024. 5. 30.)
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7IRko 2 AAJsigitt. & AollA= A3 ARA T 913 HE
24 Qo QTR E83 WHER ZH&(Lasso: Least Absolute
Shrinkage And Selection Operator regularization), SA|(Lidge), &
2tAEYl(Elastic net& B3 $789] A4S SHSIIS o2 2050
A7HA] oY Aute] griuiEdE F73517] s IMOOIA AAIE Al
U Qof A4, Ak, Hio|e i AR 59 HRt AlUE . 713
ATt

=2 ZHleld Ad CI
283 205097 sE2 FHA. olF Al FA 202697k A|AH
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5) £742(2021), p. 2
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AAZHE(MACYS AP T

oj#] A= A HE AFATL 2 7HA] ApEFo] Stk AA,
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Mz 01

2. Ma HE

1) ZHOY S3& R M £¥ A+

)
)
2
iy
1

o
ot
)
[N
rlo
>~

1AL 2gE AR83HAY GDP, A+ 5 AA]
ARS8 ST = Sl *Woé 2E2 ARIMA, VARTJr 72
[

(F 1-2) 71208 M7 L2} GDP Zbo] Er2i

1950- 1960- 1970- 1980- 1990- 1900- 1950-
1959 1969 1979 1989 1999 2009 2009

1.62 1.54 1.31 1.19 2.82 1.42 1.64
A= Fontagné and Fouré(2013), p. 13

Crew(1986)2] A7olHE (18 1-2)9 o] F4(Top-down)
Nog e Aol Aol thel l=3ik.0 AA E vt A2g
o g3 AThlEHES AT, ol ATok SARE o] A Hic

6) Crew(1986), pp. 43-51.



(I8 1-2) ZAH0| M0y MY T=MA

HISTORICAL
DATA ON
SAVANNAH

FLEET

SAVANNAH FLEET
CARGO CAPACITY/

DRAFT
i
WORLD FLEET
lExtsTING APPLY CARGD CAPACITY/
NORLD FORECAST BRAFT
FLEET HETHODOLOGY DISTRIBUTION YESSEL
™ ronecasts

TOTAL
CARCD
FORECASTS

CAPACITY
UTILIZATION
ADJUSTMENTS

A= Crew(1986), p. 48.

AH] = ANAEE ==t 2
o= AsA 5= o83t ‘5?7} 7ﬂ S7Ft. Wang er al(2018)2 A
5 aug £4Z fldf 715, Ad o] 5 2071 H4E gEAI7|A, o]
= A ATTE 43t E3F Uyanik, Karatug, and Arslanoglu
(2020), Moreira, Vettor, and Guedes Soares(2021), Au](2019)2]
AFoA I Tt Al Y 7S -8R Tt A7) A2 ARt
gk AA] Elo|gE o]-&3t AA| B4 Hee Ao IHH REY A
TolA Amamgy Ad 27], A& 5ol =] om 7o, £
F & YFoAE 1l AdTE XPEHUT

ol Ao} 71 ARt A= Le er aL(2019)9 AFZ Aol A
v 100~1433 L 24 244 TEWLHT) 5 ALoA= (F 1-3)7
Zol| AHolvAdS A7 MEE FE dualgd 44 =&

7) Le et al(2019), pp. 1-28.
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Mz 01

H1-3) Mt 20 12 Hi2ADY

Mgk 37] FgA
3,000TEU 0|2t F1 =0.00727,,S}, +10.85927,; + ¢
3,000-5,999 F1 = 0.01017;,,S}} +20.2406 T}, + ¢
6,000-7,999 F1 = 0.01207;,57, + 319387, + ¢
8,000-11,999 F1 = 001417, 57, + 3215847, + ¢
12,000-14,999 F1 =0.01807},,S}, +32.25357,; + ¢

A& Le et al(2019), p. 19.

3) BAHIEY FY A IS

r

3 o1

Sames, P. C., & Kopke, M.(2012)% 1 A]7]of =9]E|3ld shiuj&
=4S 51E 24 7Rt At3ich (I 1-3)004 UER
o] A+ A} 20109 2.69 EolH wAHiETFo] 20509 13.39 &7t
71 20 gt Aut A4, 9 52 BE&Ilote] TSR
< AF9NE 20504 71 A7t 69 £ ol viEd getA HAE wES}
71E ojEe Aow AYHct

A

=1

(23 1-3) ZE|0| MY EtAHES

rx

o
1400
———Bau scenario
1200 Abatement design & operation
= Abatement Design
Gn = = Abatement Operation e
E 1000 = & - Proposed reduction targets s/
i /
e 800
K-}
2
£ 600
[}
o)
o 400
200
0
2010 2020 2030 2040 2050

Xt&E: Sames, P. C., & Kopke, M. (2012), p. 10.
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Johansson, Jalkanen, and Kukkonen(2017), Michael Traut et
al(2018)2] ATONE Ao LS ole] BaMlEFS 24
A7) APES Tt Ao AN SRS A5 U L
Wt Chang and Chang(2013)9] A= A4 ZhAo] WE erAH|S
= s A=Y 14.4-E HIA 7] 10% EA] 19%2] EHAH]
EF 450l 7k AoE AE I

nﬂx

Az, At ‘Pr%‘ iHHE%_‘— /\]Ur‘ﬂﬁ 74]/\}011 ”J star St EV\HH
ST 42 7INEe & o]df tigt th-3Hetol| His HASt Ak X
E11 Qi djEF S 2 Ahn(2023), KunWang, Xiaowen Fu and Meifeng
Luo(2015)9] &4-50°] A=t olF dTolie 29as H¢) 283t 3

A 71E5S 2705kL ofd digt AHI8E FASHIT

12



H1E =22E BAHE 71X

1. IMO H| 2ig

- T

1) IMO A2l =2 W8
L Ajuto] o

A ]THIMO, Internatonal Maritime Organizatino)
AZIA HilEE £017] 5l TRt A= SITHCGEE 2-1), <O ¥ 2-1)).8

(H 2-1) IMOQ| 7| H3t
L

S8
1997 |° IMO MARPOL 245MVI(MEQ 22 E 07| 2 HHX|Z) RHEH
« 2005LIE] A8t ARQ0| BHEIQ8 7|Z0 BEt M L A
- SIASIR(SOx) THH| AlRt
319 4.5% JIEOZ A, 2012145 3.5% 7I1& MG

2005 . yat o129 g
* MAMO| “0LIX| && A XI%~(EEDI) e 20138 L&
* O|HX| &2 &2| A=(SEEMP, Ship Energy Efficincey Management Plan)

2011
 AHEd 201340 &
(2023), 2R, https://www.mof.go.kr/doc/ko/selectDoc.do?bbsSeq=10&doc

8) SHtpAts
Seq=52282&menuSeq=971&utm_source=chatgpt.com(ZA4: 2024.10.10.)
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T2 LHE

* EEDI Al gs

* ZE4= 400= O =H| &oH SAH 418 AAM Thed

o DE MEE MO 0| X| &8 22|AZ(SEEMP, Ship Energy Efficincey
Management Plan)S Met0|| H|X|ot=2 &t

* IMO MEPC M[72&} 7| T&f RHH(IMO Initial Strategy): 20502 2] sH2E 22
2018 | 2&UtA SHIEF 2008 O] 50% 4& =&
HEMES HELZ Sh= MUEHAFAEX|2(CII) M= Op

SIS TR 23

- N IR Q HRQ 7I1FS 0.5%2 A3t

K767t MPECOIA MARPOL 22541 VI 19t Riet

2021 | X A AEMON HEMOZ SiTisin 2022 11€HE] OLAK| 5 X4
(EEXI), ELATIIZXIA(CII) 25

MO 2023 SAI7FA 452} FHE: 20504 S22Of)
2 2, BASHU-RIR) Mo

- 2| 2 SA7IA EHHEZ 2008 CHE] 100%2 A5 &

o EEXI AR

2024 |- Cllsg &

X2 AUS|AP1(2024),pp.6~162+ KORIES(ZAY: 2024.10.10.) LISS HIEOR XXt A&

2020

rlo

HtA SHiEEE WA

0
njo

2023

(3 2-1) IMO MEIR2ATIA 2t

Addressing climate change
Over a decade of regulatory action to cut GHG emissions from ship
0)

Committee outputs

2019 fuel
consum, ption

Xt=: IMO(2024), Hot Topics, https://www.imo.org/en/MediaCentre/HotTopics/Pages/Cutting—
GHG-emissions.aspx(ZA: 2024.10.10.)
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sief=el "eta 4 02

19979 =A@ MARPOL #&A4] VIoJA Ao ko] tj7]Q
d=4 ol Hsf FAlsk= Weol A=Y o s P2 2005
e EJ ATt Hoko] R AofA= Aut oA 2ot AEtY] A=

% T 7S 2011971A] 4.5%F A&t § 201997H4] 3.5%,
2020% Bl 0.5%2 ZsleleE AR 20208 1€ 1°1HE1 Skl
A=759 & e 7S 0.5%% AF 245H= FAI7E & 1 w2t
Arbs A3 AR, AR A, AERT, 113 ARt 52
Bl e, olHet kg2 vA AES st LEHQ 6Ha;“_i

o]o]X|A] FFYr} 1011) olof IMOE 2023¢9] 'IMO 2023 A7IA A&
A2F-& Agste] 2008 tiy] 20509 Fe FEO] LAVEAS 100%
o)Atk ¥4 FY ERE AJSATHKIE 2-2)).12

I

22 8] 19 19REE Hoo] oux] 28 S5t Ao gaglof

- T

A5(CIDE AFEsto] a2 Earshy] 13t dloly 32 A8t 13)
2024d0l= 22 1979 AE glojgE 83t Ag2= Cll 55°l
o] Roj=jiet. AUk o592 EAY 39 A%K0 8 Cov ‘?:*2“5_
YR A& AZ(SEEMP, Ship Energy Efficincey Management
Plan)}Z A&diof gt AdS A&l Esta /HAERA] g of
£ 20| FHEAY AUte] w4712 18d 4 Sl

9) iSRS, ALt 04 X], http://oil2.petroleum.or.kr/sub01/01.php?mode=read&id=2080
(A4l 2024.10.10.)
10) POSCO Products, O|C|0, https://www.posco.co.kr/homepage/product/kor/jsp/news/
s91w4000120v.jsp?SEQ=251(ZAY: 2024.10.10.)

11) &U5[AHHI(2024), p.6

12) SilY4AR(2023), 2EXZ, https://www.mof.go.kr/doc/ko/selectDoc.do?bbsSeq=10&doc
Seq=52282&menuSeq=971&utm_source=chatgpt.com(ZA: 2024.10.10.)

13) SHEiYEHH(2023), EEXtZ, https://www.komsa.or.kr/bbs/BBSMSTR_000000000744/
view.do?mno=sub06_0101&nttld=B000000022484Ng9aR3&utm_source=chatgpt.com
(AMY: 2024.10.10.)
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(d8 2-2) IMO 247tA &

.H)II

Units: GHG emissions

Total: 20%
reduction

Peak as soon

as possible

Tinensity:
40% reduction

Fuel: 5% Total: 70% Net-zero GHG
energy share reduction emissions by 2050

2008 2020 2050
- Emission pathway in line with IMO’s revised GHG strategy Total: Well-to-wake GHG emissions, Intensity Co2 emitted
per transport work; Fuel: Uptake of zero oer near-zero GHG
== Emissions pathway in line with IMO'’s 2016 GHG strategy technologies, fuels and/or energy sources

= Business-as-usual emissions

Emision gap

Xt=: PierNext(2024), https://piernext.portdebarcelona.cat/en/logistics/the-course-of-regula
tions-to-decarbonise-the-maritime-sector-imo-eu-us—and-chinas-strategies/(ZA4:
2024.10.10.)

