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[Z2% 2-1] FE5 5,0008 o] Adte] 54 958 AEFH Fo] (2019-2022)

m Heawvy Fuel Oil

ac, 213 212 213

4] 203

£ 200

=]

- = Light Fuel Oil

=

=

= 150

&

= =

— Diesel/Gas Oil

2 100

=

=

g 50 ® Liguefied Natural Gas (LNG),

= Liquefied Petroleum Gas (LPG)
o . X (i Other category (see Figure 3)

2019 2020 2021 2022

£X : MEPC-81/6

O X3 A 9= &g
O LNGF 22 tiA] oA 9] 22| ARS2 1,0955HE 202 214
1,262FFEH T E0j&% 24, Ao A] 5 LNGY] H|52 oA 5]
]—X]— ‘l;'f_“—‘
O AN A] F LPG, HEHE: 52 thA SVt FAIE E¥oH,
Adto]] ZA|F 02 A& 7M1t Hio| @ A® AMEES H| W E S5
- Hlo]Q A7 o] HL25% o]4e] Eekf+=Alu|d 540 Z A
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[28 2-2] FE3F 5,0008 o] Aute d¥ {FH(LNG, Ethane, Biofuel,
LPG, Methanol, Ethanol) 98 AEZ 0] (2021-2022)
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— 12
o m Liquefied Natural Gas (LNG)
£
=
= 10 m Ethane (reported under Other)
w
5
= m Biofuel (reported under Other)
= 8
- < -
=2 m Liquefied Petroleum Gas (LPG) -
= Propane
= 6
= m Liquefied Petroleum Gas (LPG) -
= Butane
-—
1<)
> q m Methanol
E=
s
= 5 m Ethanol

(o)

2021 2022

EX : MEPC-81/6

[2¥ 2-3] FE5 5,0008 ol Adre dF fFH(Ethane, Biofuel, LPG,
Methanol, Ethanol) 98 AR 0] (2021-2022)

0.5
0.45
)
S pa
8 m Ethane (reported under Other)
2
‘s 035
b m Biofuel (reported under Other)
o
= 03
é m Liquefied Petroleum Gas (LPG) -
E 0.25 Propane
= = Liquefied Petroleum Gas (LPG) -
; 0.2 Butane
E = Methanol
o 0.15
‘5> m Ethanol
8§ o0a
>
o
0.05
o

2021 2022

EX : MEPC-81/6
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3k | 3UR| S7 | E% |BESR % (47CR A | LPG |Rdc=R| A
2018| 67 2 2,647 952 | 204 |16,600] 0.02 10 25 20,507
2019| 24 | 0.47 |3,448| 950 | 115 |12,534| 0.03 | 10 38 (17,119
2020| 0.65 | 0.91 | 4,512 | 707 42 114,812 0.03 10 40 120,124
2021| 0.17 0 |5558| 608 | 16 |14,440 0.02 | 10 30 {20,662
2022| 0.15 0 |7,096| 485 | 21 |15,965 0.02 | 10 28 23,605
X : S2MQLIAKPetronet.co.kr)

O I Adtdls
#|o] 4, S-OIL 59 47 71

O oA == AlH

22 A

-

FARE GSEEA

ZA

HD @dff, SK o]

i et}

ol 2
2
rx
o
)
P
s
_O'ﬂ
2
<




AR Gool nre 2292 Bo 2 J5T 7 2

Pu
rd
i)
>
N
o
A
Rl

olo.
A

O =Y LNG 959 4% =7tAFAIA 100% S48 S A

HAY FABAIA FFotal 9len, 23dol= LNGHAY A&
A8kel *Blue Whale'o] AZE 0] 23 109 SIMOPS LNG HAH

=345t v &

[¥ 2-2] 3 Autds FFAF @oi7tE Fo
Tl /L

il HUEER HAHCH
2018 1,260.69 658.87
2019 1,199.91 678.23
2020 1,040.15 518.28
2021 1,205.53 688.66
2022 1,606.51 1,006.51
2023 1,374.53 886.29
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[ 2-3] A4 AYE 47714

£l 1 $/Bbl
A= Dubai Brent WTI Oman
2018 69.66 71.69 64.9 69.98
2019 63.53 64.16 57.04 63.91
2020 42.29 43.21 39.34 42.51
2021 69.41 70.95 68.11 69.5
2022 96.41 99.04 94.33 96.54
2023 82.1 82.17 77.6 82.16
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2019| 6,737(549,150

81.62| 27.04[ 2,110] 78.03| 33,1492260138| 68.18

2020, 6,7

15|340,236

50.67| 4.65 226| 49.71) 41,094/2102181] 51.16

2021| 8,435(681,720

80.82] 1.26| 84.52] 66.92| 43,807|3336,783 77.31

2022 9,672(1,315335
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[E 2-5] 7122 3t A= HAH I35 8%
Bel: HE
Bio- Bio-
Year | Total | MDO | MGO |LSMGO| MFO |blended| LSFO |blended| ULSFO| LNG |Methanol
MFO LSFO

2013 |426822| 2.0 |1,182.9] 190.9 |407484| 0.0 |557.9| 0.0 | 0.0 | 0.0 | 0.0

2014 |424168| 1.9 [1,022.3] 287.9 |406%05 0.0 |419.1] 0.0 | 0.0 | 0.0 | 0.0

2015 |451565| 1.5 | 936.2 | 784.6 |434090, 0.0 | 242 | 0.0 | 0.0 | 0.0 | 0.0

2016 |486145| 0.5 |853.4(1,136.7|464%2| 0.0 |127.6| 0.0 | 0.0 | 0.0 | 0.0

2017 |506372| 0.1 | 736.1(1,285.1|484695| 0.0 | 145.7| 0.0 0.0 | 038 0.0

2018 |497%88| 0.0 | 746.8 [1,639.0/47,181.0, 0.0 |332.0| 0.0 | 0.0 | 0.0 | 0.0

2019 |474644| 0.8 |792.0(3,089.9/38101.7| 0.0 |5479.11 0.0 | 0.0 | 0.9 | 0.0

2020 |498331| 0.2 |633.0(4,062.2|106533| 0.0 |34037| 0.0 |400.8| 0.0 | 0.0

2021 |500400| 0.0 |360.3(3,722.0{130349 0.0 |328716| 2.0 | 0.0 | 49.2 | 0.0

2022 |478%7| 0.0 | 140.5(3,612.6{13921| 0.0 |209%0| 140.2| 0.0 | 16.3 | 0.0

2023 |51,8240| 0.0 | 223.5(3547.5/167167| 5.6 |307014/ 518.0| 0.0 | 110.9| 0.3
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[¥ 2-7] A7txe Adodadsad @9 (2349 7€)

po s e o
1 EQUATORIAL MARINE FUEL MANAGEMENT SERVICES PTE LTD
2 TFG MARINE PTE LTD O
3 SINOPEC FUEL OIL (SINGAPORE) PTE. LTD.
4 PETROCHINA INTERNATIONAL (S) PTE LTD O
5 VITOL BUNKERS (S) PTE. LTD. O
6 CHEVRON SINGAPORE PTE LTD O
7 BP SINGAPORE PTE. LIMITED O
8 GLOBAL ENERGY TRADING PTE LTD O
9 SHELL EASTERN TRADING (PTE) LTD O
10 ENG HUA COMPANY (PTE) LTD
11 GLENCORE SINGAPORE PTE.LTD.
12 MINERVA BUNKERING PTE LTD O
13 MAERSK OIL TRADING SINGAPORE PTE LTD O
14 EXXONMOBIL ASIA PACIFIC PTE LTD O
15 SENTEK MARINE & TRADING PTE LTD
16 MARUBENI INT'L PETROLEUM (S) PTE LTD
17 GOLDEN ISLAND DIESEL OIL TRADING PTE LTD O
18 SINGAMAS PETROLEUM TRADING PTE LTD
19 BUNKER HOUSE PETROLEUM PTE LTD O
20 CATHAY MARINE FUEL OIL TRADING PTE LTD
21 HONG LAM FUELS PTE LTD
22 SK ENERGY INTERNATIONAL PTE LTD
23 CONSORT BUNKERS PTE LTD
24 TOTALENERGIES MARINE FUELS PTE LTD O
25 KENOIL MARINE SERVICES PTE LTD O
26 PEGASUS MARITIME (S) PTE LTD
27 PALMSTONE TANKERS & TRADING PTE LTD
28 GLOBAL MARINE TRANSPORTATION PTE LTD

