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IMO Net-Zero Framework

Mid-Term Measure
Goal-based Fuel Standard(GFS) + Economic Mechanism
» GFS regulating the phased reduction of the marine fuel's GHG intensity

The total annual GHG emissions from international shipping (Targets) 2

AT RIMOE e 711 2471 301 281 2023 O 2010 2073 2242 59 TP A T —
SHAHLON ASIE SATIAGHG) HEY SEE 20504 271 SHEY HZ (Net-Zero)
SAEIATE OfRiEt SIS S5P| M HRO| 2 T GHG HER0| 20| e 214 k53!
Blos L7110, 412 21| GHG HOHE 'S TR0 E AP | B 7|0t Aot 1R BE(GFS,

Goal-based Marine Fuel Standard) 2t 22 £7| 22|12 E5f| 0|2 A5i& 4~ Q\C}

*oqgo\GHGmorgfgg HFET} AAL D L= DIANIR|Q] LA 7EA HIEZH(WLT, Well-to-Tank) 2} AE0f|Af
RS AMRo}| =2F(TtW, Tank-to-Wake)2 &6t 21ty 247tA BiIEZH(WtW, Well-to-
Wake)0flAf sHE O:‘ 2 LIz 2h(g CO2eq./MJ) Y.
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=AGH2L| H7F GHG HIEH A2 & OHA| AH[Fa GHG A& &
(GHG Fuel Intensity) 0f| 2Jo Z2Y &= A= 7HE5IRIC

1-1. S A 2%

=2 |—i—1 2 AMA E'OE'EFEHQH?W@H-S-# S/PHS oA A2
2050 HIH 2 GHG BiEE
y

Fd= Hdets g4 o=z 2oE0t Of2fst
b2 SIMARTE HRUKMOZ A2 GHG HiE HELE Mef Bt EZ AIAR

(OCCS, Onboard Carbon Capture Systems) 0| 2=l SH4AZ 2 CHA| Z|HA]
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Unit:EJ(=10"%joule=10""MJ) Fossil fuel
Fossil fuel+OCCS
Candidate fuel

Energy demand(EJ)

Energy demand

using zero or
[ Net-Zero GHG

emission fuels
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2022'3 IMO DCS H|0[E4E 7 |#le = =4 52| 2& B (Transport Work)
HTLOHA| 28 7 71 S 28010 0121 F 0f|HA| AH|ZFE 45T
7|1& 9x(2022)2] TAEHZ OflLfA] £ARZF ZH: IMO OB =2 A[AH
(DCS, Data Collection System)2| HIO|E{0f 2, 7|& HEL| 0f|L4Z]
ALF= o 838 EJ“OWSJ) 2 AHEQICE O] & & 94%7t StH =0 o)
FOH, A H=z= b A =2 HISS ZFRSHRCE

IMO HIOIE ==& AIARI(DCS)MIMC s AHIE

HFO LFO MDO/MGO: LNG LPG Methanol Ethane W Others

Abt.93.8%

26.75% 13.74% Abt.
8.8EJ

598%  0.06%
0.17%

53.31%

Total energy consumption(EJ) of ships

252 (Transport Work)2| 2%: IMO 42F GHG HF0IA ARZE AJd2
(OECD_RCP 2.6_G) 2! 14&(SSP2_RCP2.6_L) ALIZIRE HIEC =, 2050
H7RA| 2EYF U2 20229 | A8 AL 00A = of 32%, 1dd
ALIE| QU A= QF92% Z715t 710 2 71ASGIFICE. Ol= M MA| £ £Vt QI
A S22 0| HR| =7t AH SV 7Fsd S LIEHHCY.