2) IMOQ| £ X[&

IMO= Aol t7| =4S T o = =4 s 79 247t
A SHEFS S0|1A; A EEAARXSEED], Energy Efficiency
Design Index), A8FerAZCFE X|4=(CII, Carbon IntensityIndicator),
HAZA A G-EA<~EEXI, Energy Efficiency Existing Ship Index),
oy X]E-gf’,ﬂﬂ AZ(SEEMP, Ship Energy Efficincey Management Plan)
T} o YR &8P ASHEEQI, Energy Efficiency Operational Indicator)
o] thFet A HE o 2ol =iste] Aute] Ax GARE AAXHCE
Aute] ti7] dEA HiES T StAt HHSHL Qltt o] A2 AHE=
(F 2-DoA Ei el o] 7[ed 229t &34 A2 FEHH

16



senso geta 7 |02

(H 2-2) IMOQ| 247tA HiE XMZS {18 Al
= g
Ol LRI A XI<EEDI)
* EEDI= AR MO| 04 CO2 BHEZ 714t

eSS g _
- M910] HiE517|ES ZISH PO QI U 3 2|
-2 27

egmzx | EEOIZSEEMPL BENOI G| Mol LK 522 BUAPL

At HEM(SEEMP)E ZtAdot0] Al
At&: KR Technical Information(2012), p. 1

(1) EEDI

20139 1¥ 19 o]F Z2ES 400E o]A9] Al% Aldto]] EEDI7} &€&
=t EEDI= AZ SAAEE AdoA WiEEs 2A7EA HiE
ZFAstal Brlsl] st 7|&0 7 ARRE O, EEDIE AFESH= |
olgfo] Al3} Zt} 14)

o i

Z-;P(i) CrSFC) _ Engine Power(kW) X SFC(g/kWh) X Cj. 15)
CapacityV, ., N Capacity(DWT) < Speed (kt)
o} 7] A,
P A = (kw)
Cp 1 A=l Hi’ CO2 Al
SFC ArbHTF
Capacity ASHS=HDWT)
Vref Ak (nm/h)

14) KR Technical Information(2012), p.1
15) KR Technical Information(2012), p.1
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EEDI 7]& ¥ o%+= 'EEDIY E/JA(Attained EEDI)'2} 'EEDIC]
5] 8*|(Required EED])'E v|wslo] metsc) Ado] SAJ#]7) 318X 5
o} wojol 23}o| 7hsshH, o] 2AZ 0] gk AHk2: o] 58

7] QR 10

attained EEDI < Required EEDI
= (1—X/100) X base line

base line = a( Capacity)”°

(2) EEOI

FEOK: Ahel a0 @Eiox AAe Wss oldsieks )
9 A¥s7) 919 ANLE AT 1 ol EEOIS Atsl=d] Agsls
Ze4jo]t}.19)

EFG. X Cpy
FEOI = Mroge D
YD FC, %< Cp)
Average EEOI= ]
E( cargo, i >< D )
o714,
AT
i AmARy

16) KR Technical Information(2012), p.3
17) KR Technical Information(2012), p.5
18) KR Technical Information(2012), p.6
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sheseol Yets 71| 02

FC : ABAMTF

o dAzo digt cCO2 AHAS

o MEPC.1/Circ.684°14 #2o]d
m : 3H=9%(tonne, TEU)

D : oA = (hm)

(3) SEM 0|HX|Z2X|(EEX])

EEXIE= 202349 19 195 FES 4008 o] @243t Ax4S
o g Auto] eriuiEeRS 85k Breke 7IS0E ZYE Sl
EEXI:= EEDI®} 5YUgt $24]% o]-g5to] Aute] olitaleta vi&=kE 7|
ARSEAGE A H9J7E AlRAoA EEHd 0 R FiE| itk HojlA] 2o 7}
It} 19)

CRW=%
Capacity X FEXISpeed

FEEXT =

(a& 2-3) IMO2| EEXI

Proposed EEXI framework
Attained EEDI/EEXI Required EEXI

Existing ship Efficien cy
Calculate energy improvement required
efficiency performance
totmen
power optimization) >

Fuel change andfor
Energy saving devices
Replacement with
new ships

Cther

verifiable options

Survey & Certificate

Efficient operation

IEE Certificate

A= IMO(2021), p.14

19) HU3A#21(2024), p.12
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EEXI7} 384k S5aloF AU A &S A(IEEC, International
Energy Efficiency Certificate)E &+ 1:]' T om, o7 SAE At
of B]A|sfoRt 270l 7Fssith. 712 S04 ot AHRZ AHke] o
UA B&4de A7) At 2AE FsoF gt o]F olgsHA] =
3% AdHre] 23jo] Ak 4 ITH<K™ 2-1)).20

(4) EAFF=(CIN)

Qo
’_r‘.
401'
4ov
i)
2
Mo
ok
ox
o
i
N,
rlI.
h
[
N
it}
i
1
ja)
2
>
Mo
ok
2
2

T

T,

§
A8 vpros AERe EEIel AT, D 538 33 405 ¥
A} E 5 18] o4 We Ak oux] age AN A% A%
23, gAl A= g 59 AA WS I SEEMPE +Y3tL, o2

A7 CoR vl =

= Capacity X A3Fol5A e

20) AS|A=0I(2024), p.12
21) MYUSAHHI(2024), p.9
22) MUS|AHRI(2024), p.12

20



SHRf2o Zeta 4 02

2. EU

e

A European Union, ©]8} EU) 20508714] f-H<S =9 &
%9 508 WEATE 2R dusiy IMO9 73k X3hg A9
7HI8E7] AR 2021 7€, 58 ZY3])(European Commission,
oJa} EC)& 2A7IA A gt w2l9] Ugto g ‘EU Fit for 55 7]

— ==

A Hoke TR

(a3 2-4) EU Fit for 55 I{7|X| £2 74

Reform of the EU
emissions trading

Fit for 55: system explained
how the EU will turn
climate goals into law

5
E
2;(1 efbeiency "
Y .
e
i (EEE‘O. ki
Henewabl R &4
EREY How will the EU reduce its '-:'"r': use and
® greenhouse gas emissions u.u.u.n
‘r"?[ = ! by atleast \
= 550/ |
Ex \ 1 =
- 0 :
' ' Alternative fusl.
frastructure
’
L Carbon bord
.4 adrnent
A ‘mechanism

&
Social climate
fund

K& Xtz EC(EMY: 2024.5.1)

Tit for 55" W7[A= 19904 WiEF = div] 203097k 247k~
HiEF2 55% ASdP] A At WA=, 7 A o ARkt 4

23) EC(AMY: 2024.5.1.)
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AER-E

i
o
e
(i

YRRt 47N, A B AR 4719 X84
ISk At A7 971308 FAE0] Qlrh2d) o] 5 221
et 2394 ATE FEoEE= FHEA HiEH ARAL
(Emissions Trading System, ©|3} EU ETS)9} st = 7]&(FuelEU
Maritime)°] Ut}

(RN

%
Ho rlot
o

lo %
)

il

(H 2-3) EU Fit for 55 72

=20 93 J2(20194. 128) — 20504 EtAZZ N
of3tor Fit for 55(2021, 7&) —
ceet 2030E7X| BiE2FS 1990 £=F THH| 55% Z=(1371 Eoh)
Fir for 55 2/t 137 0|ay&tor
7HAMY =R RSP +EZst
1. SEROFHET AH2H L5t 5. H2Y 78 IHE 9. SEXt U SEAEtAHIE
2. SMRE, |SARS RS 6. EX0I8, EX[0|8HE Y | A 7IE &Rt
SO0F HiE A AHehx| MM e AN 10. LHAIHZ Q1E 2t TH
3. OIEXRIZ=MIXIE THE 7. KA EXIXIE THE 1. ¥3248 A= 7|F 0fH
4 EIAIAZTHAE =2 8. OUXEE2XI1A THY 12. oiMes A= 7|E OfH

K| 2AcH=Y
13. At2l7|Z7|12(Social Climate Fund) A4

K= EC(HAMY: 2024.5.1)

1) EU ETS(EH2 F2)

EUE 202449 149 1978 324 522 EU ETSO| Z43th. ETS
A7 HiEFol Hitt EEE Hiedes AU v 5 iHl A
T 5 e AxE 9uigith. EU ETSE 20054 S84, 20129
FEA =2of] ofn] A-gHo] Frt. wiEE&F tin] A2 FS HiET
dole g2 wieds i o 3lor, WEs|STEY w2 ¥ Ui

20 Aol BEG iE AL 37} Fosle] sl8ujEae] et BaES



SHRf2o Zeta 4 02
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4
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AWIch2) a1 8o ] AL e whE Aol
Ho; glow, MiEsl gt Be e ERS A
37} Fukslel s guEgol det SES DA

=
T
)
mlo

H

ﬂJ{N’

4 L ob g
BNOrle o ox
11::
AN
<t
jus)

k)
=

At Hoke] ETS =P o Qg 7)3(Flag)¥} S-Ho1A4 394

A A9 (European Economic Area, ©] } EEA) & 519 | et

7185 £ES 500082 2alels ek 202449 1€ 195 A7 7]
Z#907 EU MRV(Monitoring, Reporting and Verification) &4 8j
£33 GHGol didsts viEdE visted e F=HAdministering
Authority)oll 9§40 = A|Esfof girt.20

(13 2-5) EU ETS 14| O1%S {I8F AiE

Preparation 1 Jan, By 1%t Apr, 31%t Dec, By 31t Mar, By 30th By 30th
MP with emissions Submit a Emissions (each year) June, Sep,
updated monitoring T verified MP monitoring Submit r (each year) T (each year)
template | start date | to AA for 1 end date } company H 1 Surrender

T (each year) 1 approval 1 (each year) | emissions 1 cnboard 1 EU
I 1 ! reportto AA I ! Allowances
3 1 H H ¢ H H

2004
1By 1% Oct

2023

} On 31 Jan,
lThe updated 1 A list of
Ltemplate for 1 AA was
MP, ER was ™ published
published

A= KR(HAY: 2024.5.1.)

EUY] ETS A o138 dAdiae] w21 20249 49 1970 HUEZA
g4 (Monitoring Plan, MP)& 7§7gste], A57180l A5e0E &2 &
e Fao]| A&sfof gt} o]% 202449 19 19%H 129 314 )7t
A], £=8sl= EU MRV ] sl o]4ts}etA(CO,), WEHCH4), oMt}

AAN20)E ZAF A7 viEFS EUEFsfoF e E3F vid

25) EC(ZBMY: 2024.5.15.)
26) KR TECHNICAL INFORMATION(2024.2.1.), p. 2
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20259 39 319714 Ak BelPT] 913 TjHosRe A3 7 A
u3t )k A9 &G HIAES AZso} gk olo] Hs) BU ETS
ol 2A3le] i 2025 99 302714 LAk ERER] I H
29 Flete] Y] A&l aek.2

EEAX] 71%3k= $ES 5,0008 23} 3 = A4S 5ok
Adur% RS EU-ETS9] Agehio] Hr}, 20274 o]FHEE 5000% o]
Aol A ¥ (Offshore service vessel)ollT 284 of%o]r}.28)

(O3 2-6) EU EEA #9E EU ETSO| ME8&= 247tA HiEY ME HIg

-

es
50% incummgIOutgomg Voyagd

Non - EU [ EEA /

@

100% Intra EU/EEA Voyages

A= KR(ZAMY: 2024.5.1.)