H2E ME=d5Y sig 24 23



i aiA s
3 o
29 TRITON BUNKERING SERVICES PTE LTD
30 SIRIUS MARINE PTE LTD
31 CENTRAL STAR MARINE SUPPLIES PTE LTD
32 GRANDEUR TRADING & SERVICES PTE LTD
33 CNC PETROLEUM PTE LTD
34 IMPEX MARINE (S) PTE LTD
35 HAI YIN MARINE PTE LTD
36 FRATELLI COSULICH BUNKERS (S) PTE LTD
37 VICTORY PTE LTD
38 EASTPOINT INTERNATIONAL MARKETING PTE LTD
39 HAI FU MARINE SERVICES PTE LTD
40 BUNKER B PTE LTD
41 SHELL SINGAPORE PTE. LTD.
& 4 1
=X MPA

O A7hme Aurel e F410] AH-L Gate system 2] T2t tjl3Eo]
20 u]gt Auto] AA9] oF 92%, 10l T]Rk AL oF 17%2 92
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F4 2549 8% (234 8€ 7F)

SET B HIE (%)
500= 02t 36 17.7
500= ~ 1,000= OJEt 7 3.4
1,000& ~ 1,500& 0O[2F 6 3.0
1,500& ~ 2,000= 0O]2f 20 9.9
2,000& ~ 2,500= 0|2t 5 2.5
2,500& ~ 3,000= 02t 44 21.7
3,000& ~ 3,500& 0O|2f 21 10.3
3,500 ~ 4,000= 0|2t 19 9.4
4,000 ~ 4,500= 0O|2f 24 11.8
4,500 ~ 5,000& 0O]2f 7 3.4
5,000& Ol 14 6.9
A 203 100

=X : MPA

A

[

Hy 3 (‘2343 8¥ 71S)

= A HIE (%)
10 OJ2t 34 16.8
104 ~ 20 O2F 155 76.4
20 OlY 14 6.9
A 203 100.0

=X : MPA
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- Rail 3%
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Light commercial vehicles 5%
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- Passenger cars 39%

- Aviation 9%
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Source : Statista
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[2¥ 3-8] IMO GHG Z& &%

Outline of ambitions and minimum indicative checkpoints in the revised IMO GHG strategy

Units; GHG emissions

B Emission pathway

in line with IMO's
[ ] revised GHG strategy

2008
Source :

O

B Emission pathway

gk in line with IMO's
n: ;;s:m 2018 GHG strateqy
M Business-as-usual
emissions
: Emission gap
Intensity:
0% rudurﬂitnyn )
Fuel: Nat-zero
5% energy share GHG emissians
70% reduction A by 2050

2020 2030 2040 2050

Total: Well-to-wake GHG emissions; Intensity: C0, emitted per transpart work; Fuel: Untake of zero or near-zero GHG technologies, uels and/or energy sources
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[2¥ 3-9] IMO &A47IA A

%Aljl,i SATIA 2= g/uy“ 1= B
IMO2| 1= e Pep 27| Tt 2050 Net zero S
i Fripe 5E2e) R DDA S,
SH (MEPC 707 (MEPC 727 (MEPC 80%h JHOEIN B Tn
g@ { @ @ ? 5@ 5 @
Fil EEDI EEDI EEDI EED!
AE Phase 1 Phase 2 Phase 3 Phase i
HE (-10%) (-20%) (-30 to - 50%) (-30%)
—
BWTS SOx EEXI, Cll

Source : IMO, 45 174

O AYA &L AA(Energy Efficiency Design Index, EEDI)
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1&g 27514 FIES o 2o] F2 0.
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O d&A4 YR aE&A4(Energy Efficiency Existing Ship Index,

EEXI)
O BEXI: 1E9] 3B 101 2551 s 5 o AIaet Ak 713
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[2¥ 3-10] EEXI 7#A] 8 U&

Attained EEDI/EEXI Required EEXI Survey & Certificate

EEHH 27
AELE /T =3
Het (&2 ===t
—_— o1E WSS <
Existing Ship Of|HX| M ZEX| Efficient Operation
Mz2 Moo=z
CHA

L2 =9 7isst

— oo =
=4

| X| =2 AlA IEE Certificate

Source : KMI

[23 3-11] AFE EEXI A t&

Ship Type Conformity to Required EEXI

Bulk carrier 10,000 DWT and above
Gas carrier 2,000 DWT and above
Tanker 4,000 DWT and above
Container ship 10,000 DWT and above
General cargo ship 3.000 DWT and above
Refrigerated cargo ship 3,000 DWT and above
Combination carrier 4,000 DWT and above
LNG carrier 10,000 DWT and above
Ro-ro cargo ship (vehicle carrier) 10,000 DWT and above
Ro-ro carge ship 1,000 DWT and above
Ro-ro passenger 250 DWT and above
Cruise passenger 25,000 GT and above

Source : KR
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O &AFFEX|$(Carbon Intensity Indicator, CII)

O CllI= 1E9] 3&g 188 45t=t v&EHLs o|AlgetAse
ARAEF, LR 5 AR LPHRE BRoto] AFH 02 A4
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A=
)

g oz AE ANEE AEQ W, FY A%
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% 9. B4 AU vios Ao A2 El BEXISH 2 wd
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Source : Drewy
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O 2023WHE 5HAGCT o] =4 Fall-& Ak A8t o Y A] 84 e

AE A (SEEMP:Ship Energy Efficiency Management Plan)ojl

Y719 T% =¥ o|9sta, 2024WRE wid 39L7HA ClI

%= AsEstr #E S3°] 571" AEERIA(SoC,
Statement of Compliance)& #4of H]x|5}o]of g}

O CII FFAIstoll A Ak A(F--F-)oll A E(E )71 AL &4
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O Clarkson B Ao =29 A& CIIsAl D-E5a2] HlS°] 2
g7 o] 20234 F 30%CN14 202690 43%0] o]EA LR M
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=7 B2 H2 Aframax, @34 Capesize, AHOHYE Neo
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100% % Fleet, Capacity

90%
80%
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[298 3-14] AFE CII 7 H7t
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D
60% uC

B
50%

A

[s¢] < w0 0

s} N N N

&8 & K R
Tankers (25k+ dwt)

Source : Clarkson
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1. Fit for b5

O Fit for 55 582 W&
O #4 AL = 2050 &asH AES A S HEE, 20304
W]'X]E]'—/J\—HH%%]:T—; 1990% QI o} mjj7] A
(Fit for 55)2 W5} oH AL Fjot 2 THAS 05t 749
i 5 stued.
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[¥ 3—-4] Fit for 55 AF F28 W& 89

H = 9 g 1

[SA7HA HiE T2 RIS KH]]

1 BHARAEH FH A R

2 EU-ETS X|& 71EY 71

3 AEH 2|27 2 =g AT HIE Aot

4 3 B 3N 7|E

5 | 2B AHSUIRE| SATIA HE 7 7= Y
OUXEE 28 45

6 FHALOILAX| KIE) 71EH

7 XIS A% 7\=4 g
(212 22t FE )]

8 | ReFuelEU Aviation M W

9 | FuelEU Maritime M Y

0 | CHRIIE 7]8tE 7 718 IHE(TAH)

11 . 0]|LfX| M| X|Z(ETD: Energy Taxation Directive) 71E2Y 74
[Eth 23421 T2 RIS K]

12 EX, M, =% vH 71=9 218

Source: HLEX[AXMATR(2021), European Commission
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FuelEU Maritime)©]l T3t A& &-&5l= A Y.

O 249 gaHiEd AHAE HIAFLZ 2024E°]9, FuelEU
Maritime< 202595 ¥ A-&E 4. T A= 202340

+H23]9 521 FOE Aol HAISt HU=.

2. FuelEU Maritime Initiative 2 EU ETS

[0 FuelEU Maritime °|YMHEH
O FuelEU Maritimes A AFZNAY 2A7IA FF=(GHG
intensity)& TAoto], AAYHA] &2 FetAd o 2] A2

sk o] WY,

O FH dEFsle FEF SHE o1 Adre dido= 5t 9
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202597F dAH 0 R A8 o5

O A& 7|E0| 5, 715
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52 75 FuelEU S48 &5 Hed, g SA4E 29
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O EUsx HolHAd Y} o Adof| HigiA= 2030\ 55|, EU Wofl 243t

ol At A9 A HFFHA(On-shore power supply) &2

74 HEIRIF0 HEHeIS 95t SN Yot ¢



ot
fo
o,
o
)
=

)1.
tlo
o
N
d
£
ol
oS,

o= O

A A2 B

(Zero-emission)

0 EU ETS
O Hi&dAHAL AF7F 7l 247A vWiEs8F= Foit &
= ol 22 APl A A=

7190 518 ol5te] LANAE B2 A
SIS 9 P, AFFS Zsto] LAIAS
AL Tofele] REES AL 5 9. BIFY 27192} 7o

7% o] met B Eae) 7HEol 23

O EUS| W2 AR 2005E R A7, A7), sjet, AlWlE —‘3—94

ARl Aol 31 20059 R A1 F 27k W&ol 42.8%

AAE

> r

o[-N

O 2021¥%E A &3 Eokz S=Elon, 20245 Y
o 284 <.