25 HE SIHl et Ord

He&

(OECD_RCP 2.6_G) 0.67 0.95 1.00 1.08 1.22 1.32

188

(SSP2_RCP2.6_L) 067 | 095 | 1.00 | 1.32 1.63 | 1.92
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oA && 7§ EEDI(Energy Efficiency Design Index)2t Cll(Carbon
Intensity Indicator) 2t 22 7 &4 Y1 A Z2|1Z Slf, =4 oll22] oA
2:80| 20224 2f 30%01|M 2050E7FA| 50% 2 JiddE Ae 2 7Yt

X =2 JHM0 Chet OH

Improvement

Rate 0% 29.95% 40% 45%

50%

1-2. ZH| 32 oA 222 HY

Ol & oA A8|F Y2 =4 o2 F22| 2& YT (Transport Work)
HI0f| (2 A 2 DY AL et OfHA| 28 7 AL2 |28 SRHe2
ek

HiR] 28 227t gle 1dd AlU=| 0| = 2050E7H] O] 4H|ZO0|
2| 17 BJOf| 0|2 Q= Y ELt B, oA 28 ek 22 AR &
& 0HA] 2|22 AL2| 01 2 9 EJOIAM 13.5 EJ2 A Ao = MYFICE
Ol=CHA A= 2| Aot 0|8 7hsd S e M, OflLfR] 2& 7HA10] A4 of A A]

Q5 5102 Z0|= O a2l AT STt A AIABITE

O 1= B =

HUHXl 28 g ZXI0 THE NI X A0 Her M

Unit:EJ(exajoule=10"joule)

—— Low growth
—s— High growth

9.3-13.5EJ
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Levels of ambition

"to reach Net-Zero GHG emissions
by or around 2050"

16 14
—— Low growth
—s— High growth
14 12
11.3-17 EJ Energy
12 Efficiency
Improvement 10
0 =EEDI, ClI B
2 2 s
> >
2 °
w w 6
6
4
4
2 2
0 0
2008 2022 2030 2040 2050 2008

Year

12

2022

2030

Year

2040

2050

2. HZEWtW GHG 2% S382| (Targets)

IMO 2023 M=fo| 2= SH«<= Ofelf 271 20| 200832 7|22 2030'F1} 204042

O
AZF GHG HIE 4= SHE AAIBIT,

IMO 2023 Hf0| Z= =H

Indicative checkpoint

* at least 20%, striving for 30%, by 2030, compared to 2008
- at least 70%, striving for 80%, by 2040, compared to 2008

2008 WLT HIZE-2 HI32+HMO GHG H70llM AlSE P2 AR (HFO, MDO, LNG)
1t FuelEU Maritime BiEA4E 7|8HO2 AMSICE 2008E TtwW BiEZS 20221
IMO DCS H|O|E{E 285101 2008 =4 dfi22| 2& YF(Transport Work) 2t 0f|LH2]
28 AR (Yo 7 ) EHECOR Oﬂ—?—ﬁﬁm FYSIQICE O & Hige = 2AMGH ZAnt
2022\ BIEZF2 2008'A CHH| QF 7.5% 2= 240 2 LIEHHTE. 0= 2030E7t2] 20%

t7 o)

ITIOHOF125%°|$—7f I=0| 2Q2ks oSttt

IMO 2023 Tl MIE 2= =8

WtW GHG emission trajectory
900 LT
L -7.5% % - BaSeiLOW
800 [ —— Strive_Low
700
600

500

Emission(milion ton)

200
100

2010 2020 2030 2040 2050

2008 WtW HHZZ(5,000GT Ofeh) o] &4 gk= 2030, 2040, 2050 =4
o

Sheo| o7t S 2 S0l A

2 Feks DA & US0l F2felof ettt Ol= Ol=
M GHG P& YT 0| M0l = $05H Z8H2 0|2/0], 55| CH2n 22 123 S42
7HA|0 QI
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20084 HE20| UABIHE Z9: CIS ZSHE GHG 12 Yot 30| 27 HICH,

2008'H bl =20 BIHETHE Z: ST 0 2 215 GHG T = Rk 20| Q7FIC

[TH2fA] 2008\ BIE 2| Hofeh L1712 IMO2| 4= =0l Fefoh= S+

S0 A AA 1S SE 8-S =Esh= B 40|t

GHG ¥z 3oz QAL 2 IMOOIM &7|22|9] 7laZ 22| +=9|9
Yeto= HELW QT IMO M0l Al GHG &% S8HE Fdoh7| #iol,
IokE (GFI, GHG Fuel Intenslty)EEHith AZEHRI}
EER0MGHGHRE UAEE 0|1 R 28S