S2ArY #oFS] EU ETSe 71& 3ARIET: UE el Ve
2 &3ttt BU EEA i Wi Aldp o= sk GHGS| 100%, BU
EEA z,-HOﬂ g o]—U]— T L EU EEA 5H Q 3 u}o§_4 o]-o] tﬂ-/kﬂ:o‘]— 761_?_
o= AT GHGY 50%°] sidsh= BiEAT FFujshd ot

27) Europian Maritime Safety Agency(ZMY: 2024.5.1.)
28) DNV(&A4: 2024.5.1.)
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sheszel gers 7

H 2-4) EU MRV X1E EU ETSO| ME&|= 247tA HIZH

02

g M HIE
S P2 =
EU EEA 3|2= < EU/EEA H| 3|22 7|3§X| Af0|2] At I
(Extra—EU voyage) HE22| 50%
EU EEA 3|84= < EU/EEA 3|3= 7[2tX| Af0]2] &fAt S=arol 100
(Intra-EU voyage) iS22l 100%
EU EEA 3lgl= &2t L HiEZ(Within EU ports) HiZ2F2| 100%

A= EU(EMY: 2024.5.1.)

dA BU ETSOIA FAISHL & GHGE CO2(AksketA) 2 A|gtslar

Ao} 20269 FEE CO28TE ofYzt CH4A(HIED, N20(oHiHsH2

]
=

A ®4 GHGOl 3= o] sidshe

ghE EUOIAE 202449 19 19& 7|90 = 27] 2
= HoE TAH R H8s|2 A%

HiE2FO] 40%, 20252 AA| CO2 ¥i&EZ2] 70%
=c}.30

(a& 2-7) EU ETS EXTENSION TO MARITIME TRANSPORT

[ s | ao | aws | am | ez | . |
Ship sizes and types

MR roviow

ETS roview
Carge / passenger ships®
{5000 + 6T)
Offshare ships
{3000 + GT1

Offshare and general Inclursion i the EU ETS 10 be comsitored
carge ships (400 - 50005T]

25 st of the TS revicw
Greenhouse Gases

Carbon diaxide (€0 )

§
Methane {CH } and
Nitrous Oxide (,0)

70% 100% 100% 100%

“Shign alrvacty cavered today by the EU MRV regulation Undor MRY scope  Lindew MRV s ELI ETS scape

A= EC(EAMY: 2024.5.15.)

29) Europian Maritime Safety Agency(ZA1: 2024.5.15.)
30) EC(HMY: 2024.5.15.)
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< HEdS s €29

H 5912 HiEdE A
J3ct oA 2024E0l= AA4 CO2
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EU ETS ¥ EU MRVY] A FA+= all&4AKShipping Company)Z
gAElo] Qlet. o]uf AN MR 52 AR Registered Owner)3D)
EE 55 ARAEREEH Ad g ot #HAS Ad4st IAKISM
Company)tt 842 59 & 24 = A7 23 &= Qlh.32)
tjEo] o]t AQUZ o]FsIHA R & (European Parliament, °[5}
EP) ¥ EC 336/2006 Annex I° BBAIH Aute] b 299 E 2 A
£ At AT A0 ) Fabd ZE ool AYS o|FP = F
ogt A= J3trt.33)

°l= & EU ETS, MRV 780l ] Ze FA7F et 55 ApARET

ofyz} s AHre: sk Adr I E £k Qltis AL 9
Sttt EU ETS2F MRV #7380l 2ot 4 oldo] thigt A FAl= 5
gjof stEE SEARAR} JAE FAE 25T FAS FAE A6

of gttt

2) FuelEU Maritime

20259 A8 o0 FuelEU Maritime(F-H Aol s sfed=
HHEDE shEoplA A 7Hse Am Ee ATa AR ARGO] digt
Mz 7 vhdS A8t ARHE Qtolth. EU Wi 4tell 7|@sk= At
A7k AR AR 2050870 FrlHow Toleto] ek AdH A
& 85 gisiltks Zo] s Hete] F8 IAfelr. Al FHAY
MY AB|EC)ONA A= lom 2025W 195 H ds] wa=u, 2024
d 8d 31UFE AR 2FARG0] AIX R AJYEH3Y

31) M8 FHBM Aol 7 [ME S5 ARAE 20[5HH, IMO 12 A I S5 ARA AE HS(MO
Unigue Company and Registered Owner Identification Number)S &48tS.

32) CLASS NK(2024.1.), p.5.

33) EC(HMY: 2024.5.15.)
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senso geta 7 |02

2ATIA HoYhe= Amrt BitEE IR E 3aEe 79 vl
FHWell-to-Tank, olo} WitT)# A7 ARSI oA 2] &K Tank-to-
Wake, ofs} TtW)= A5 Zgot= =0 A I viETHWell-to-Wake,
ojs} WtW) 7|22 AFgHE 2A7FA & H[E&Z UEhdr

(38 2-8) H=2| Well-to-Wake 7|8t 2A7tA HiEZF MY
Well-to-Tank Tank-to-Wake ——
hYZR

L R

Extraction/ Processing Transportation Bunkering Combustion/
cultivation and refining and distribution conversion

XtZ: European Parliament(ZAY: 2024.6.1.)

SAZEA Q¥R 712 dib] YRS} 2 ARE ARSS FoE
(I 2-7>9 HdE APgg4of met 2EF(Deficit)o] A =, 4
Fre7t F2 ARE ARRRE H9ole YodFHSurplus)o] WATHE35 &4
7k Foke 7]EA= 20209 EU MRV Elo[EIE 7IEA2 202595
5 AR A Ak 50

(H 2-5) FuelEU Maritime HZE| At HiAl

2/ LhE
( Penalty = (- compliance balance) / GHGIEactual /
(LCVVLSFO*1000*4500€ /t
Penalty

Where:
LCVVLSFO= 41.0MJ/kg

XtZ: European Parliament(ZAY: 2024.05.15.)

34) DNV(ZMQ: 2024.5.15.)
35) KR(BMY: 2024.5.15.)
36) European Parliament(ZA: 2024.5.15.)
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FuelEU Maritime 8280k 2030 & 20500 gt EU 7]1% =
Frof] BE7] 913t A0 & Auto] dAdt: AR 2AVIA HULE B
Hog sl Ay 7hs E Aeh AmRARES Sisty] {igtolth
FuelEU Maritime2] 730l= A 715 Adgo] that QMg E, Q1Z A
M dm A, gotol| 71333k Aol gt S$43HE 34, 18 £ 9
g AP v A(pooling), & A & FALA ] gt ofl9], f1H3]e] =
UEgS B3 getast I2AE 40| It 53} 22 20| 2T

H 2-6) FuelEU Maritime 2 &g MAM|LHE

* SH2E0I0IM A8t MRS RA7IA HULE HAMOZ ZAst 4 QIEE TX|

o EIEtA S AAHE0| 5 HIMEH AKX HZ(RFNBO, Renewable Fuels of
Non-Biological Origin) & &% /5t £ QIMEIE M= =¢

° 71 21 T2NANM SAAZ HIQ|

* 2030 = EU ST L 24|17t 014 HuiSH= ZAE|0|HM, 0{ZiM & S8ME2 et
Al EE J7| 290 Uist 84 M3 35 YR L FHIZE AL 2

o MBI0| B & O|4FQ| ChE MEI 78S ZE0IH #2012 = Us
& /XA, 0l M E2 MANOZ 2ATIA FAL: HStg &5

e XY, FAEM U ZHECE HAY0 2ES= XGS2| X2| 7|8t 02

c T Ao R 2hGt= +2l(FuelEU Penalty)= £ HIFLIE Z3t=E Sh220F 2HA
SHAIE Z2HEN A8

c Q39 B Y HE HHS ST 01 ZLEE AlY

A= EC(ZAMY: 2024.6.1.)

SaHES A 51 F4 Al ARGE oUAE ZRE Ad U BE
NUAANE S 71202 AMdsh 7|52 2020 Bt HiEE<! 91.16g
COo/MJoltt. EZE 2A47kA ok A3t HIHX|= ol4lstera, H|gt, of
ABIAAS 23S ShAHIERFS 2030 -6%, 203549 -14.5%, 20404
-31%, 20459 -62%, 20504 -80%C% A3t Aog ujotx|}]r}.38)

37) EC(AMY: 2024.6.1.)
38) S&P global(2023.3.25.)(AML: 2024.6.1.)
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senso geta 7 |02

<3| RENBOZ &7 =& ARSshe 4-fole JAIHE AT 99
= 7 A2 w8 AHEE Ajtete 2055Lﬂ‘:‘Ei 109 51t gadlE
AT g F B AR = 3le ole 23] wet £ B4 o]
28} o]Fe] HAo] 7hsditt. ol a7t " 8.5 Y= & e 4%
FAES Ad 7HF A&7Fssial Saldl = Vel 27] A i
2R S A8 RENBO A& JAE| B Hasitt sl F=237] e
oJtt. ojAtg] Eol "H7| §l F7]1F S 2 RFNBOS] A1t Hl-go] 4439] &=

= AoA FAE AYste 85 o= A= HASH=s Aol Sasi
ot RENBOQ| AR “&{stal r.39)

A FuelEU Maritime &5 4 5,000& °|4?l EU 5 W

Autogt A8 Aol 202849 4% Autat FAGE AU g

St As AET QYR FS A4 FEdiidol Edid 7HsAdo] =t

T ) Qo 20347 AUkE QIR W0 1%E 44 74 due
Aerh= —3— AAsgon, BERE nge Ao dasls 49
L2031 Za )i AR WRES 2%2 ARRITIE UEE mehE Ao

= OLE:]X’“:} O]—E T4 71RE = ARES Sefote 230l asit=
29]519] ojglo] wogsl Holch. 0
EC+= FuelEU Maritime®©| 418} 231219} AT AYARRof|A| HA SHA1A]

AZ 2 A% 5T AR i A St fun 22
Szel 4A7Ql 7T BE G4 7]eld oE WEchd

Jo

9 SlEAAE LNG, 40U 29
3t a7 AH] A4S At A4 (slow-steam), AANZE 5

98 22517 98] 4340w 7)e ge] v Aow AgEc

oy 42
L
rlo
oy
)
o
1
é
>,
o,
i
o(r

39) European Parliament(ZAY: 2024.6.1.)
40) REGULATION (EU) 2023/1805(Z4AMY: 2024.6.1.)
41) EC(HAMY: 2024.6.1.)
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H2ZE EEtL fHo OE ZHOoIH HAES s ——

1. 284 AX S

TARBIA 9= 20124 AU R &-88AA1S(EEDI, Energy Efficiency
Design Index)E AIZFC.2 2023¢ EEANYR] G-EX4(EEX], Energy
Efficiency Existing ship Index)@} B4R F=(CII, Carbon Intensity

Indicator)E &3l ©auiEo] disf A AAIFE EUE 202497
g4kl dis BiEd AHAETE EY-+Fs) AEHoE EU Yo
Yot A2 dalEEE FAsfoF St E3F 20258 FEl= ol
A e A= RS B9 EUY 7% SEE WF7] 9%t FuelEU