O FFY BF FI=ES 5ZACT ol ti+t= HHPOﬂ g4 o4
o|m =& o] /J3tglo] EU Iuf ol ol &+ A8 7‘3"?} AHtart

EU 99| gaf At uj&aFo] 50%7F 28 tiate] @ Aoz B,

O & HE ETSE 2023~254 Ato] ARz 02 gt A3

O EU 99(EU &9 52 =3) 79 4F I &9 50%, A4

T2 &9 100%7 A-8&H. A&k oh= #i&d2 20244

B AR 07 SojuA F. A Z o0& 20250)= 2024 Ha1g

H&F] 40%, 202690E 20259 ¥iERFS] 70%, 202749+

20264 Hi&TF AAS disl viEHE Frsiof o

jus)

M3

=0 oHet A2t e et 75



(tCO2eq) EF 100729
Hé%ol F e 3 oA &5t HH%@E AP T of AlEsfioF 9. 18
23] o] HIEHE AIESHA| &= A5, EUS = it =2 A=
AR He F24Y.

d,

2
m
1o
—d
il
1o
iz
o
rr
oM.
o
2

r [l‘
::.‘

( m_lN,
l‘_m ot

[¥ 3-5] EEXI, CII, EU ETS ¥ FuelEU Maritime B]aL

B MO &
A EEDI/EEXI cll ETS FuelEU maritime
O Tk U Q5% MK 53GT O/
= €Oy, CHs, N2O, HFCS, PFCS, SFe 0y, CHy, N20E
R O = Ol SHS (TSR B (OSSR Bt
EEDIE o M2 Z, 2022.01.01
MR A%
H3AE EEXI: 2023.01.01 s (Bi== 200414) XeEaL
I ) NegA 93 NS 929 Hags 0, 57122 B
o oma 0, HE%
woy | E9EA e 0BT 10092, 24 o4 2ok |
28 =3} ASHE  worAM Y JE s FUejst 27
76 HEIIRETY0| HEHSIE 9J3t TSRS Hot 917



02}.‘.

I %8 A%l e 5

1. 24714 HiE W0 TE Y Fe
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[Z7 3-15] sl 223t 24 R 247k 745 JAE

@

LOGISTICS AND
S

Speed Hull coating Machinery LNG, LPG Carbon
reduction iR efficiency Biofuels capture and
; improvements storage
Vessel aptimization Electrification
utilization Alr lubrication Wrzzt;};eat e
Vessel size Cleanin ry
Albaroatha g Engine de-rating Ammania
rotes Battery Hydrogen
hybridization Wind power
Fuel cells Nodiiar
5%-15% 5%-20% 0%-100% 0%-90%
Source : DNV
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[29 3-18] A % H3aXe Az 2 FH A5 Ao

—LR2 Product Tanker Eco Vessel Average Speed 1250 —Capesize Bulker Eco Vessel Average Speed
--LR2 Product Tanker Non-Eco Vessel Average Speed - Capesize Bulker Non-Eco Vessel Average Speed
—VLCC Eco Vessel Average Speed —Panamax Bulker Eco Vessel Average Speed
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[29 3-21] FHAHAAPE Eco—AEHF v|F(HMM—3 A4 -t 33 -2)

Eco-ship H|E: HMM Eco-ship HIE: W24 Eco-ship HIE: CHghale

70.5%

mEcorship  w Non-Eco mEcosship sNon-Eco mEco-ship wiNon-Eco

Source : Clarkson
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O AA AEAEmf A 52

O

AA Adr dm Avle 20239 9F 2659 TEEC R HAF(MFO,
LSFO, MGO)7} AA|2] 95% o)A 2R &
FEo| A2 AEHI o, AT AR

T P P

[2¥ 3-22] AlA Adt d8duA] L2 (FH) R A9 dgduAd
2R BF($)
450 mt
Estimafes subject to awide BMFO Fuel consumption for ships >5,000 GT based on reported
400 | range of assumptions; for BLSFO DCS data to IMO (2021) (IMO, 2022)
furtherdetails contact GO . i ; %
Clarksons Ressarch Units: Million tonnes of oil equivalent (Mtoe)
350 HLNG 250
200 =l B 14 010 008 004 0.01 0.003
] 200
i T mem e
250 | —= r BN
200 150 I
150 100 -l
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50 -
50
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Source: IMO (2021, 2022). Key: Heavy fuel oil (HFO); liquefied natural gas (LNG); liquefied
Source : Clarkson(L), IMO(R)
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[Z29E 3-23] S 95F F3FWM/T)

12,000,000 53 CAGR 0.53%
104 CAGR 0.83%

10,000,000

8,000,000
6,000,000
4,000,000
2,000,000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

o

Note : Kliter& MT F&t Factor 0.939

Source: =3I, 0|4, "SHGHALZ|710| 2HE-A| L0l e HHI MUY S M=t
A =R AH, 2020
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[2¥ 3-24] 4 AA} ASAILH W3}

2019 2020
MDO, LNG, LNG, LPG,
17,820, 432.742 530,108, 27,968
MGO, 0% . . 50 0%
1.021 307 i 5% HSFO, MGO, /0% HSFO,
e N < 1,593,467, 4,198,365,

15% -40%

LSFO,
4,115,787,
40%

Note : MGO(Marine Gas Oil, M2t Z2)2t MDO(Marine Diesel Oil, M8t CAQ)= Met
FEIS0| CI-HAEIS 7HS0}7| floh ARSI &7t HHMEOE =0} 7t40| =2H

Source: ZILHEL, “Mef IIRIE SH40] SSARI0) DXK= @8, BRMUSH, 2022
3. U MEIHE AN 72 MY

O =Y oI5+ +x 2 GDP A
O Iy Adtdm A 2 A ol ==l 7Fg 2 9= F= 59
Uzt ARG A 2E HES

[29 3-25] $2tet ATTE AP

50,000,000

10,000,000

30,000,000

20,000,000

10,000,000 ‘ ‘ ‘
0

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040 2044 2048 2052 2056 2060 2064 2068

Source: EAH
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v}

O e} Qe 20209 AAL 7|A0E FASAZ Hol59L.

O 53], 15~64AI71A] BArAR Q] QI HAE 7] Al&FstA o™ 654
ol/ge] F A9 HlF ol 43| S7IeIL S5

O KDIAtze] m=r -2zt GDP 4440l 20232 714 2.2 5F=f
ZAlo lcta B sty e

h

O BAR =2 7|& AU 291 S A4l 1.0% A2 A
7H45H = 1919 GDP 7122 2.0%91 4 20509 1.3% = stekst
Ao 7 AQAEH A7 AAZZAE E5F 0.5%= st Aoz A

121 GDP = 1= |
ZHTENINET=

2023~303 2031~403 2041~503

22 712072 59 CAGR 1.05%°]9, 10 CAGR
1.65%°1H, We] 4 E+E 7|22 59 CAGR 4.52%°]H,
10 CAGR 3.80%%.
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(& 3-7] et AulEd 4%
x4 | BE4 || AES | U | UgEs