A1
>

ol

HIo

H

= M2 GHG HHEZ

WtW emission_BAU

1600 900
—— Low growth
800

1400 | —— High growth

WtW GH

G emission trajectory

—— Base_Low
—— Strive_Low

1200 _ 700
C c
£ 1000 E 600
5 2 500
£ 800 £
5 5 400
é 600 é 300
400 200
200 Net-Zero emissions 100
0 by regulating 0
2010 2020 2030 2040 2050 GHG fuel intensit 2010 2020 2030 2040 2050
Year (g COzeq./MJ) Year
=7X: KR estimation =X KR estimation and 2023 IMO GHG strategy

BAU(Busmess as Usual) HIEZFk A7| 212 Jeio= BAU AlLE2|Q0{A12]
WtWHHE Z28 HO=0, E5| 144 AL 20(M= 2050E7EA| HIEZO|
A S £+ US2 LEHACE

IMO 2023 2to| 2% SH0| I}2 o4 ujZ Z2: Q22 TauE 25yt
K 012 B2 (GFS) 222 £5f 2050517 HIZZFS 152 X2 (Net-

Zero) 2 2% 4= U BREALHCZ HOELL

14

Q0511 Q)

2HE 2457|913 GHG 12 Y= (Required WHW GFI )2t £22 7

Q HE (20301, 20404, 2050H) 2] Bt GFl #t2

CHs 32 2 AILR2| 0] 2t =
O, 2050E71A| 2 H2E FHE of= HUXRU H= 2 E HARIC

<=

AN

Z=M2H0| ZHX|M E&tet Required GFI 212 Il A|

Low
Base Growth 91.8 91.3 80.9 28.6 0
(20% Hidh
Reduction) | O'gvth 91.8 91.3 66.2 21.3 0
Strive aow | 918 | 913 | 708 | 190 0
(30% High
Reduction) Growth 91.8 91.3 57.9 14.2 0
Required GFI to Meet the Targets in IMO GHG Strategy
100 —e— Base Low Growth
Base High Growth
—e—  Strive Low Growth
80 Strive High Growth
Z 60
g a0
20
0 2010 2020 2030 2040 2050

Year

A\
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E5] 142 AL QO|M HErA B H 2 GHGHIZ 2 20| 130 TWazols
HIOIZC} CF22 20304 Required GFI 2] GIIAIS O{ZT}

- Base, Low Growth (20% reduction): 20307k GFI 5= 80.9 g CO2eq./MJZ
HYEACH, Ol= A& AlU2| 29| 2EUF 715 Bttt

- Base, High Growth(20% reduction): D824 ALIZ|20|A= 0f|LHZ]| 2 S7+&
1245104 2030 GFI =H7+66.2 g CO2eq./MJE HORRICH

- Strive, Low Growth(30% reduction): 30% 2= SHEZ 6t =2 ALI2| 0=
20303 GFI 257+70.8 g CO2eq./MJZ HAEIC}

- Strive, High Growth (30% reduction): 1142F 20| M= GFl SE7+ HS 245104
2030 57.9 g CO2eq./MJZ2 HHEICE

719 4 AL 0AM =2F Required WtW GFI 2£(80.9 g CO2eq./
MJ)2 [E L2 Ao 2AQI ISWG GHG 17/2/2(Austria et al.)2| Table 2
off A= Required WIW GFI Zfat QARBH £2QS SIOIGIYCE 2Lt

0] 22 FuelEU Maritime2| 2030 =H2|(85.69 g CO2eq./MJ)ELC} CiA
=2 0|0, Ol 20508 =H2| d&2| 2{0[0f|M Z|elet Z0ICt IMO=

HiZ2F A2 (Net-Zero)E SHZ 6FX|2H FuelEU Maritime= 2020 CHH|
WtW GHG &4 =5 80% &=0h= A2 SHE Sith

rgg\l

H> H

[F2bA, A3 2 D82 ALI2| 0] 2 2& YT HEt2 Required WEW
GFI 2{0] 2IZsHA HESE & USS 16t LSS0 Hnh a4l &
AUEIRE 7[8te 2 S 2701 20| BRolCt. O S0, 47[0IM 24
AeE AL F7] A S22 A g £:71 4 YO 4%, A=