Maritime©] AA1E dFo|c}. o]Qjo= 2026"41'?— + GHG Feul Standard
o} eraA}t HiEd AAIR} T2 A7IEE 2X]7F AAJE o]t}

(B 2-7) 28712 78 o

_ 2AI7IA
T= 2 Al 2 EOIE THHI2 A7 tA rl.:o_qu
AN Tank to
EEDI IMO 2012 LR ES CO» Wake
A Tank to
EEXI IMO 2023 LR ES CO» Wake
A Tank to
Cll IMO 2023 NN CO; Wake
FU-ETS | EU 2024 | HRADY | CO, N20, CH4 T\j‘\?k to
ake
FuelEU - o Well to
Maritime EU 2025 MY = HlE | CO., N20, CH4 Wake
GHH Fuel s | s Well to
s | [ =) olx
- - Tank to
K7 |HER, 5 | oz AQet bS]
A' 07| il Xl |MO 2026 Ol—l— |_§ Eo COZ+<D| O) Wake(m;g)
K= AGM(2024), sh2MAL SRS LEXM2F p.4. Mac-net Al|0|Lt &IEXLZ
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sheszel gets 7H | 02

A7, AE 2ol slE SHo= APFolA S|l Hiet 2
o e e WAL Tk ZIde] T, Uelol 6 g Aol A
ol= ARt Scope3 7He|alE]of 23 157 = F 5 F-a°] T
of A, FAE Edk= HolY s tiH|7F B35kt ofA o}
(IKEA), 94<(EPSON), DHL, #4N=}HA(Kuehne+Nagel) 5 3¢, &
F7192 AAtell 13 Hgto] gt Hro] BrhE Fof AARE Aot
Ut 53] 2571 714y 1770 AElely AAREo] elsks CCWG
(Clean Cargo Working Group)= ¥ =2 /4AME EBHAHEFS 24
A HHIPA AAES Frleka

2 79— Al |. =_<
(O% 2-9) 2H7tA HIE Hel(scope1/2/3
Scope 2 Scope 1
INDIRECT DIRECT
- Scope 3 Scope 3
““ INDIRECT INDIRECT
piTH
purchased S
cpetben transportation
SSSSSSS e ety seam, ﬁ and distribution -
c® o ing & cooling For investments
leased assets - [ <
- = J3 e
goods | franchises
e mployee processingof  _gp.
fueland ~  “Sf commul ting - Id products @5
rqy related ,5“,9 f ——
tivities
b
transportation yehicles el
and distribution waste end-of-life
generated in treatment of
operation: Id products
Upstream activities Reporting company Downstream activities

A= epa SHO|X(ZFALY: 2024.10.10.)

o] &Jok g5 7]Ho] AEtgsolA 7t MaE 1L Els
Alol= AR)(Poseidon Principles)o] AAEHA FHSAAEL Hshd A

)
ol
N
f



ub "k ot g W= AZlo|th42) ESE Getting To Zero Coalition,
Green shipping Corridor, First Mover Coalition 53 Z2 df& AH4
HeaslE 7ESsh] g A 7197 A-E ] &9 Solth olE 7|
T R 20309 o] M7 AFA FEO] b Fetd Auks H|o|
Y AH| A0 B{is) 29T Aol

2. 229 AHO0|H MASS HEtA FT Yt

Zgloly AAFES IMOE HIRSH A7, A9 gith 2Ewof
F 2040~2060E71A] HYI-A 2 /e f1 A Al
HAT(Maersk= 229 ZgolY A4 5 7H 3440 BXE Ao
204097H4] YU-ARE Edol= AES s stEEo|=(Hapag-
Lloyd)7HA] 2045¥17H4] COSCOE Agt thF=9] AAFE2 205047t

A Q-ARE DAtk Aol
o]y MARES E8tA AT {5l 73S TEAY AAIE Rt

. CMA CGM2 10034 9] ElojdA /3440l HE (bulb)g 2s
78 =Y Agolth43) 3 FAR: ZgA FX-2391 Bpifrance®t 3
%f'a o HEZ A gekh e A e FGAYS T oF

-lo
K
il
o2
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iu)
Am
ol

iy

:EM

7
o]
20214 o]Hol= tiF-E9] H ol AAES LNG

A
Aol of-8-3ict. B}X]U} IMOS] SAIZEA AFHFAlo] &
o] ARE AT wrkA] MEEE Well-To-Wake® ZFHol| wet
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42) BHO| BHO|X|(ZML: 2024.5.17.),520195 22 28 1120| 24713400 202413 35702
sl

43) SHIBI(2024a), (ZAIY: 2

44) lYet=(2024b), (HAY: 2

24.5.17.)

0
024.5.17.)
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senso geta 7 |02

LNGAle] tigt e e ow oksjsict s|et oeke Aro] 7484
2 A3k H] W) INGE ¥ %S vl aalr) 23HHE HojA
A 7P5AolA Th2 ddmo] Hls) 7ol 9lth AAE CMA CGME
20234 9o st vjeke ke W3k weheo] gt 71845} Hle-
A2 ING 23408 AR}

H 2-8) AH0|H MASQ| LNG £ ER o1
e &, TEU
ofi2At e MINZH(TEU)
CMA CGM 39 535,058
MSC 18 274,736
Zim 16 192,088
Hapag-Lloyd 5 109,256
Pasha Group 3 8,800
Crowley liner services 2 4,800
Tote maritime 2 6,200
Seaboard marine 1 1,036
Matson 1 3,620
A= Alphaliner(2024c), p.42.
(B 2-9) 32 0| HAIS Y-XIZ S
SHA} 2040 2045 2050 2060
MSC O
Maersk O
CMA CGM O
Hapag-Lloyd O
Cosco O
HMM O

45) 20|X2|AE(2023), (HA1Y: 2024.6.10.)
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SH2AL 2040 2045 2050 2060

Wan Hai Line O
ONE O
Yang Ming O
EMC O

Xt&: logupdateafrica 2H|O|X|, XX} £=H(HAH: 2024.5.7.)

2024¢ 3¢ 71 ElelvA I7EE AR SJEFES AnE
H LNGA2 874, Hlghg FHAER 4&011 JA3 9tk INGA=o] o
3 7Fg A=F290 AAHs CMA CGMOZ F 3939 LNGAS E-{at1
Jom H Ao I7]% 13,000TEU o2 e FHoz sty
At &9 109 ZHOIHAARE AQgh AAEE LNG F41 ZEo
o tigt W5 oloj7kaL lov 7R P F1 A= 104 ©
At A olYA EETF F HgkE X4 = 20219 SHEEEE £
Ao APEgloH 2022WUFEHE LNG FHAL Aol I3
7155kl Qich

(E 2-10) Mef 37|% HHAIE BQ 38
ool M, TEU
1 21 NG L
A4 REE A4 Hohe

18,000~24,000 13 302,664
15,200~17,999 40 612,012 2 33184
12,500~15,199 8 114,420
10,000~12,499

7,500~9,999 7 54,856

5,100~7,499 2 14,654

4,000~5,099

3,000~3,999 5 16,220
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SHRf2o Zeta 4 02

Ete
5 = ool L or
2,000~2,999 5 11,452 1 2136
1,500~1,999
1,000~1,499 7 9,316 1 1,170
500~999
= 87 1,135,694 4 36,490

Xt&: Alphaliner(2024c¢), p.42.

HAZE ofn] 339] HEhE ALo|UAS HA-Ldst 91 Bt of
et 23249 Qx0T 1139 AEE BT Aol 0 Az Pxe

3 153 /\Lg}.‘% uﬂE'I-—% 1419& 7H21<_°£ o g o]ct.

(d% 2-10) 222 MAS2 HEE FEH 43 g

& Y o S & & N @ N
& » & ¢ i I S & & & & S
W \a 3 & S
N o o S < \4 S o
& < & & N 4 w
& R <& e &
& * &
<

m Newbuilding @ InService @ Retrofit confirmed  m Retrofit planned

A2: 20| X2 AE(2024), (BMY: 2024.5.17.)

46) Alphaliner(2024c), p.42.
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for Collaboration’ o A9 3ic}.47)

H2-11) HAFO HELS S5 TELAIRt YAkt

T IHEH 20244 20254  2026H0|& %]
CIMC ENRIC 50,000 - 200,000 e
Debo 200,000 - - e
European Energy - 2-300,000 - S-g1]

Green Technology Bank 50,000 - 300,000 &=
Orsted - 300,000 - 20|
Proman - 100,000 - =0
Watefuel 30,000 - - S0
Carbon Sink - - 100,000 S0
SunGas - - 390,000 S0
C2X N N 30,0000 X

Total 330,000 6-700,00 | 1,290,000 -

Z£X: fathom World(2022), KMI =7}

47) greenium EH|0|X|https://greenium.kr/tech-industry-ship—korea—green-methanoil-efuel-
netzero-imo-maersk/
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3
SHEH TR0 T2 S22 HE0|L My

uH = Y

205087H4) Aol At T4 2.8 24517 98] Al S5
1 AS AR ol g8 ARATolN At

Aeloly oA viEE= BavfEFS AlLlsz] Yo ol ¢
A, 7], Fxof| 4 duand FHAS EESUT AR AR 44
< gurQl ARl HERP} Eo] #A 3 EF(Regularized Linear
Regression)?t £ 3]7XZ P (Quentile Regression)= ©J-&3tc}. A7)
TEH 23S 7IREe g 20509714 A== el At AmE of&-
sff 205097H4] H oW AdRARTS ALRict nixEte g Agoly A
oA AREs ARsRFS IMOIA AARE SR 18T Sadls
ASATE ol-&sl 205097149 gaHlEdS F47

37



(a8 3-1) ZH0|H MO wH| =2 FF Z2MA

Zeo|L E5E Fala| M5 Ruls |

HAIAHME =/ HASE 37|/KE/
ER{y ‘""F_FEF = UZHE S
(CI=3|HEM) (E2C 31F8) (/221517

gElo|d =258 Y giEo[L] ML =
(~205044) (~20504)

37], Aaof m=

HEA DAl

ZH0|L] HEaE
(~2050)

PN ELTES
(IMO)

giE[o[L MO

AHFR F

~2050

INE=RPA N RS

Hh1E ZHoju Mo MY

1. ZiH0|{ S5 MY
Teurelincx, Verbeke, and Declerq(1998), P.W. de Langen(2003),
De Langen(2003), OECD =A|REZXH(TF) 5 A4 Aoy E5F
o= Ao+ GDPE &-&9f 7o ]"‘1 592 dS3T. AeHolv=
ol-5sk= ke S 2 AAIER! 97t tiE-Eol7] wizol AlA A
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EHEA A0 M2 == AHO|H H WX 5 03

oE

St Aol k. 20004 6,570% TEUS 7|23t AlA 34T Ao
T2 20219 29 TEUE 93 dHolY 532 AlIA A%t
S o] sk=t 20099 229 AAY7I< 20209 F 24 WdElo
2 QA AA A7 G48ES o EolY E5EE 2 552 UE
Wit

£ o
(L=}
ou‘?ﬂ,

ol

l

(O3 3-2) MA ZH|0|Lf 23St MIA GDP
250 180,000
160,000
200 140,000

120,000

-
i
=1

100,000

‘ 80,000
60,000
40,000
I 20,000
0 0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

i
=1
=1

w
=1

O 2EF —— M HGDP

A=2: 28(2024), S&P(2024)

Aeo]e] BEFE A4 02 FRYT YA AA BASt] Helge
W3} Aot gltk. B4 GDP 1% 27h4 Aelold] Z5ake 2% ol
Z7RIAIEE A0l GDP 1% $7b4) 7eloly] B3 1% vlwoz £
35|91,