20014 | 352,411 | 1,858,784,830 | 122,827 | 1,546,534,290 | 229,584 | 312,250,540
20024 | 370,250 | 1,963,127,060 | 134,092 | 1,647,888,008 | 236,158 | 315,239,052
20034 | 385,987 | 2,051,274,347 | 141,583 | 1,723,182,245 | 244,404 | 328,092,102
20049 | 375,635 | 2,159,5633,152 | 149,643 | 1,854,419,114 | 225992 | 305,114,038
20052 | 376,794 | 2,337,370,297 | 154,700 | 2,015,771,885 | 222,094 | 321,598,412
20064 | 385,333 | 2,433,109,022 | 157,398 | 2,102,782,059 | 227,935 | 330,326,963
20074 | 401,875 | 2,609,283,689 | 165,789 | 2,251,076,669 | 236,086 | 358,207,020
20084 | 418,548 | 2,751,629,155 | 166,020 | 2,366,673,105 | 252,528 | 384,956,050
20099 | 395,634 | 2,758,094,516 | 155,758 | 2,398,255,116 | 239,876 | 359,839,400
20104 | 403,209 | 3,084,791,397 | 164,745 | 2,716,516,459 | 238464 | 368,274,938
2011 | 401,009 | 3,332,703,637 | 167,131 | 2,962,026,211 | 233878 | 370,677,426
201294 | 395,035 | 3,473,469,009 | 169,389 | 3,115,504,097 | 225646 | 357,964,912
20139 | 390,245 | 3,595,361,787 | 166,591 | 3,233,752,601 | 223654 | 361,609,186
20149 | 385,941 | 3,667,787,078 | 161,397 | 3,299,582,184 | 224,544 | 368,204,894
20154 | 400,746 | 3,943,939,710 | 166,560 | 3,553,358,892 | 234,186 | 390,580,818
20164 | 407,655 | 4,167,597,481 | 170,265 | 3,710,803,081 | 237,390 | 456,794,400
20179 | 390,361 | 4,080,917,584 | 168,167 | 3,648,530,956 | 222,194 | 432,386,628
20184 | 370,317 | 4,041,099,663 | 162,087 | 3,627,968,893 | 208,230 | 413,130,770
20199 | 366,763 | 4,116,450,002 | 160,613 | 3,683,795,812 | 206,150 | 432,654,190
20204 | 354,934 | 4,066,381,697 | 150,380 | 3,617,457,853 | 204,554 | 448,923,844
20214 | 354,277 | 4,096,104,838 | 146419 | 3,616,792,804 | 207,858 | 479,312,034
202294 | 362,732 | 4,153,848,135 | 145,118 | 3,662,947,459 | 217,614 | 500,900,676
20239 | 365,713 | 4,338,279,359 | 149,929 | 3,823,041,363 | 215,784 | 515,237,996
5ECAGR | -0.25% 1.43% -1.55% 1.05% 0.72% 4.52%
104CAGR | -0.60% 1.88% -0.82% 1.65% -0.44% 3.80%

£X : PORT-MIS

90 ez SaRe Metdets ot 38X Lot 37



O F AAR A 7P A FFL 1AL 249 4T A4

-

W=T QB AFES A7E5HR 2H 20508714 47141 A 5.9
32 F45k=1| 3ol 1.05%F Base caseZ 5tal Worst cases
0.5%, Best caseE 1.5%% 7145}39E.

FRAEE 71$02 2020 9F 10.597HEC]H
B JAES Base caseE 519 20508 7HA]
B FA5tlom, oF 14.3MTHEC 2 of|4fEH,
Worst case(CAGR 0.5%) 9F 12.19W9HE Best case(CAGR 1.5%)
°F 16.4¥RtEC 7 44

o= - FE 712 E 205097HA] Amf A9 oA d HekE
THSHA] FU7] W&ol ol E 7IeLo®E 2050W7HA] FHE A=
ol x|l F+4u|E F7g5to] Aut X AR AFHEE 73
Shojof 2t

[F 3-8] AlYgle A3

ALrg|e CAGR

Worst Case 0.50%

Base Case : ¥1&% 5 CAGR(Q) 1.05%
Best Case 1.50%

H3E
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[29 3-27] = Adetds A F 7= 4

18,000,000

16,000,000

14,000,000

12,000,000

10,000,000

8,000,000
6,000,000
4,000,000

2,000,000

2RI 223538 8R R30S RER88s983
SRRRARRRARKRRERRERRRKRIRKRIVRVRVRNNIRKINAKRWRIRKRKREKIRIKRRK

—=3] gdEg IS/ —Worst Case —Base Case —Best Case
Ql=3t 519 CAGR(2]E

O Clarkson A%

O 20229 2#H Clarkson?) Fuelling Transition®]] w2 AHrd &
oA HAH|F0] 20229 F-57F HA7F95.1%, LNG A 4.1%7}t
2030990 F+8 A7t 66.8%7HA] 445t LNG A7} 27.2%E 57
ok Ao 2 A4St o] HlE2 2050W7HA] -7 A 0%, LNG 4.4%
FETHA] FASHL ol YEUYobt 50.0%7HA FdistH, 4
29.7%, MEFE 10.1%2 I 4 A= 2 fFi-Eo] fi4d AL R d=
SHR=

92 M tzSE Yol TIetEetE At 5841 8ot ¢+



[28 3-28] 9& Autd g o ux]YE ¥)= A% (Clarkson)

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
2022 2030 2040 2050
" 7|Et 0.8% 1.3% 2.8% 5.8%
NEa 0.0% 1.2% 9.2% 29.7%
NOELS 0.0% 1.9% 7.1% 10.1%
" 2EL{of 0.0% 1.6% 16.7% 50.0%
B LNG 4.1% 27.2% 19.9% 4.4%
m Oil 95.1% 66.8% 44.3% 0.0%

Source: Clarkson

0 McKinsey A7

O MaerskAFt McKinsey©ll 225l 2022¢ 10€~11473°] o]H
AetA s oy A Yol diste] AlA 637} s&AAME TR A&
ARE A5kl o, 29719 F-R S AEAE 24510 20509714
218 Adetd = o] HAgH]of tisf 41513

O & HiAo r=H2030E 0 F-FHA7F67.3%7HA] 45kl LNG
HAZF10.2%% S7FE Aoz A4t o] ¥lE2 20509 7HA] 57
H7 16.7%, LNG 9.8% TE7HA 44s5tal o] & thafet 127
o x]¢o] AT AL E A5t 1L 5 FEYOI} 26.5%7HA]
7V A g2 AL &5t er, HekE 13.7%, Hgt 11.8%,
"ol @ o] 15.7%F AAE AL E d|&5351 9=
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100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

[Z¥ 3-29] w&f Aeds oA LE HF AT (McKinsey)

2022 2030 2040 2050
H 7|E} 0.0% 0.0% 3.0% 5.9%
“Hto|C| & 0.0% 10.2% 12.9% 15.7%
oL = 0.0% 4.1% 7.9% 11.8%
EOEE 0.0% 3.1% 8.4% 13.7%
mergL|or 0.0% 5.1% 15.8% 26.5%
= LNG 6.6% 10.2% 10.0% 9.8%
= oil 95.1% 67.3% 42.0% 16.7%

Note: 20402 M= F1-gH|= 2030 2050 FHX|Q| B = Alpt
Source: McKinsey

[0 DNV A%

O

DNV ZAto] w2 20309¥o] FFHEA7F 64.8%7HA] Fastal
LNG HA7} 16.6%2 571 AOZ o433t

2040Q@71HA] G559 7 30.5%7HA] ZHA8EL LNG 22.6% 53714 Z7}
G A0 dEstal glom ohE e AEQI Ao} 12.8%, i
SO A] 12.2%, HIO| QAR 18.2% £=C 2 A2 Aol
oA &5H=.

20509714 SFH A 8.1%, LNG 8.1% $&7HA] Z4AstaL o=
ThFeh X187 v A Yol AT Ao oot =, o] F Lot
36.3%, ST HONHA 18.9%, HIO| AR 24.5% 2 2 A
Aokl 9 &519=.
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[2% 3-30] " Hads AuiALE vF HAF(DNV)

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
2022 2030 2040 2050
= 7|t 0.0% 0.0% 0.0% 0.0%
mHO|2 0.0% 12.0% 18.2% 24.5%
NEGZ 0.0% 3.0% 12.2% 18.9%
meraLor 1.6% 1.6% 12.8% 36.3%
B LNG 6.6% 16.6% 22.6% 8.1%
= Oil 91.8% 64.8% 30.5% 8.1%

Source: DNV, Energy Transition Outlook(2023)

O TEA A%

O IEA ZAto] @E2™ 20309 -7 A7 57.6%7HA] Z4askal LNG
BA7E 23.4%2 SV, ABAARE dHYot 6.0% FEOR
S/ Ao oS

O 2040Q7HA] G-FH A 42.8%7HA] AT LNG 19.2% $F7HA] 4
Z 4% Ao d&sta glon tE g A=l dryot
15.0%, HFo] 2019 =] 13.0%, =4 7.0% S5O 2 thA|E Ao|etal 4
% Shl=.