=HA= 7| SEUEL 2o A2

o

2 ZE|00F BtCY. Of2fet LEEO| 2025
H 3 0fI4= IMO MEPC 832t 3]9|9| 2|& 25 HE(| 2235| Hide7|2
7 |CHHCY.
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Che I st AIL2IQ0A 203019] Required WW GFI 421}
AN oh=OoZ LQUE|= TS SHMAZRO| GFIE H|WSH O|AOIC}. LPG,
LNG"(HPDF % LPDF), HFO, D&t & Y8 O 2 ABLl= SRl GF
2 Required WEW GFIZF 817l LIEIHQICE. 212 SHE 212t 72 (Base) A3
ALRIQE 284 M, =2{(Strive) 2% ALLIRIQE =24M Mg LIERACE

0] HIZZ Es| 2030 =2H2| THA0| ZI £z oSS znxoz

i

*HPDF : High-Pressure Dual-Fuel (X0 =)
LPDF: Low-Pressure Dual-Fuel (A2 015 ¥ &)

ST a7 A=0| GHG Sz T2 2030 =HXIHIW

Unit:g CO2 eq./MJ
| TtwW

PG

80.9(Base_Low growth)
70.8(Strive_Low growth)

iE
;

Tl

66.2(Base_High growth)
57.9(Strive_High growth)

E?ase Low Growth| 91.8 | 91.3 | 80.9 | 28.6
20%
Reducéon) High Growth| 91.8 | 91.3 | 66.2 | 21.3

LPG: LPG: HFO
LS-HPDF  LS-LPDF

GFl on Fossil Fuels exported to South Korea

4.IMO GHG 22f0| 2030 25

Methanol  Strive |Low Growth| 91.8 | 91.3 | 70.8 | 19.0
30%
Ref,uction) High Growth| 91.8 | 91.3 | 57.9 | 14.2

O o o o

SYS At ALE|R BY

IMO= 20502712 =82F A2 (Net-Zero)& et SAI0f, 2030E7H] =4

oli20llA 227 tA BIZEO| A2

=29(10%

H=Z0 77k Az, oAl 7=l BIZS 24 5%

e X
FEE THE =) op/ |2 ZE5IR,.




2030 = Al ofi22] & O HAl A 2FH2 A& AlL2| 0 M 2F 8.6 BJ, g
AlLtE| 201141 2K 10.5 EJO|| O|F A 2.2 Ol & EILt. Ol2fet ALt LOf|A M2 GHG
HiE T2l 10% E¥2 & OflLR] AB[FC| 2f 0.86 EJ(A1-2)0IM 1.05 EJ
(L) EARZ A2 Y EL, O[22 ZTHOIM 2030 7| = Ae22 29
°f 1 BJO| A7t =/0| VMt A HESHOF Sttt

2030 =H S4E 2ot H=Z GHG HiE =0 R

I near zero GHG emission fuels
0
2030 10%
0.86-1.05 EJ
Abt. 10.5 EJ

Abt. 8.6 EJ L 2023 IMO GHG Strategy:
[— 5-10% uptake of
near zero GHG emission fuels

r 3

Energy Consumption (EJ)

Low growth  High growth

IMOZ| 2030 GHG &= =H(20%)0f| Feist| flehiM= H0|Q = &
e-AERZ2 A 2 HiE AR = 4| ol AFEO| E2{0|C}. 0= B7 o] ol
5712 £ AL (D 2 A2 GHG HiE Y= (near zero GHG emission
fue) 2| =, @ 0|4 2& 7iM) & E=3IRICE
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GHG emissions (million tons)

Ofe 20| 212 J2HIoM & &= UXO], WA 2 BiE A= E 5 g CO2eq./MJ
2 MY B2, 023t HEE 10% S S I A3 AlLt2|20]|A 20304 &
HIZZ2 2 7.08H 2= &4 % 01| FEICH BHH, DgE AL 0=
Z HIZYO0| & 8.69 £0f 0|2 A2 HRICE F AlLZ|Q 2% 20304 4=

949 E0{l= D[RR Zok= %ﬂfolﬂh

(@)

250l

20304 SH 242 ot AL (D HO HIZ GHG HHE H=0 =21, @ HIUHXl 22 M) 2A
2030 2030
Aot 956 near zero GHG @ Energy efficiency
t. isai improvement
fuel P!
bt 865 B emission fuels jo
I T, 0
Abt. 782 = 0921 el (Target:40%)
Abt. 708 ! Aot 664 mil =3 . S —
_____________ 'y N B2 bt.6$3 million ton: 3 Abt. 8.6-10 5 EJ
a 20% reduction 2 Abt. 8.4 EJ
compared to 2008 ] o
- A >
®10% uptake of Net-Zero =84E WF'(th 10% g Low
emission fuels uptake &