(E 3-1) MA E4LHGDP)2t ZiE|0|H 2S2ate| By
’00-'05 ’05-"10 ’10-"15 ’15-"20 ’20-'23
2.45 1.48 1.27 1.26 0.30

21 2020~20234 E@*%Eﬁlﬂoi OI5HK| Y=
EL S&P(MIH GDP)(ZAY: 2024.5.8), S2&(ZAY: 2024.5 8)(H|0|H 2T), KX Akt
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oo ZEoly dl& E@ol4 GDP WHe} M Y TasS 4
83) 205097kA] Agstct B3t 2020~20234¥ GDPe}F Agoly E5wF
o] BAA Foo] A e A== 20239714 HE5h 2Eo
Al 20008~20208 ARE EE3IT) AlA AgolY E5HS S,
2050971A] AlA GDP A2 S&P =g &-83l.

log(container) = -7.1263+1.0434 * log(world_GDP)

A7IHA o2 BEFHE &3 23 Y340+ 20504 4.79 TEU
S 7SR oY HHAPS o8] BAYst A3} oF 3.39] TEUR YERGTY

CHQ|: Hiot TEY

500.00
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350.00
300.00
250.00
200.00
150.00
100.00
50.00

0.00
2000200220042006200820102012201420162018202020222024202620282030203220342036203820402042204420462048

—og-log TH A —_—Eted ey

INE=RPA N ESS|

3 ﬁ_% e
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SEA A0 M2 22 7H0|H Mo WA +2 MY 03

H 3-2) & G179} DNV ZE0|L] £ 0% H|Z

5718

A= 2003 2030 2040 2050 . oE
23-'30 | '30-'40 | '40-'50

= o7 25177 29343 33253 26 = 15 | 13

Doukas

eES | oag 24975 31143 38151 25 22 | 21

DNV

2029 23047 | 28966 35036 2.1 19 19

At=: Doukas, H(2021), DNV(2023), XAt 28

2. ZiH0]H Mt MY

AglolH Ao o] et AP R 2ol W2 FaFo] tiF
ojm] ujg Aol gt A= AgHHolrh. Crew(1986)48)2] Aol A
S1eFA(Top-down) ®4] 02 HHiASF EolH Aol dhsf afl&3le
, Luo, Fan, and Liu(2009)9] A-ol4l= gy o] F5of 25

S ¥

ol¥l QToAE HAL2021)] A7 SAREIA Lol BERS
Aefs17] giat 22(slot) S-S o 8FTE 20004 1749] SHE B
Mo& 147TEUS] Agolus 94t} shwt 1 227} Az} 512t
20224 1709 &2 8.0TEUY AHo|uS St

mﬁ =y Hn:

48) Crew(1986), pp.43-51.
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(38 3-4) ZH0|H 230t U, &% elHE

1,000

500

o ol wl ol ol ol o ol W W W@l EEEREREREERER

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Z7g 0|42 SUHY(ETEY)  e—mslotD] T B ()

ISP RS

ojg% lFEo] skl olf= B VA= FA =, AA, B
off thiek &7} o] FoA|LL o] Aoz Sxof et #AI7F A5
<A, =7k ZF AsH olsy, FoiAbE, Z=4 WdYy} go] 580
=2 —T—’: 219l ‘%‘a“ 5t 74Eﬂ°l‘4 +5F717} 71011]”“1 QH%O]

(2% 3-5) ZAE0| B M 50|
l:|»0| LE

18.0 e 16.6

155 150
16.0 147 145 146 147 147 154 14p 145 13 54
14.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

A= SHE(AMY: 2024.5.16.)
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SEA A0 2 22 ZE0lH Mo wH +2 HY 03

IMO(2020)9] AFolAE AHolUAe] 27 vl5e At At
qPskE ) £2FAYQ HIFS ZaHE v, 10,000TEUR o A
9] vlF2 71 Aoz AgHt

(23 3-6) ZiEH|0| 37| HIS H(2050)

N Il\/IO( 020), p.126.

o] AZoAL 2020WFF 202419 Aut I37]¥ Adf Q% oy A
kg 23ts) S7HAE A3 205099 H5E et 2 109

BlojHollA = A o g W sko] A2 mhubAFo] HlF-2 SAGHAE
15,000TEUR ol AHhe] H|E-2 J71 AR o=

H 3-3) 2050 MOj HIE MY

el %
MEF 37|(TEV) 2023 2050
~2,999 56.6 55.1
3,000~7,999 22.9 19.9
8,000~14,499 15.4 14.2
15,000~ 5.0

A= S2HE(AMY: 2024.5.16.) KA =Y

43



Addfdigetel gta A= et A5 52 o= Usf e oy
&% (slot) 1719] A7 A== 8.0TEU ol 7155171 YErt wet
A ol AFollAE A% & A2 22 A< 8.0TEUS FF
7R’ 211 7.5TEUR &3t

Zgoly 7] EFE= IMOQ020)1A AAE 71%o] wheh &3t
(3t 3-4)%} Zo| FAgolY &23 At AAAE 7.5TEUR 7S
o], 20504 A= 7,6444, 44,3373 TEUR /=t 2023 H]5]
A H4= 30.1% 571t o ¥l Ad i 71.9% 57 Aldt tE
3t& QIe T2 ° A FE ACE iFH

H 3-4) AH|0]HH M MU(7.5TEU/slot 7|F)
B9l B4, & TEU

3,000TEU = 3,000- 8,000- | 15,000TEU

T Ot  7.099TEU 15,000TEU Ot A
2020 3,353 1350 933 238 5,874

.| 2030 3640 1435 978 388 6,986
T 00 3917 1477 1,030 565 7.410
2050 4215 1,520 1,084 824 7.644

2000 4571 6,701 9,940 4573 | 25786
2030 5417 7778 | 11373 8129 | 32697

TV om0 s978 8205 | 12276 | 12153 | 38610
2050 6263 8223 | 12588 | 17263 | 44337

12023492 dXxt=Y
AMU: 2024.5.16.) MAL =

Rl
Hu
il
1
>

(& 3-5)¢ Zo] &x7 AYAF 7|ES 8.0TEU 7|¢2=E & 43¢
20504 ¥ Al f1EE 7,1673, 4,157%TEUR oAt} 20233} ]
WoPH Ao H<= 22.0% 57Kt dl ghel], Ao 5= 56.8% 71 A
o= oAt
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SEA A T2

=29 ZEO|H Mt WA

(H 3-5) ZH|0|LM M HY(8.0TEU/slot 71F)

3,

2020
2030
2040
2050
2020
2030
2040
2050

PSYNE=Le]

TEU

4
N
S
N
»
r_u.
rlo
oz I'IJ*

H2E ZEO|H MO EtABHEE F=FEH(BAU)

000TEU
Olst
3,353
3,586
3,765
3,952
4,705
5,220
5,682
5,876

3,000- 8,000
7,999TEU  15,000TEU
1,350 933
1,414 963
1,420 990
1,426 1,017
6,896 10,200
7494 | 10925
7802 | 11,638
7,716 11,776

MY 2024.5.16.) KXt =Y

1. ZHo|HM Az 20 =F

= 371 “«1 g

Elo] o]l #-g-et.

42 2t 03

L‘_|-0| X-I_J'K_, M TEU

15,000TEU |
ol
238 5,874
382 6,738
543 7,047
773 7,167
4,707 26,508
7,832 31,471
11,557 36,679
16,198 41,566
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(d% 3-8) ZHO|H4M HEADZ FH T2 MA
H237|(TEV) T E LT
(24)
M A —————— | T O]
N4k
EEDI

fals IS

/ gz es = g
Mt Cf st ( \_/
T8 7 E
uls B

INERPSINESIY

1) ZHo|HM AeART FHA

2A7FA HiESo| #et AYPYAQl Wang er al(2018), Le et al
(2020)914E AeF 37], Lo T2 ARARGS FHIATE4950) 4
Al 2} £5 ARARTFS o= WA= 71483E L, b
)= o8l FAok= WA E ARESITH HTols HAlE Y-S &85
HFAIS0] 2857 9= Moreira, Vettor, and Guedes Soares (2021),

Uyanik, Karatug, and Arslanoglu(2020)9] -7} i34 o]t} 51)52)

offl AtolA AREE= AF YA Ao TAHE A= S&PAA
7ot AARE Aoy A HAof tigt A=F o83ttt A A%
49) Wang et a/(2018), op. cit., pp. 817-824.
50) Le eral(2019), pp. 615-632.
51)
52)

Moreira, Vettor, and Guedes Soares,(2021) op. cit., pp. 1-14.
Uyanik, Karatug, and Arslanoglu,(2020) op. cit., pp. 1-14.

46



SEA A0 2 22 ZE0lH Mo wH +2 HY 03

(2021)9] A+ollA= 20199 71 2gAdEk] gk A=Rks 83t o]
Holl= 34 - Aldka '?-;%XH HE Auro] g E BE ggsto] gy
o] M9IE It oyl AR dEE, S A EE AEAEEH
UE 257t FEE0] Sl A=TE )lo] ol At BES 53T
Z 2d 750 AMEE AEE 6,28140]t.

F

O
Bt o MEP Aﬁ (2021)01 A *H—L% dt-h di?iiﬂ EEDIC| #AH W
-O_

2 4> F
i
o
_\;
=)
_r;
m
ol
(esl
(oo
=
:Ll
Y
E
i
>,
g
]
o
G
— L
o,
ot
)
N

F AERS
A AT 1 711 ddEe ’\40“%?01] A 23 ol diet M &

o

=°é_uﬂl

>,
1
.—‘1

ki o],

e
ﬂJEE.

7|28 A% § B AnEY AudE AR oF 1058,
2715 A IH(TEU) 4= 4,435TEU, AH3k&E= 20.8
A%+ 2007902 UERITE EEDI HE 20154 o]Fof Azy A
FASE7] 98l Hol(dummy)HE 240 ARSFIT

W

Mo BN

(B 3-6) HE 7| =84

HA W3 |H 1PN HFEH
PSIEL ==
8= 92§>+E° 104.99 310.0 43 75.21
TN S
MRS DHOIM Sy 435006 | 24,232 95.0 4,328.76
(TEU)
NS AT
) 20.8 27.5 8.0 3.15
7E G (01H) 2007.4 2026 1971 8.88

PNEEPSIVESN

AgojyA Arinsf FHYLoA FEHeE AeHo|HA dAm AT
ol =YH,RE AL(ship_speed), AEFA7|(ship_size), AZXAE



EEDI tjm] ¥ Ak g B o] 2(log)drg 283 3
49) fojgat Aax|o) AL GRP

log (fuel_consumption) = B, + 3, + log(ship_speed) + B, * log(ship_size)

+ By ¢ built_year+pB; « dm_FEDI+e

fuel_consumption: MY} HAZALESE

ship_speed: 48 2eVts HA £

ship_size: H{7ts ZE|0|H 2~(TEV)

built_year: 1% ¢\

EEDI: EEDI 7#H| MEHphase 1: 2015H 0|§ ZAX Muh)

2) ZiHO|YM HEA DR FHA TFE A

CH3l7124 Aol EEDIS] 48 Ao e Aol Az 9
o) 42 BASNA A8k BAEI Aol 1% S A
o) ARATFE 2.4% ol F719) 1Y 2 JFS 0l
HEoick, A7) 1% 3718 A9 ARABFE 0.5% Z7H A 2
710 2 ARARF F7ME Eotsl AL FAg ol 59 1