O 205097HA] 5987 5.0%, LNG 6.0% $&7HA] 45kl o] &
Gt FEA o g A o] hAT AL & A Sota 9o ohE g
ARSIl FYo} 44.0%, BFo]oHA] 19.0%, 4 19.0% 522
A2 Aoletal oS5t AS.
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[2¥ 3-31] w2} A s AUALE HF AZIEA)

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
2022 2030 2050
m 7|E} 0.0% 8.0% 2.0% 4.0%
T dro|2 0.0% 0.0% 13.0% 19.0%
A 0.0% 4.0% 7.0% 19.0%
N HEHS 0.0% 1.0% 1.0% 3.0%
EgmLiof 0.0% 6.0% 15.0% 44.0%
B LNG 4.2% 23.4% 19.2% 6.0%
m oil 95.8% 57.6% 42.8% 5.0%

Source: IEA Net zero roadmap
O w2 Aetd s o< A S9
O Y 49 71&ML & A7|Tol A LRI v| AutdAR o]
A v AR ol gt A S TESH U Y HSS 5T
O 2030¥°l 78 A7} 64.1%7HA] ZrAskaL LNG HJ?M 19.4%2 &
7FehH, AEFAREE YRY0F3.6% 502 Z7IE Aoz 244
O 204097HA] 717 39.9%71A] 45kl LNG 17.9% =714

AF g4 0% HolH, o2 Xehg A=<l YEYot 15.1%=
HE 571 A0 8. T8k HEhE 7.2%, 4 8.1% TE2R
fAg Aoz 244
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Hl

O 205097HA] G- A 7.4%, LNG 7.1% $27HA] di& g4ast 1o
FAEH, o]Z Yol 39.2%% SjEo] YxZ ol AFHGE
G ACRE FHEY, 47} 24.4%, HEHE 11.5%=2 g Aoz
ol 7E.

O 7|&9] A A=w 7|5t F-RHA7E e A=l dEYof, 4,
HEHEE A == 2ol A LNG7H A
A E QIS AFFE S ol A A3kA

o
E re
I
N =2
o &
s
= 1o
=
ot i

2

rO

[23 3-32] W& AdE U9 nF AY 53
100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

= 7|e}

| | #__.A_
LS

= et L| o} 0.2% 3.6% 15.1% 39.2%

B LNG 5.4% 19.4% 17.9% 7.1%
= Oil 94.5% 64.1% 39.9% 7.4%
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SHAENTE A, AR RN, 71eu,
A9 5 % 4749 Aoz TEsko] 40910] 3t 2742
ABIE ] HBRAL ZTt] =, @A) A AR A
=
=

=
pis)

R Lo

o

-{)- oX,
o
ol

N

A o)
FFEAE 203049 70.9%14 2050@ 0l 29.5%714] A7
A}, SHAIRE o] = =A] o[ g A] 713H(IEA) 5 i€ A tiH]
A 22Zo] o 2x]a I A 7% A &5 S 2
st 234 A 0 2 QI35 Xlo]& HIYsl= Ao 7 HQ].
(2 3-33] AEJ} Ad AE g T8

MAL 8% 10% o2 22102 105 W 7|51 92 105 N HH/89: 102 108

INGRQ/ [PGE)/
TAFOIEHAYY

N
T

2 d
i
2 XN o o

O.

2
A

HDB 38/ td35Y/ KMI/ BDI/ KOMSA/
212 M/ NK/ DNV/ KMC/ KOMERI/ KRISO

Zak3| A/ HMM/

HMMOS/ A| T4/
HOH) 482/
o[2t9) 22812/

K712/ KOLB/ e &gl
HUjQ%/ Beoley
CHSot2l ARlef2/

KR/ IR/ Cl/ 2437|138y
Kongsberg/ MAN/

O Q] Mdg=|ete] Zpo| -2 F-FH A APG Fao] tisto] FgH 0
H 9lom INGY Aok ALA R 2A = SRR A &40
AGRARE FAT AR BN 3. FFEAY T4 A s
AFEA LNGY Z840] g< A Ao = Awsial 98, 20309
THA] 17.4%%2 LNG A1 A/-&<2 Tol&gw 20509 23.0%71%
Z71e A0 2 oAE. o] LNGOo] B4 Hi&EF ¢4 B3 240

ZRT TS T 5 Aok BT Yg

O S A7} Qe HERA A¥H MO MEPC 807 3]9J0] uf2
273 20509 BAE AZS BEA o] 45 BeHQ
AUA S HojZT 9. ol IMO 27112 ZEA9l 20504 4
W% 50% 7% BEAS FEEHs FolA T A Qlmet
AL, FADY 5 e BHUT 847} NIIE AR Hojy
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O LNG Jo)|% AHEYOoK16.6%), MetS(15.4%), :4x(11.2%) & Tzt
A7 ArTo] A AR Ago] 54 Ao2 AFsL Yont
Ao T EAE A AEtd 2o oA = ESAT Ao R HY,
7 Aol 71“4 H&Eot AA tet A% A9ee Ik A
o2 oAkl Qlth= A Bl .

(2% 3-34] He) QA= AUA Tl e AR/ YA

80.0%

70.0%

60.0%

50.0%

140.0%

30.0% -

20.0% T

10.0% [ | .

oIL LNG etmL|o} oj|ElS A 7| e}

m 2030 70.9% 17.4% 3.4% 5.4% 2.0% 1.3%
= 2040 47.2% 21.9% 10.8% 12.1% 6.1% 1.9%
m2050 29.5% 23.0% 16.6% 15.4% 11.2% 4.3%

O HE7} 4B} IMOS| Net-zero BE 24 7540 3] 9424_01
Sustgon, MY, 1&u, AARIAYEL o 65%5
o2 9473 Hrkskal QAN At s 33T 73‘—%01]—‘5

42% =02 JFs] B
24 7432 60%E 2zt
Z

ol % m% AN AAE N0 7
S (0]

o o

94 7H540] B19l4 A|zto] %E—ZH?}.

= Net-zero
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[2¥ 3-35] IMO Net zero ¥ 24754 dg A&7 AEZ25(%)

80.0
60.0
40.0
20.0

0.0

2.

O

r2

67.4 64.9 67.3 63.6
42.0
71& MAP d=3TY Fmstel  HEA

2 gz L gHE oHXIE H2 =3

O ouxdE IdF 54
_ZI

cRoR AR A ofuA WEL thg Eoh Zo] ZAH.

MGO+=42.7 MJ/kg, LNG 50 MJ/kg, ¥4 o} 18.6 MJ/kg, #et=
19.9 MJ/kg, =4~ 120 MJ/kgd

O BA §5 7IMOR FAHY M AR oA A TR ol At
Az o e FYuIE BN, dRY DI VAT 5L LY

71E9 FE T =+ U=

= LNG: R& Uit] 0.85H1°| 0] 2R &, RF 1= HH| LNG 0.85E0]
St | XIE AIs.

= YEUOF & OiH| 2,389 J0] 2. &, 7F 1= | Y2L{0F2.3=0]

ILXIE HIS.

I

Olfl
©
Ol

<

25t

= HEIS: RF U] 2.15H1Q] 0| RS &, KF 1= UiH| HES 2.15%0|
St fHXIE HIS.

= AR OH| 0.36HHS] Y0 BRE &, RF 1= ] 4 0.3620| et
OHXIE MIS

At el o|u 79l gk A, 7t ARe] A/ es KEE 1ol 3l
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[¥ 3-9] 9= 7|3

Fual type Volumetric energy Storage pressure Storage Temperature
density [Gl/m'] [bar] ra
MGO 427 366 0

1 2

Am

3

LNG 50 234 1 162
Methanol 0 199 5.8 1 | 20
Liquid ammania 1B6 127 110 -34/20
Liquid hydrogen | 120 | 85 | 1 ‘ 253
Compressed hydrogen 120 15 700 20

*LHV: Lower heating value. Based on De vries (2019)
Source: IRENA

O Clarkson Aol thE Az o|A e 2 74
O Base case® 7|22 20309 F-FHA 7769E, LNG 2707HE,
T4 4.8THE, HEbE 48THE, I Yol 41HEC 2 17 P,
2040¥ §HFHA 5719HE, LNG 2189HE, Yo} 4934HE,
HErS 196THE, A 4.20EC 2 1yt FAEH, 20509 &5
WA= AR T, LNG 539HE, 9o} 1,6435HE, Weke 31 19HE,
4 151RHEC 2 F 2,159%HE RV A2 AoE 4 H.