N\

N\

Low growth

High growth

2030 Energy Demand Low & High
to Meet GHG Target growth
with 10% Net-Zero
Fuel Use

2030 2% BEES TAE| YHME 2H| SRl ofjux| A2 WA

012121 8.6 EJ~10.5 EJOIIA| O 8.4 EJ2 S20FBICHS A HIp} £ 25I94C),
0l2 TrAsIRIR 7|20 AT 20301 04| BB JHAH SEO! 40% Off 510!
2712491 0fj42] B8 H410] HR5HH, 0|5 E3H AR AlLIZ Q0fA= 0.2 EJ,
T ALRIQOIME [ 2.1 E) HE0| 0L{R] ARS F0{0F Bict Of2{5H
S0 TH2® 20307HR] 2 22| Az B OF 42%0A 58%7H2]
A ElofoF st

AR 2E2| 7hid=2 M8 7 |so 2, 2F U410 2[4 O|HA| 28 EAA+
(EEDI) 2 EhA ROtz 2|H (CII) 9 22 25t 73| 242 E3 D4 7H540]
3Lt J2Lt 2 242 20223 IMO DCS H[O|HE 7[EIO2 O|R0H O,
20233 0|3 3141 7|8t ING 20| £¢) £7}0t 242 THE 7|4 ¢ AR Sltof

et 2SS 4 2SS RolsHorBiC
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IMO2| 2030\ 2A7tA 2= SHE ZH5H| fcH =4I 22 &+ 71| dlid =,
= A2 GHG HiE S =2 %EHHH | &5 7HM0f {SoHoF ottt & 24
SH20| Of|l4R] ADZ GHG ¢E ZIQFE 0| I 2030 28 T 7HsAof|
|AFGHCY.

Stfet Ik 0j-Ib= 2 ot

I e |

mjo
>

Agd 2 g AL R RROIA sAie| ATt HigsE s 4= SH0| S|
=

HatiA= 9 Zﬂi HH%OH 7 P?f—i- EHiﬂ%EQI S =Y0| 2+240[Lf. £5], 2030

Lot AP0l Z—*.%J—f Zl *2f5| =% Y= S EEDI &
F (O], 2030E7FA] 42%01M 58%2)AI71 4, OIF 7= Z7HXQ1 OfLAA]

20223 IMO DCS H[O[HE 7[RI 2 317 WZ0i| 2023\ 0|

Sl
514 7|8t LNG 912 it Zre 2i70| QoI Hiiw|x| 2SS Qoo St
E5F 2008 WIW HiE20| 2Tt A3 AILIRIQ (24 YT BishE 20304,

2040, 20502 A7 HIES =8 240 SHet F=S 01— 4= UL

Ay 2 DY ALE| 0] HE 258 R Hats F OfHR] A8 |2H0] 2z
2&oH, Ol= ZAoli22 At GHG HiEE SHE S50 | et Required WEW

.50, Z7IAU 25U R HS0le =2 22 E0|

ZAoIEE, IMO &% 0| F&ok= Required WIW GFI 2t2 47|42

20

MOZ} 8= A [ AHAQ] ZH

| MBI A4 k53 S o

30| ofl¥E IMO MEPC 3|2|0flA =4l 31201 27F&l= WEW GFI &t =&

Ozt 82 7I& o
UE=E =AE(0{0F o

SUL7|E 7|CHRIT.

f

HIEEO 2 271%(0] o1t

SAIOf] LA 2t &

== Ol | #feliAf

=A| o222 2030 =& &= S0l 2050 =HiE A 2et= 37| SH2 LOP | 18 &2

(o]
N

7

f

KR2 =74 ofi= £t 2] 52 Ofaf

ZARZA 20301 20508 28 S X961 | ¢

7| ¢foli HSE HIOIE 7 =
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HIZFA S MI(EEDI/EEXI, CIl) =2 =X BE AJAR

[HSS elst S=E FE HX JIE

28 2 22 AAHI(OSH WAPS)= HIFOHZ|ZRE MEe| 2HS
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