A e
BIE 190 0.59] A= AR A3an7t 9lo™ EEDIE QI dma
F AARTe 18% ol ALoE YEHT

48



SEA A T2

Z=2E AHO0|H ¥t uX 2 MY

o

(H 3-7) M| =2M 2t
B o o
s 13.97775%** 3.453355"**
Ch (26.50427) (5.198488)
- 2520462+ 2420458+
A (137.9241) (134.8647)
I 0.499875%* 0.504754%%*
(145.0819) (152.9354)
N 0.01057+** 0005183+
(~40.7477) (~15.58376)
£0.181042%+
EEDI(HO) (~24.33097)
= 0.958072 0.961679
e 7 19 2Z00M AT} QO3S ojn|

03

AR T AofA ZEAFAIFY] FHRSS, Residual sum of squares)
9] HatE BH o= IAATE AFEsH] il Alegto]l A- o Stk
ol H§ ALt Wt A d& ghEo] Wold 4= Stk wiizol 3AA
I 2 Alojsl Bt JMAsks FAAFE Pl ARETE FAIAFR
PoAE= T2 E2 ZHF gpalo] MAHL53)

QLR

A=

Min(RSS(W) + alpha*|| W?)
U1Halpha)] 450l whet Uut AP AHE D} Zjo|7t EHt. gt
9] 27} S7YohH H8E<o] ERE EA5t] ol Wrt HASHETY, o]
o dae}l W 7] 432 olFH= WAE fA(Regulation)2tal F-Ett.
B &S 2 = Min (RSS(W) + alph o*|| Wi, + alph a*[| WII3)

53) #&T(2020), p.320.
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2o} SIA7F Sl A=
5 AlQstae gyt o] wsle] wet Al tof] 2 Apol7h AAEHA|
%o Aoz yehtt.

(F 3-8) WAAEY 2N 2

H Alpha:0 Alpha:0.5 Alpha:1
g -2.267898952 3.518461 3.491895
M 0.025483467 2.416667 2.419569
Mg 7| 0.130125013 0.505119 0.504804
HEAE 0.002748305 -0.00521 -0.0052
EEDI(EO)) -0.013402815 -0.18045 -0.18048
R 0.25184 0.961703 0.961704

R M R

gt o] 0.1 W e} zko] wslo] e W JYrs Z4% 2
3}, detAEy AR ARt GART 008 T 712717}
Fhte Ao Uekgrt

(23 3-9) IH2E|(HTHOl| M2 HE ST HIHB2AE)
2.5

Coefficients

\
51
0.0 05 1.0 1.5 2.0 25 3.0 3.5 40 45 50 55 6.0 65 7.

Lambda

——— LOG(SPEED) ——— LOG(TEU) ——— BUILD ——— EEDI
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TAS ARG N = IS 7HAsH] Asf ol Aol A ARSE A
g F71H08 W] B BeSolA £ E94E WEd 1 wgo|
A= ¥ HoE AuEY] S5 E98ARAS AR,

R AL G2 o] &3t AT HRAT T2 FHFE of&s)
ot AFDAELOA G52 RHe, ) HLAFROL)E o]§d Y el &
FHLIJPET], FHFE o|§FHE FAYE Yle| & HLIJFT & £
&y Fxapgrio)) P2 yn SUshA FF51E Ll 5
GGG AL, qEIA] B FFF 6= TS FX 5,0 A
R L 3}8}T}55)

N
Q)= ¥

,
x' B

N
dy;—z B+ Y (—qly,—zp)

54) Z|712(2021), p.62.

55) Cameron, A. C. & P. K. Trivedi(2010), p.274.

56) Cameron, A. C. &P. K. Trivedi(2010), Z2t5|-BiA-2(2017), trans., p. 275. XQI&: £712(2021),
p.62.
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o

£ ave 129914 0.40%010 24 99714 2271 0.85%% +
o] A}

7Fohe Ao YT

ol)l

(B 3-9) 2?2172y 20

et 37| 129 259) 329
Yol -0.21082 -0.8323 0.174365
M 2.9237171%** 2.718534*** 2.71138***
Mk 37 0.441504*** 0.480208*** 0.478939%**
HEAE -0.00395*** -0.00345*** -0.00392***
EEDI(CO]) -0.24359*** -0.24559*** -0.21656***
R 0.808622 0.818926 0.828882
et 37| 49| 59| 653
Yol 0.553217 0.058452 0.803005
M 2.586099*** 2.556996*** 2.449273%**
Mk 37 0.492412%** 0.494609*** 0.51262***
HEAE -0.00395*** -0.00365*** -0.00392***
EEDI(TO)) -0.21681*** -0.220571*** —0.21952***
R 0.837426 0.838072 0.835293
REEY] 7ES 8=9) 929
Yol 3.179293** 5.663213*** 8.248584***
M 2.241613%** 2.171168*** 2.080793***
Mk 37 0.5447271%** 0.548581*** 0.554249%**
HEAE —0.0049*** -0.00598*** —0.00717***
EEDI(CO]) -0.19332%** -0.12916*** -0.08469***
7 0.823809 0.806572 0.775286

Zxox wx xe= 787010%, 5%, 1% SZ0|A H47F R2l8tg oln|
xfg x-|xr IM-I
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19) wsfoll W A4R] WsKe (17 3-0)2) Uk AL Hol:
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ol27] to] AYATFolA AAIRE Wk FAR PA o8 =
FAeS BRI duing Azl vla BT

A AgATRFS 289 8 2
and Koehler(2003)°l4+= AEre] AAZ=Z(P), ARAESHAS(E), Hdl

A 7Fs AN ol&dl HiEES S8k
B n

=== _XDIPA[WX Fonm > bhrs fyr < Eg/km X 1000
iz

o[§l AtoflA= AlA A"l A Y] gaulETrS F+74- A5t Hd)
2 7H] 7HdE Bl RARES 785 ol& 7 =3
g Attt AR, HEolHA H&2 Czermanski er a](2021)°1]1
g3t Ao = 17ER FEF o L9 A& FAIE 389
16.1=ER A&7, &4, ol E4o] &85 Hgoj A8ty Azt
2% U= Czermanski er al(2021)2} 5LsHA 250€ 2 7H8gt Al
A, AgeldAe] 271 47FA(~3,000TEU/3,000~7,999TEU/8,000~
15,000TEU/15,000TEU~ZE FE3] HHFAAF dr ARTE A5
Adigs 183 & drardhs FEACh A, AHe] A9 B+ A

< 2830t 3P A9 E9<(Clarkson) A=E E-&Fct o
AR, R2AZ Y] AgAWFE IMOR014)9] 4F F A7 AWl 5%
£ A& oA, et/ B S AREShs BRI ARARTg
Comer et a/(2017)9] @At A AAGE AElo]HAM = A AHZF 6%
= gagd

=2 T10 X

T
-
‘Z
m{ﬁ

57) Czermanski et al.(2021)2] 7= 20183 M&S 7

TO 2 AYE0] 2023H MLE0 = XHS
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2) ZiEO|LMOY BASE FY-HY

—

IMOS| &&ta: A17F 20234 FE40 HisiA A= o] A= ZEo]
uAdol Ago] &% siEfels BRIt 202397 H 2026E714] Hau)
S92 201949 div] A7 2% Ehdforss 2Tl R A

=2 ol S| 3
At 7Aoo 2= Wgke, INGSF 22 dw AT A5k JAT 1
H|S2 A ulu]siet, o Aoy Adio] Higt eAuiEsF Ad-2 &

7139

010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

20
K& 22£(2024), (FA4Y: 2024.6.10.)

2Atd & AmangolA ey Ad9] BlE2 °F 27.0%%2
20239 71 °F 7,400 9] A7t A6 Zlow FAHM
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(O 3-12) {20 M UH|O|LfMIH2| Az ARE

+ General cargo ships 5%

Chemical tankers 7%

+ Container ships 27%
+ LNG tankers 8%

« Other ships 15%

+ Bulk carriers 23%
Qil tankers 15%

F A=l 71E2 2020
Xt=: STATISTA(2023), (AAY: 2024.4.25.)

o[t AollA 4T oA Aramg2 20234 7I& <
8,027% E0& =0} thE BAUH] & 8%2] o7t Sl ACE U
EFTh olet Z2 Aol7t Y= olf2E B 7HAI7E EARH. AA, =4
710 w2 Zpol7t LT 4= Qlrt. o 41YY] ARARTFS 2ATEA
SRS 7|08 A3 Ak7 el o] HoA&= Tank-to-Wake At
525 ZE9tt WeF Well-to-Wake A5E &8-S 749 20234 AH|

ojuAdlo] AgAmere oF 8 7007t Eo g At E4), LNGAIS H]|
23 2A Aol tigt A=E ZeekA] ol I FHEUS = A
2023¢ 7] LNGAIZ 5130 QIEE|o] 27 Fo|HE BAH|ETo| X—i
PAE ofH AofA= olEt 84 E WA= X3 E}

AHolvA AuaRT -ir 92 (& 3-100°0 AA= o] . 2023E 7]
& & AHCWAN Y duaRF wiES 8,027 o FEHeH o

%‘:’
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SEs FHOI E 32 70| Mo wH

10}
bl

135 03

n
i
0.

39 Ad#o] 8.0TEUY 4% 20508 A=mARF2 9,026% &

T

(H 3-10) AHO|HM ARARE FH(8.0TEU/slot 7|&)

B9l £/91

EPTES 2E | ez _

T S | e | Ean | Ear L2
2023 72,123,667 = 3,606,183 4,543,791 80,273,641
2030 76,384,209 | 3,819,210 4,812,205 85,015,624
2040 78,479,220 | 3,923,961 4,944 191 87,347,372
2050 81,091,810 | 4,054,591 5,108,784 90,255,185

F & O 16.1E, 28 Y4 250 71y
INE=HP SN RSO

A2 AEi7E ASETIL 75| st Ao TSk 2 T

R

==

SH2 3114502 H83 A3} 7oA FHH AndEFS 7E
205097H4] 7129 St ARE AREE FS- 20504 EAHIESRS 2.89
Eo7 Y- HAgHc)

o

(& 3-13) AUH|0|HMTHe| BHAHIERF HMA(8.0TEU/slot 7|F)

285,000,000
280,000,000

274,549,76; ]
275,000,000 )

270,000,000

265,000,000

260,000,000

255,000,000

250,000,000

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Z: X29| 71E2 2020
INE=HPSIN RSP

2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047

57



20234 7|1& £ Aoy At dmAneEf HiEL 8 0275 Eog =
AE=y A7 &34 Aol 7.5TEUY 4L 20508 AgAHFS
09,0269t Eo2 AWHT Aoz &5 A AFo] THago] wt
AEFo] EHA AWl dgsansFr 2718 Ao oAlHEL)

T 3-11) AH0|HM HB AR ZX(7.5TEU/slot 7|1F)

=l /A
o83 T S-S .
B FUR | HEF  HEAA  HX A B
2023 72,123,667 @ 3,606,183 4,543,791 80,273,641
2030 77,295,614 | 3,864,781 4,869,624 86,030,019
2040 81,063,944 '« 4,053,197 5,107,028 90,224,170
2050 85,540,746 « 4,277,037 5,389,067 95,206,851