HI3A MEf2 0l Ofst RIS LS ust 101



[ 3-10] A9t 5 QURYE 2 FA(Clarkson 2030 AF A 7|F, &)

2030
/3 Worst Case Base Case Best Case
Qil 7,348,975 7,761,208 8,113,842
LNG 2,554,196 2,697,471 2,820,032
20t 392,350 414,358 433,185
HEt= 458,398 484,112 506,108
A 45,611 48,169 50,358

[ 3-11] A9t 8 AUXYE FE FA(Clarkson 2040 AL 7|E, &)

2040
8 Worst Case Base Case Best Case
Oil 5,125,665 5,716,831 6,248,127
LNG 1,961,038 2,187,214 2,390,483
L L0 4,424,386 4,934,670 5,393,275
HiEts 1,759,726 1,962,683 2,145,085
A 379,368 423,122 462,445

[ 3-12] A9t g AUXYE FE FA(Clarkson 2050 AL XA 7|E, &)

2050
7Y Worst Case Base Case Best Case
Oil 0 0 0
LNG 455,783 536,866 613,420
L L0 13,948,708 16,430,155 18,772,987
HiEts 2,644,201 3,114,599 3,658,721
A 1,285,875 1,514,630 1,730,606
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[ 3-13] A9 R AR YE FE FA(Clarkson Base case AZX| 7|E, &)

Base Case 2030 2040 2050
Oil 7,761,208 5,716,831 0
LNG 2,697,471 2,187,214 536,866
QtaL|ot 414,358 4,934,670 16,430,155
OEt= 484,112 1,962,683 3,114,599
=0 48,169 423,122 1,514,630
SH| 11,405,318 156,224,519 21,596,250

O Mackinsey o] whg Alutd s oA dd 2 374
O Base caseE 7|22 20309 737 7827+, LNG 1019HE,
Yot 136%hE, HEE 76T HE7F F4HH, 20409 -+
87 541%E, LNG 1109, YR Yot 4679, HehE 2328=0=
TEI7E BAEM, 20509 RREAE 238¥E, LNG 1209HE,
Ao} 8707, HEhE 421THEC 2 F 1,6508HE 27T 94
g 7o= 244,

M3 MEfCIZ0) st H|Q THS s 103



[® 3-14] A9 s AJUAYE 75 F4(McKinsey 2030 ATA 7F, €)
2030
24 Worst Case Base Case Best Case
Ol 7,408,777 7,824,365 8,179,869
LNG 1,314,452 1,388,185 1,451,258
ULLIO} 244,488 258,202 269,934
HIEtE 156,946 165,749 173,280
A 0 0 0

[ 3-15] Audd 5 qURYE H5 F4(McKinsey 2040 AE X 7|E, &)

2040
7Y Worst Case Base Case Best Case
Oil 4,857,457 5,417,689 5,921,184
LNG 1,354,582 1,610,812 1,661,219
2= Lot 795,161 886,871 969,292
HiEts 452,325 504,493 551,379
A 0 0 0

[¥ 3-16] AR uxdE F2 FH(McKinsey 2050 ALX 7|&, E)

2050
8 Worst Case Base Case Best Case
QOil 2,025,810 2,386,197 2,726,453
LNG 1,395,378 1,643,613 1,877,981
22 L0t 1,401,518 1,650,845 1,886,245
0| Ek= 777,505 915,821 1,046,411
A 0 0 0
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[¥ 3-17] AutdE dUXLE F2 3 (McKinsey Base case AEX 7|&, &)

Base Case 2030 2040 2050
Oil 7,824,365 5,417,689 2,386,197
LNG 1,012,425 1,101,859 1,198,713

A0 1,360,787 4,674,015 8,700,338

HiEt= 763,135 2,322,763 4,216,579
o 0 0 0

A 10,960,712 13,516,326 16,501,828

O DNV Adof i A offvx e 112 74
# 752

o=
‘IT'I'I'Hoq

O Base caseZ 7|=2= 20309

Ao} 427 Ut FAEH, 20404
LYo} 380TELE RV AW, 20509 FF
TEOE F1,408%F

2505HE, &
HAE=115
Eurt I dE Zog

9HE, LNG 98%HE, 9

T, Hd

==

o=
‘I'I’“ITHOq

2o} 1,200

LNG 164%HE,
# 392%HE, LNG

[¥ 3-18] AdurdE U YE F2 FAH(DNV 2030 A= 71&, E)

2030

/3 Worst Case Base Case Best Case

Qil 7,128,591 7,528,462 7,870,521

LNG 1,559,633 1,647,014 1,721,847
QUEL|O} 404,077 426,743 446,132
ks 0 0 0

A 0 0 0

HI3% MetAR0| i3t AR CHS st 105



[¥ 3-19] AvrdE U YE F2 FAH(DNV 2040 AL 71&, E)

2040
24 Worst Case Base Case Best Case
Qil 3,522,418 3,928,674 4,293,787
LNG 2,236,270 2,494,189 2,725,987
L0t 3,404,731 3,797,414 4,150,328
M| Eh= 0 0 0
A 0 0 0

[ 3-20] A8t g qUXLE F2 F(DNV 2050 AFH] 7|&, )

2050
=4 Worst Case Base Case Best Case
Qil 981,448 1,156,046 1,320,891
LNG 838,157 987,263 1,128,040
UELIOf 10,138,994 11,942,700 13,645,651
M| &S 0 0 0
A 0 0 0

[F 3-21] Autds X998 2 FH(DNV Base case AHA 7|E, &)

Base Case 2030 2040 2050
Oil 7,528,462 3,928,674 1,156,046
LNG 1,647,014 2,494,189 987,263
UL2L|Of 426,743 3,797,414 11,942,700
IS 0 0 0
EEA 0 0 0
A 9,602,218 10,220,277 14,086,009
106 ez S5yl Hg ot S8R Yot ey



O IEA Aol 4 Autd = oz 2 =74
O Base caseZ 7|£2= 20309 FFHA 668¥E, LNG 2325,
FEYo}l 1605HE, Hghs 259HE, 4 16¥HE 171 FA =,
20409 971 A 5529, LNG 2119HE, YE Yo} 4449HE ) HERS
279HE, o4 32WHEC R RV FAEM, 20509 FRHAE
718E, LNG 739HE, dEYo} 1,4469HE, #HgkZ 92%HE, 4=

OoTHEC R F 1,780WE 17 B4E A= FHE.

b

[% 3-22] Awdg JUALE F2 FHJEA 2030 AFR] 7&F, E)

2030
7Y Worst Case Base Case Best Case
QOil 6,333,252 6,688,510 6,992,405
LNG 2,201,173 2,324,646 2,430,267
QUEL|O} 1,515,287 1,600,285 1,672,995
HEt=s 236,050 249,291 260,617
A 156,580 165,363 172,876
[® 3-23] A¥ds JAuALE =2 FAHUEA 2040 AFA 7E, &)
24 Worst Case Base Case Best Case
QOil 4,951,222 5,622,269 6,035,483
LNG 1,894,298 2,112,776 2,309,128
UL|O} 3,981,947 4,441,203 4,853,948
HE= 248,121 276,738 302,457
T 288,028 321,247 351,102

HI3E MeA=0f S AL S YRt



[E 3-24] AvdE qUxYE F52 FH(EA 2050 ARH 7F, &)

2050
24 Worst Case Base Case Best Case
Qil 607,743 715,859 817,936
LNG 622,815 733,613 838,221
UL|O} 12,277,715 14,461,895 16,524,067
HE= 782,431 921,624 1,053,041
T 821,770 967,961 1,105,986

[ 3-25] At g UXYE 2 FH(IEA Base case AFA 7|&, E)

Base Case 2030 2040 2050
Oil 6,688,510 5,522,269 715,859
LNG 2,324,646 2,112,776 733,613
AU2LIOF 1,600,285 4,441,203 14,461,895
HiEt= 249,291 276,738 921,624
EEA 165,363 321,247 967,961
A 11,028,094 12,674,233 17,800,952

O Az oA dE 2 3 54

O Base cases 7|22 4719 AYR|E Hatolo] =45HH, 20304

A 745TE, LNG 192%HE, Fiyol 957HE, HlehE 377,
T4 STHE 1RV A S, 2040 587 5147HE, LNG 1973HE,
Ao} 446THE HERS 114THE, 4 18THEC 2 717t g4
=™, 2050 A 1069HE, LNG 869HE, o} 1,288%HE,
kS 206THE, 4 G2FHEC R & 1,749%E R FAE A

o= F74.
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[# 3-26] A9ds JYALE & FF FE(E)
Base Case 2030 2040 2050

Oil 7,450,636 5,146,366 1,064,526

LNG 1,920,389 1,974,009 864,114
L0t 950,543 4,461,825 12,883,772
HEt= 374,134 1,140,546 2,063,201

A 53,383 186,092 620,648
A 10,749,086 12,908,839 17,496,260

O = A7t Je Aol e Autd s ofviA|dd + =2 =4

O Base caseZ 7|2= 20309 FFHA 823%E, LNG 172%=,
Aryol 9OTHE, WEhE 134%HE, ¢4 8THE FX7F FAdHH,
20409 79 A 608THE, LNG 2409HE, kYol 3209E, 1|
€ 335%HE, $4 27WHEC R 1 FAEH, 20509 F-FEA
4229FE, LNG 2809HE, Yo} 5459HE, HlghZ 4735, &=
57T9FEC 2 F 1,7807HE 27 A2 A= F4H.