L

S oL 16,115, 28 Y4 2502 7HY
R & 2

ARARFS 7120R 2050974 7129 SHHARE A48T FY
20504 SAMEFE oF 30 Eo2 24P HaNEYe] A

S7HE= 0.6% Q= 4] gkom AR 452 9 X3 Ad=E
013t ke ZrlHrts &3} £ 7hAsH 74_& o /=t

(& 3-14) AH|0|HMTHO| EABIERE MY(7.56TEU/slot 7|F)

290,000,000

283,879,804
280,000,000
270,276,49
270,000,000
260,000,000
250,000,000
240,000,000

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
. O
= K20 7|2 202042
X2 A A
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SEA A0 2 22 ZE0lH Mo wH +2 HY 03

[EA(2023)9] 9dto] w2 20204 4o ean&af 8.69 &
2 71Z23 01 2050E7HA] A&Hog F71E) oF 11.09 Eog Ay
t}. [EA(2023)9] A5 7I5te 2 FgolY o404 Hi&sh= B
HiEFZ 20509 oF 3.09] B2 715 ACE AT o Aol
-3t Agloly dfArGoA LAY ok BrAEIERS 2050 7%

(& 3-12) 2050A7K| EtAHHSE H| W

Ci9f: wiBt £, %

E 2022 2030 2060 2050 22
EAQOZS) | . o 2M1 | 2546 | 2965 09
sotn ' 2647 | 2720 | 2811 07
= Z1E|0|H SHRAIR Q| EAHIZE2F2 2 STATISTA(2023)2) AR E &1l & HE20| 27%S 7188t
E IEA(2023), p.268, '| b

H3E fHojuM wx =2 MY

H}O}

1. HAHEY 4= 4

H

IMO(2020)2] GHG 4" studyollAl= Aldtold AR&sIAL A8 &
e A9 gAY gAET, Uk 59 ARE AAQT gurEo
2 Yool 2 HFOS} A58 15 J3(g)d TAMEHS 5Us
Al 3.114g0 2 YeRsith LNGS] - IREE]1 yA-3ol Bls) 15% o4
o] gtaElE 7% E3t Qe ACE Yoy B Wit dol A%}
2 ARl 22 7|&o] Basitt o|Qof Hgh&2 11T 1.375g9] A
£ Hi&sle Aow UEhgt

—
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(B 3-13) A=Y HAHEAS

A= 73 s = EIAHIEZ(Co,/g) U (E/m)
HFO 0.8493 3.114 1.001
MDO 0.8744 3.206 0.895
LNG 0.7500 2.750 0.450
HEt=E 0.3750 1.375 0.790

LSHFO 1.0% 0.8493 3.114 -

A2 IMO(2020), p.92.

A &S Eol7] 99l AltEE ARE2 94 AHE 39 1S
(HFO)9] Hujdego] mX|A] &3l o & A% %7t BRsith g &
SAE 18860 Bls) oF 4u]9] B3 &Fo] Q3 EH dH Yoo} wek
=k 7|EH 1.8u0A 2.8v) ¢ @2 &Fe AR it

H3-14) 912 95 gy
(o]
=

gz RY SEEIMI/kg) | FTEZMI/L) Y7 2&(m)
HFO 40.5 35 1,000
LNG 50 22 1,590
LPG 42 26 1,346

RS 19.9 15 2,333
OlEtE 26 21 1,750

LL{of 18.6 12.7 2,755

o 120 8.5 4,117

X ©7| 252 HFO 1,000m2| RIIPS 7|ZOR AXE 4XI2)

7
Xt&E: Ammonia Energy Association(ZdAY: 2024.9.30.)

Y& FENEH(2020058)9] Atgo] mt=H, AuF Aol &
S 7102 g o e g4 g 5 2= E
IFLHHFO)2F AEkg F/(MGO) 5ol sl < 10.0%= =
o] 13 Aoz ditFEt AR, LNGO] H|F] HEk2o] B4 uiE d7

N >~
£
N

ox S

I~

58) Y& ZEWEH(2020), X $tsS 2/(2020), pp.143-164.
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SEA A0 2 22 ZE0lH Mo wH +2 HY 03

ik A4 g2 AR HoARE, 2T Uﬂ 2ol gy dmw FET

=9 7 olgrt Atk AA, INGE B8 Qeln we el Badt
uh, e AreolA] Aol Ziss) Bt 8 ool o golsit. E
3 71 WA AT 384o] kot ddmet 7Eo felsich B4,
Wk 2ol Sz S4o] glol, Ak WA A] Az o Baslo] slof
292 YoNA eieth A, 71E AR BN AET 4 7] TR
7% ASOIAE AFET 4 9ok 224 AAISL oju] T BlAES o
2PAL A Folt

(E 3-150°] H=49, e g5y SAauE2 LNGSF HgtHr
29l §g&o] W2 Aoz Helth Iy} Wieh&o] A4t o]

E}E‘r E*“H%%Oﬂ% 2 Aol7} TAeitt, dubzo g Wehel Advka
YAk | A% B4EE ARE7ER(Well-to-Propeller)

K\X/h‘:‘f 766g2] & } HiEET 9, wReh T2 Aol fEst 4
B4 9455 AR Akt A9, oA viEF2 KWhid 338g2.2 F7
FolEe o= DPE‘r T}, E3h Hlo| QuiAS Sga) atd wEee A

(H 3-15) it 2Al0) TE HABE X}0]
EtAEiER EtAH{S2
olg o5 (o/M) (9/KWh)
e Well-to-Tank | Tank-to—Propeller | Well-to—Propeller
OILATASA E) (MRS E) | (MMSE AISTIX)
(&E ) 18.5 488-549 630-691
(bli_o,\glggs) 554 107 531
Methanol
(natural gas) 27 550 766
Methanol
(biomass) 42.2 0 338

XAt&: Nanyang Technological University(2021), p.6;, Z712(2021), p. 79 el
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IMO2] &aHiE Ao gt AAEe] a2 247 b=k 7 &=
Ao 2 5= HAT(Maersk)= 2030W7HA] A4 £ AHukS A4
o7 T Agoltt. &of HAAE HEE 34 Auks 3 2440
Irglon, siegA gauiEe] tigt A Alg Fajol= 2Hdst=
dgoltt. &S AR 7 e =Y 59l ©#asHEe Gt =1
T Stk HAIE ko] AR ofl|A] 719l European Energy®t
AE W, A7 19 B9 HgEZ I597|= Ft) off Ao =s
TE= HEE2 HSY € o] ujAS &6 AJAkE|o] TS0l
A5 Y. 18y &9 WSE 16,000TEUG HEhE 7 AdF 832
7k 30~40%t 9] HghZo] asty] fzel, A 3uFe2e AR
=9 7Fssitt olof wEk MAAE XY A= A4iko] kst 71
| gk AT HM&AE S5kl Qitt.

B of

s l‘_&

)

CMA CGM3} stEo|Exs MAIAS} I FAIAQl 7|& EYHth=
ARAAQ] 71& g41& B IMOS| ©adlE Aol HSshltks 47l
T} o]E9 2 -3 7|&2 LNG A8t g, CMA CGM< 20244 A

5130] g6l= LNG 5348 29 FoJc}59) o]dllfn'ﬂ %H 15,000
TEUR AHE LNG 140 & 7xglon, Ads] dd At & 47
Y LNG-ready Ao g etiujE Aol o-35H7] H 3’457]7% ZX
2 EAEQITh60) T SA} BE ING F3140] AT eh45d 9] sHe
ofugtal Bl glom, 440} Hio| QuiA AR IS £l Stk 1
2L 2bAgH %ﬁzﬂaoﬂ Teobr| A9l HE7H dAlA LNG F3140]

229 9o AF3t Adlold AASL IMOS] SATA(EER)
Aol hS3t7] S A8 ARE ol & 4 9 AdF EQlo] H2o]

59) Alphalienr(2024c), p.42
60) 20|X2AE(2024)
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SEA A0 2 22 ZE0lH Mo wH +2 HY 03

o B $49 AAES diAlz 2e4 A0 £&5F 0% disshe 4
ol Ut 20229 L A== EEXT 1A cu]ste] thi29] AAE2
=8 AR FAE B3l dRHiETE S0l U AgE 2es Helth
IMO 2020 A FAO= A F=o AHe FUske i At &
&% A2 A= OE dis dEe it Bk

N
39

2. Dj2f ¢ +Q MY ALIE|R

i

Ol

IMO(2020)9] A-ellAe= vz HA=ol et AU eE 2714 ¥ete=
AAZT. AR, INGS}F dlg-2 22 218 A=) H|F Ay} 7]
SE| W ade] ZAdHo gler, £ 7= FEE0 Sl A Al
el 2olAs 205097H] olFdE ARGHISO] 20%°] ol=H HAFSH
A= HFE 20%° oI A= A, F HA AH2] oA 2030
Q7p2] olFdz ARgHIFOl 54%°0 ol2H 205087H] FEAdR HFE
o] 100%°ll °l& A= AFHAH.

(E 3-16) M4 Sz HEE

olz 20304 20504
LNG+FC, BIEtS+ICE 5 A2l 1.5% 20%
OIZC=E ALE AlL2|22 54% 0%
EtAZ2IoE ALz 0.05% 20%
(54, YZLOLS) AlLt2|22 0.1% 100%

Z. ICEE Internal Combustion Engine?| 2AtZ2 LHEH7 |2, FC= Fuel CellQ] UAZ2 A=K
At=: IMO(2020), p.275.

[FAQ021)014 2HEFE 4918 Yl A|2(Net-Zero) Q7oL S ok
L AR 7R5E AR HEAsL A Wolx Al hE s oA
25~35139] o|=7] o] 2050497HA] Y-A|Z Dol ol A

O
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SEAIRE vl 6%4 e
aHiEFo] A #4ag

=9
Aoz

& A531H 2050900 oF 1.29 Eo2 &
2020 71E 8.4 E). ok

gl2ollA 2050971A] A5 AR ol&stad], 20504 7S 4y
of & $:40} 72 HEkh A7 H|F0| 63%7HA] 371 AoE ATt

B 3-17) st ¢ls MY
T2l %
= 2020 2030 2050
L2L|0} 0 8 46
A 0 2 17
HI0| 20i|LX]| 0 7 21

K= IEA(2021), p.138.

W212](2023)9] ATollA= H=GA Het AERARE B9 20509
7HA] A= HISE AYF 20309 F 66%2] AR HE 2050E
17%7HA] Sopx| |, E-fmo}e] uj&E-2 17%, Hio]2.ojAo] H]E-2 16%
A A5 Aoz A,

(O3 3-15) 2030~2050 52 Sz MY
B other

Nuclear
I Green hydrogen
B c-ammonia
Blue ammonia
E-methanol
. Biomethanol
B siodiesel
E-methane
Biomethane

I Liquefied ratural gas

B Fuel i

2030
Xt=: McKinsey & Company(2023), p.6.
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YELA A0 D2 229 el N0 TH 42 Y 03

@S] HFO, LSFOoF &2 shdm 7Hte] Ad dee 3042
LNG, fehe 5-& Argols Auto g Asld 7psAo] &t 20244 59

gl Al 71 oF 3909 TEUS] F8Hd ARA(LNG, mg2)o] E+5
Art.oD 20249 59 71& F g ol Aol W2 6249 TEUR ©]
S 2874 AR(LNG, "Es) F7/49 HlFo] 62.4%2 LEFT

ST B8 2EM YR
a4 37|(TEV) (TEV) e TTEw)
10,000 1687.822 1.447.820
5,100-10,000 403,474 255,860
3,000-5,100 39,260
(3,000 25,68 34,390
Z3t 2.155.824 1738170

At=: Alphaliner(2024b), KXt A4

|o

SEARE S 24] 9] g ehaiEE U-AR=
l JEITh IMOE 20509 dfl24Hd9] dl-A| 2 %L%

Lkl H 044011*15 AR AR HIF SO1SAT Y%
A} Tt 9] Hgks, diYol 5 FRtAdRE
1—%3 %XH OJ 3 MDOS}F 22 M= 7]5te] w7}t "asict
whebA g Feth ARRo] A2 7leA]] AokS FESfoF gtk

l!