O U AE Auo 24
o] m Atz tigt E8H4ado] HigolE]o] A2l n]F A=

o

of el B oz FA5kAL QL

&
L
—
A

O & A7l Atd A=A YATE 7oz f-Euet v d=d
A S oAy dRde A4 FA, A, 75 5

[e)
el dug+ ool tieh 242 7IREe = 5H4] @2 eHAIR ] =

[¢]

M3 MEfCIZ0) st H|Q THS s 109



[& 3-27] A s UALE 2 FHEW AE7HED 2030 A=A 71E, &)
2030
/3 Worst Case Base Case Best Case
QOil 7,795,246 8,232,513 8,606,561
LNG 1,636,570 1,728,372 1,806,902
L0t 858,663 906,828 948,031
HiEt=s 1,274,668 1,346,170 1,407,334
A 77,507 81,855 85,574
A 11,642,655 12,295,737 12,854,400
[# 3-28] Adutds AL & FEGEW A7 2040 A 71€, &)
2040
74 Worst Case Base Case Best Case
QOil 5,457,972 6,087,464 6,653,205
LNG 2,160,700 2,409,903 2,633,869
ULL|Ot 2,877,621 3,209,509 3,607,786
HiEt= 3,007,231 3,354,068 3,665,779
=0 249,350 278,108 303,954
=A 13,752,873 15,339,053 16,764,594
110 Mz sael Tetdsts 2ot 28X Yot &+



[¥ 3-29] AtEs JduAdE 72 FHEH 27 2050 AR 7E, &)
2050

24 Worst Case Base Case Best Case

QOil 3,585,683 4,223,569 4,825,823

LNG 2,383,305 2,807,291 3,207,592
ULL|Ot 4,632,047 5,456,079 6,234,080
HiEt= 4,021,695 4,737,146 5,412,632

=0 486,142 572,625 654,278

A 15,108,872 17,796,710 20,334,404

[ 3-30] Autds A9 & 5 FHEW AE7HEeE JAA 71E, 2)

Base Case 2030 2040 2050
Oil 8,232,513 6,087,464 4,223,569
LNG 1,728,372 2,409,903 2,807,291
YL L0t 906,828 3,209,509 5,456,079
HiEts 1,346,170 3,354,068 4,737,146
A 81,855 278,108 572,625
A 12,295,737 15,339,053 17,796,710

HI3E MeA=0f S AL S YRt
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- YA, BAAH S V& AT V& AgS 275kl AIVTE Ee

A& ALk

]

(29 4-1] $A5e 349 23

I. 8 Ao AA

O & A9 A3l A= 2050714 kg o | A] 9l AE Asta,
U o732 8T

O AA, Clarkson, Mckinsey, DNV, IAE 5 =A|7]7 2 HQJ30+= 519
A7 T FAHXE &8sto] 20309, 20404, 205099 Adf
oA L /gu| 2} 2+ =3 F-Z =551 o1, & Aol A= o]
F74 %9 Base Cases Case AR &89t

O &4, = AZ7Hdel tigk AE2ARE &5 20304, 20404,
2050 9] Aut o x| /g u| et Z42te] R S =S5l oH,
B Ao A= o] 9] Base CaseS Case BE &3}

116 HeI2 B0l MBS I3t IBXIY Wot 47



O AlA, Case A2} Case B= Algto] HoldRE AxrL A, & AoA=
o] &= FH4 ]9 Hy-& Case CE &85

O Al Case 25 20504 ofH#] 9 A9 H3-& A& ALY o}, Hehs,
Oil, LNG, 4% F43stal oy, ZF w9 e FoA&= 2ol &
Ho|3 )&,

O Case A= 20509 Y A] YAoA Oil9 H|FSS 6%, YEYo}o]

HSS 74%=2 F45t= & 7FF F43 HakE 5ot 9oy,

Case B 205049 Oil9] S5 24%, YHYo}l9] H|FS 31%=
F4ot= & W HeFo g ASotal 9.

O Case CoA= 20509 OilQ] v]E= 15%, FE Yol H|E-S 52%=
2yz7y 2435}

O w658 F74° REY 22 913l 2030, 2040, 20508 9] Apeld]
20354, 204599 FAAE= FHT o] FA= 3NA =E&H
2030, 2040, 2050 9] 42 & 23}

[¥ 4-1] 2 Mutd g 8 3AX - Case A

ool 1 HE
72 2030 2035 2040 2045 2050
ol 7,451 6,299 5,146 3,105 1,065
LNG 1,920 1,947 1,974 1,419 864
otmL|o} 951 2,706 4,462 8,673 12,884
H|Et= 374 757 1,141 1,602 2,063
SN 53 120 186 403 621
37 10,749 | 11,829 12,909 15,203 17,496

4% EXpEQ =X 117



[¥ 4-2] 2 Metd 8 498 FAX - Case B
o9l HE
T= 2030 2035 2040 2045 2050
Oil 8,233 7,160 6,087 5,156 4,224
LNG 1,728 2,069 2,410 2,609 2,807
QteaL|0f 907 2,058 3,210 4,333 5,456
oEZ 1,346 2,350 3,354 4,046 4737
A 82 180 278 425 573
A 12,296 13,817 15,339 16,568 17,797
[¥ 4-3] =) Ae9tds 8 FHXA| - Case C
o9l ME
= 2030 2035 2040 2045 2050
Oil 7,842 6,729 5,617 4,130 2,644
LNG 1,824 2,008 2,192 2,014 1,836
QteaL| 0} 929 2,382 3,836 6,503 9,170
HErS 860 1,554 2,247 2,824 3,400
A 68 150 232 414 597
SHA| 11,522 12,823 14,124 15,885 17,646
II. AAAY Q] 7] Y43
O ZQ8 AEFO o= YAANY 7]+ P4 Ao &
O 7|& A A5 Yol Seivhetet A7tx 29 d & F-/419
dwt & A7 FFF= A4
—,—F,]Ura}ﬂ 3% AF3AHpetronet)?] si-24t 48|} 412749
O s d8Foy, A7lx= EE= MPAMaritime and

Port Authority)9] d

JEEEEL
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[E 4-4] @53 Q7129 FH

Al B3 va

= gt et
THYHSSH(TE) 8,333 51,824
M 324 202
= G/T 98,212 588,932
A MAG/T) 330 2,916
Mg SEYEE) 25.7 256.5
G/TE 2B 84.8 88.0

Z) S22 20224, A7IEE2E 20234 H|0|E

O f-Zuete] 2022¢ =4

HAY TFFS 56,970bblE °|& FH
0.149, 3% 0.1339] S4HAFE 485t tonO = SH4ilshH 8334
Eo g A7tz 9] 16%] B3t
St FRANY A= A7EE29] 1.58) o)y, Adel &
EE F 10UG/TR A7H229] 1/6 54.
vt SRA49 9 At I35
10%011 EdtstAgt, G/TS 33

FAHY 7P 2 EA=

o oF 2.57HE 0 7 A7tE 2 9]
FollM= 2 Aol7E = &, S=uEt
FAERS] S 7} dhAsiohE Hlofl 2
Qe YAAY £G/TE DWTE 45, oF 15.19Hdwt2

A, A7 EE & 88.20dwto] ATiE 2§
DWTZ A2 3= 55.2F, AJ71E = 58.8E 0 = A4tE|o] G/TSE
Aol A 2F 7R &2 F 2|7t gl

Y EX4R 33 119



Iv. 3AAAY 9 7|& A+ 71& A7}

Ar AAZoR ZAHES
World Fleet Registero| 4] &=3t,

[% 4-5] 7|1ZA3 7 71247}

T 7|&=HE(dwt/cbm) 7IEH7KS) B2

OlIL 8,000 19m battery & diesel

LNG 3,555(7,500chbm) 41.6m Blue whale
Methanol 8,000 19m Oil bunker2t 54
Ammonia 1,800(3,500chbm) 19m LPG carrier
Hydrogen 3,555(7,500cbm) 41.6m LNG Bunker

Source: Clarksons

O Oil bunkeringX9] A% 29 AXAFL 8,000dwtFo =
v §] 2| 7} A2e Adbo] 5 o] 231 QIS

O LNG ¥AHAYIAL2022¥ AZH H=27FAFALY] Blue Whale
7|Z&K 07 AT}

O Wt YAYAHL JZ 8K 19m$, 6KF 16m$2] AX 7]E0] 98-
8KE 7IEAB o2 A

O YEYol9] AL data 2o & QA3 &3 LPGA Y AHE o]&, &
AZ% 3500cbme AUk 7|20 &2 3t 54 GA] glo|E] Ao & Q13
LNG HAPAT L3 7|5 Qe

120 AR ZFUO| ABHEES /5t IEAIY Yo A7



W=D SIE aRue Zietdst £

I. =W Bunker Oil 8 F4

O =W ¥7 2 2+ A viE 7k divt =4 4|2 k= As)
20509714 A HAT ALz A4H.

O A-casex 39 A7 FHAZ 2030 745TE0A 2050
106TEC 2 F43] 44T A o= A4

O B-casex= =Y AE7} A2 20309 8237HE) A 2050 4225

EO2 A &St A4S A4

O C-case= A9} B4 2 20304 784FHECA 2050 2647HE

o
omo) A At

O A-case®} C-caseollAl 49 FAl= 20404 ©]F H& 7143t
Ao g Ay,

[2¥ 4-2] Bunker Oil9 8 F3
=2l ton
9,000,000
8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000

0
2030 2035 2040 2045 2050

—A-case —B-case C-case

HAY EXpQ 28 121
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O ot A% 3002 Alget 4%, 203097HA] AlRoll A 1803
E|&A|A0F of1L, o]= @A Athe] 55%0l Dol A4 tito] obd.
O A7 354 Agte] Aol = 2030 714] 902 72 3fjof 5FA]4L, o]=
Ao & Eo 2 ek 2 Ao A s A9 359 A A=

THQ| | M4(2F), GT(EE)
120000 350
100000 300
80000 29
200

e0000

40000 i
20000 | I I I =0
0 I 0

<8 AR I A

mm & =(350|8}) —GT(350|3})

* o O n‘u':a

S A
& o0
SN RPN PR PN NG

O A 354 o|4e] Ak wid AJAoA viAIs] 71H, 2030W 9=
2473 8.6WGT7} dof of7]o 7| A 88E/gtE FotH 755.7%
E._,] .J_:L.Q_E'é]:._. 7-2404— s 01 0

O 2040990= 1194, 4.5TGTY F7A410] AlZoA &&-otaL, Azt
T3 &L oF 4007EY

O H © i -
O 205099& 444, 1.6WGT7F ARl EaL, ol &9 A7t 35382
oF 146V EC R &,
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III. Bunker Oil $33x 9 "9 AEF A

O =y HA 49| 990} A7 35¢ A|eF oo 33-8FS v st
TS A S2FARE I = Q.

O A-case°lAl& 2035~40¥ A7t 2F 100~1109HE W 2] 9] FFH=0]
HhAfsh, 40Ut SRR E S22 AgH.

O B-case9 A+ 203040] &7] Ao T-FF=o] &AL, 2030 Hh
SHFo|ZE AZF 2009 A2 F3F5=50] AR Y, o] o= &4

oF FFRZo| ShE AT F3T.

O C-case°A+= 20309t =Ht
Tub~40W T 249 oF 1509HEC &2 FFHF0] A8iAH

=] i
1009HE g Z3H=o0] gsld Ao 7 oAt

(2% 4-5] A% 3593 A|gA] Bunker Oil +5E2F A%
TtQ| - ton
1,000,000
500,000

- [l
-
500,000 I I I
1,000,000
1,500,000
2,000,000

-2,500,000
-3,000,000

B A-case MB-case WC-case
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O ole} 2 +gAAE di45t7| #13l A+t Oil Bunker®] o] B a9

O A-casedlAlE 20359 <F 1.8%kdwt B 853 204049 2F 2%k dwt7H4]
o=, ol 47t A4t o dHE.

O B-caseolAl+= 203097 1.19kdwt7} 88|31, 2040 3.6%F
dwt7HA] G =w, o]Fo = X|&2 0% STt

O C-case°lA+= 20304 F 5Hdwt7t B85k, 2040 2.89Hdwt7HA|
G = o] o= ANt A= YERd.

[28 4-6] Oil Bunker A8 A&k

P dwt
50,000
40,000
30,000
20,000
1 I I I I
0 |
10,000 2030 2035

B A-case B B-case M C-case
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IV. Oil Bunker®] tigt Ext4=9Q A

O IIoNA FAHE vl -2 HEZFO] A4t Oil Bunkerg Ao £
St7] 13f kol A AT 712 S THLE A 48 H-E
Abotal, - AZR7HA0 7|Hkete] EX4=Q & ST

O Clarkson®] W2, | A1Z% Oil Bunker= 83 dwtZo] vig8|&

AR om, A% A4S 19§ FHE,

[2¥ 4-7] Oil Bunker 28 FHF(8K 7]F)

LR
8.00

6.00

4.00 _

= il s

. |
e 2030 2035 2040 2045 2050

B A-case M B-case MW C-case

O A-casedlA+= 2030 H) Z5to] 2
TV AASt R, HEgE HAY
O B-caseol|Al+= 2030 Ao 130] B R3}a 2035W7HA] 44 9] X

87} A=, 20509714 & 63o] a3t

=)

O C-case®l|Al+= 2030t Z5to] 33 2] =97} Q12 20404 o] =97

FAREE £AHOF WS FFHOE AV BRI} 9L,

—
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AlZ Qil Bunker9 Ex4482% 8K&
o] FAIE LEsto] HiE Y& A2t
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TEED 2isty Mureiz 2332 I8 EXL
I.LNG

1. =2 Bunker LNG £ =4

O LNGx A mo|A¥t A {FH ) ghauf&o] Zof, Feth A
o

S
A2 dEste AduE 98 g Aos AYHEHL 9=

[23 4-8] Bunker LNG9] 8. F3

=2l ton

3,000,000
2,000,000 =

1,500,000

1,000,000
500,000

0
2030 2035 2040 2045 2050

—A-case —B-case C-case

O A-casex 99 HAEZ|H FAXZ, 2030¥ 1927H=E| A 20404
1975tE 0 82 Z7}51}, 2050 86HHEC 2 FA3| AT Ao g
o4,

O B-case= = AE7FFHAE, 2030 1739HE0lA] 2040 2419
Eo2 Z7lel, 2050U7HA = S7HA1E 54, 281FHE 02 4.
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O C-case= A% B 2.2 20309 1828HE]A 20401 219%HE
o7 F7ksk, 2050 184THEC 2 O] HAE 7P

O Al Case B+ FF- 203007H2|9] 54T S7H AAZ sal Q0B =,
LNG 5542 FF 54 Hol AF24 22 F=ofoF o

2. ZU Bunker LNG &8 &4

O =9 &3k LNG HAH AL 2022F A 2H Blue whale $F
2313,

O Blue whale9 €52 7,500cbmo]1 £ESLE 8,973GTY. DWT
2 3HASHE 3,555t0n2] TE8HS HG

4] 71244 (dwi x 58.8) X 83lo] A7 B
O Blue whale2 @S35 olA AZXHIL, SH=7IATARS] AFS]ARR]
S AAA G A G (F)oNA 2G5k U=

O AZx7FEL 9F 5009 Y($41.6m)0l1L , o] 7ty FHO| BT

Q] Sl %] B A o(KOLB)OM—‘& 59 839 LNG HA

HA% EXEQ %
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3. Bunker LNG =54X} & HQ M=gf MU

0—?1'4
i

O F W7 INGY 42 AU @24 ST Hliwsto]
A

A= 53428 o= gol A

FEFS 20309 1507~ 1709HEC] 23
O A-case°lAl&= 20409 A7t 1767E9] Hd 9] T5F=o] T4
5™, 40| o]F TFHF
O B-casedllAl= 2040d FFF-50] 220THE7HA] S =1, o] %o =
THFEC] A&A o2 45k 0] 20509 260E7H4] gtiE Aoz

273,

¢

AN
ek
o
flo
ol
Ap
ol
r

:
it

O C-case9Al= 2040 AZF 198THEQ] X jo] TFH o] TrAl

|=]
5t 409 o] % FFEE AL FHH o gshy.

[2% 4-9] Bunker LNG9 F#3Z&xz} A%

Tl ton

0

-500,000
-1,000,000
-1,500,000
-2,000,000
-2,500,000
-3,000,000

B A-case MB-case M C-case
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O
o

12} 22 =FEAE 45| Aol A4 LNG Bunkerd] F¢0]

a3t

O A-case9A+= 203049 9F 2.99kdwt © Q5}a7, 2040 9F 39kdwt
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