JPEJ
|
>
~
R < R
D)

ol rEHU
=

Iy

g g
L °
)

m

IMO(2020), TEA(2021), B12](2023)9] sf4t49] dAgo] digh A
AUR|E v O R o|H o] A8 AUE] & =E&3ith @A 2024
d 49 712 AEolvA2 iR sHARTe 2 233t LINGFA
AL 9450 = oF 121WTEUS Ati7F 23 Folt}. I2iv LNG 94

61) Alphaliner(2024b), p.41.
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shFols HFO, MGOO| B3] eaiE A7 &37t 20% g3lol 13
U= HojlA AdA o= Aol A9 99% old-2 st ARl &Esh=
A0R FHET6)

(H 3-19) 2050 atMA= HIE

ool %
7= 2023 2030 2050
IMO(2020) 46~98.45 0~80
IEA2021) 99 0[At 83 16
I71X|(2023) 76 27

(LNG 10% =) (LNG 10% =Z3)

Kt&: IMO(2020), pp. 274-275; IEA(2021), Netzero by 2050, p.138; McKinsey&Company(2023),
p.6.

ARHF AU & IMO, [EAE HIES dfArEY] ARARE Ao
gt HYAME 7|itoz HAS oy di ARG figh Aluyges
A4 2Fote Azt obd AlxdE Adio] HEEE RS 7Pt
[EAQ2021)2F WIA|oflA] Aget SH AR HlF2] oS ol&d] EXEAE
AAgsict (O3 3-15)8F 2o LNG g&E 203095 20508714 10%
£ FAR = 971X AYAE of8otH HFHOoE 20509 Fetah A
R HIFL 70%= At sHHARE Wd T4 20509 ARG
2 20%2 EolE= AC0E AU E AAF.

62) Alphaliner(2024b), p.42.
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et A0 OE 22 ZHO0H MY U £ HY

O

(23 3-16) A=Y AL HIS 0| TY

920%

80%

70% | & % B & |
60%
50% 1
40%

)
30% L 400 4
20%

) ) ) ) ) ) 10.0 10.0 ) ) ) ) D
0%

2024202520262027 2028 202920302031 2032 2033 20342035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 20482049 2050
BING TR IS (%) mEtaFEMS %) #SHARHIS%)

PNV SIN RSO

o]} 72 A7 AR AL Lu £(2023)9] ATolA AAG AlvE
ANME Hehdrt. & Atollxls ZBAEFAHE(SSP, Shared Socio-
economic Pathways)& &9l ZElolH A& AR HS-S 20509714
APt dauEel 78 94T Aue] 29l SSP1-SERAIAE X4
10% o149 stadda ARgS AT

(323 3-17) AH0|H st EtAHHSEE MY

o -O

400{ SSPIEER SSPI-EER SSPI-SER Hro

400{ ssp2BAU
350
2300
4250
% 200
2150

SSP3-ER

8’“ 100
50
0202[! 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050
Year Year Year

Xt&: Lu, B et a/(2023), p.b.




3. ZIEHIO|L MO wx| 9 HI(LIZ/HM)

—

)

H A7) 7| dEe 200890]tt. IMOS] HHOIAE 7|5 BhaH]
£ AEe 20089 E AAgstal Qltt. thA] Tl AluE] ol AA g
S AR AREEF 20%= 20509 EAEiEso] 20084 tiE] oF 20% +F
A 9ulgitt. 200899 ghAHEFS oF 2.39 Eo2 FAFo] 2050
W A= 9F 46128 Eor HAAH

(J8 3-18) HAHEY SHX]|

281,054,645

150,000,000

100,000,000

46,116,769
50,000,000

0
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

—CI A EF(BAY) —SEHA

INE=RPAIN RS

E3X]Q1 20509 ©AHIETF 4,6128

AUE| o5 A8l AAHoR SAuEHS AUT 5 Ue AUEE
E=ERIT B BRA o] D45k AU o)A WAskE Alx W 8
Fot wA TATE AARI. 202349 EEXT #8015 A
D~ESH AlHf 749] A& o7} 5% ol Aoluh= Ao' UrE}Ur olg
gtgsh 10%2] A& A5S 4830k A& 224 WY

Y AP 1097 SAIERL 1.6%5 A83itt. geth 7AIE TEA717] @
S siAIet SAlol FEE AEto® wAHErhs 7PYoR Ve SAEY
1.6%%1 241(3.2%), 381(4.8%)F AlH=]e= AR, E3F 20204 He|

_
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e FHO| D2 32 70l M 2H 42 XY 03

o

9 o 22 9o I8 Aol sHFo] A Ahd A= H
FHL AAS] 99 ol 42E BEAT EFF Hase] A @A 5
= Holsly] 98] 2% 8.0 TEUWE A2jshe Alf A9HE 712 A4

7 T et 2 AE Mot URS(MY (R EFE)
INEIEY - S 1.6%

* 2030A7K] LNG ALEHIS 10%
* 2050E7A| REAAR HIS 70%
* SPQ= AFEHIS 20%

ofixIE 1.6%

AlLt2|L2

%47} 0.52%M! ma Ma * 2030E7tK| LNGM AF2H|S 10%
2 E2NBY ST T L o050uiK| SEARR B 70%

MHEIR3 | L EED) 77 & X—IQ._ 1

stz AIZHIS 20%

ofixIE 3.2%

2030E7LK] LNGM AHE2HIS 10%
2050E7HX| FEHAAZ HIE 70%
Pz ALZHIS 20%

* ofixllE 4.8%

AlLt2|24

Rz XA 2

1) ALI2|R12] EtAHIEE =3

202349 IMO9| @&A] digt A oF HiF-Ze] AAso] Al
i FEHLFOR ST A 20509 TaHELFL o 2,19 E of
HiEE AoR o dF o] FRrA|Ql 4,6127 B2 A A9 Ao 9

A, AMA Fekk AR vlFo] B etk Hekh 75

o
Mo oz ok K
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(23 3-19) A=Y AL HIS 0| MYAILZIR1)

217,377

200,000 W W W
150,000

100,000

0
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

AL 2 BIAEY ——2050d EAHIEY SHA

NEED S IVES]

2) AL2|@29] BtABIET =

QAo e Araue 7ot W g AaTt 10% AET, o
1.6%9] A1% QI Alute] 9 ulEe REAdR Avon ARHL 7h
e A eoltt. § Al oA 20509 BAMEEE 169 £08 @
A st SavlEe 2,30 & oH) 30% ASEG A 46128
Eolie 2314 Rl Ao o4

(23 3-20) A=E ALE HIS 0| MTAL2|L2)

187,970

200,000

180,468
180,000

161,414

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

2004 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

A= MR Y
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A A0 M2 22 ZH0lH Mo wH ~2 HY 03

3) AlLtz2|R239] EBtABEH FH

AluE| 229 FLsHARE tid sjA|Eo] 4z d2EE AdHRe] HFo] F
= 109 HF9] 28191 3.2%R A4S 7Rt AluE| ot & AluE|e
A 20509 grAHfERS 19 08 dA] WAols SAlERF 2.39 £
dH] 50% ol A=EY FRHARL 4,6127 Eole vAA] IR,

(23 3-21) A=E A& HIS 0| HU(AL2|23)

PNV SINES|

4) ALz2|249] EBABEH FH

A2 229} FASHANE wid SfAElo] A% QIR E|= AEHe] H|Fo] X
< 109 HZY 39191 4.8%%1 A5 7HE5t AuE| ot & AlUE L
A 20509 EFAEIESL 4,2087F E02 20508 ZHEXAQI 4,612%F E
olst2 UElyth. o9} 72 A Ai= et Auto 29| Hsto] wid
5%l 7F7HIoF IMO9] 7120l S48 & ltke Z2Eolth. <oF 5% %1%t
&2 [EAIA AASE mid 6% BalE HEats fARE 2Zo[t). of
| 5% 77k zdElolv o] g HC R wA|=|ojokst A&Egt of
Yt 4o mE2 884 FAT sAlol et Zato|t
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(23 3-22) A=Y AL HIF 0| MUAIL2|24)

120,000

80,000

60,000

40,000

| E 8§
038 2039 2040 2041 204

2024 2005 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2

A= MR Y

2 2043 2044 2045 2046 2047 2048 2049 2050

20504 A& BEAE UEHE AU 45 VF0R AR
T 245 o8} 2tk 3,000TEUR ©J8) HIF J5as 7};
o Z7HIE AZ FHask=d] Bhel 15,000TEUF od<] Adf )1
A&HoR F7P} it

rlo &5 ro,

T 3-21) AT Mx QI=2K8.0TEU/slot 7|F)
£19): %4, TEU

- 3,000TEU = 3,000- 8,000- | 15,000TEU

= Olsk  7,999TEU 15,000TEU O} bl
2080 | 247 68 49 32 3%

2040 199 69 50 18 363

M4 2080 209 69 52 64 393
s 08 0. 03 35 0.0

2030 372,823 376,750 575,252 672,551 1,997,376
2040 | 316,096 397,381 620,859 | 1,005,423 | 2,339,759
TEU 2050 331,240 398,208 636,614 | 1,427,976 | 2,794,038
olm
;;}_; -0.6 0.3 0.5 3.8 1.7

A= MAF =S

72



SEA A0 2 22 ZE0lH Mo wH +2 HY 03

2050974 w745k Wid 100RTEU o9 AdiE &
Auro g wA|Sjof EtaulEeF BE o] A3} 4= 9tk 2020 EE

gloly Ale] %ol %‘%‘%71%‘% ‘gl w2t w| Ao Higt =87
ot /JRolAIRE IMO2] E&t4: AI7F FA| 2 o= S o]
Al w4 871 S7Fd &&E A=

—_ —_—
NIV S

r
r

H 3-22) M HA 248258, 0TEU/slot 7IE)
ool 24 TEU

- 3,000TEU = 3,000- 8,000- | 15,000TEU

= 0|5t 7,999TEU 15,000TEU 04 i
2030 229 63 46 - 343
2040 181 63 48 26 323
H+ 2050 190 68 49 37 344
ShZ 09 0.0 03 - 0.0

2030 = 344,110 = 371,122 = 541,001 - 1,256,233

2040 = 287,013 = 394,082 @ 587,826 = 583,727 | 1,852,648
TEU | 2050 | 301,742 @ 396,186 = 604,703 | 831,748 | 2,134,379
KT B B
=512 0.7 0.3 0.6 2.7

A= MAH Y

Aelold Adf A9, gauiEs 24, A w4 &
245 Bl & s Aol dissh] St =
al

A +2E AuEEz AYgsialt

O
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Zgoly Adf wti= 205097H] A&H o2 T AoR HRltk A
A AL AHelY £ S0l wet, 20209 9F 5,87430](d A
di= 2050 <F 7,16749] ol& AR At oy AEH(15,000TEU
oihe] HIFE F #jl ol Lold Aol ofgd ZHo|H A &5 &
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