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Evergreen A-class container ship

Vessel Call 5 - Port of Official
Name IMO NO. sign G.T. D.W.T. Capacity(Teu) Speed(Knots) Built Flag Registry Owner Number
EVER ACE JuL-28- panama  |MOEL
9893890 | 3E2382 | 235,579 | 224,999 23,992 22.6 PANAMA SHIPPING
[ACES) 2021 CITY CORP.

Source : Evergreen
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H A Jean-Paul Rodrigue (2020)
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Prospects and Challenges of Market Based Measures
for International Shipping

Seijiro Morimoto
Senior Researcher, Japan Maritime Center
1st September 2022

Introduction

» Market-based measures are expected as key policy measures to fill the
price gap between conventional fuels and zero-emission fuels.

+ There are challenges that need to be addressed in order to adopt a global
market-based measure at the International Maritime Organization (IMO).

Projections of Fuel Price in 2030 Structure of IMO
50 Assembly
°
40
Council
S 30 MMMC f
é price gap .ZCS or ﬁMarltlme Safety Committee (MSC ]
20
- ® Ricardo % Marine Environment Protectlon]
10 ettt Committee (MEPC)
0 % Legal Committee ]
LSFO or reen
MDO ar?mmonia ﬁ Technical Cooperation Commlttee]
% Facilitation Committee ] )

Source: MMMC for ZCS (2022), Ricardo (2022)
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GHG Emissions from International Shipping

* International shipping accounts for around 2-3% of global GHG emissions.

+ Demand of international shipping, which serves as the backbone of trade,
is expected to increase, and GHG reduction measures are needed.

Global CO2 Emissions in 2019 International Shipping’s GHG Emissions
International International 900 2008 estimate
Shipping 692 (2%) / Aviation 623 (2%) 800 J
8 700 w
Canada i China g 600
9 ers
3(20/0) 23% (29 A)) _‘2 400
South .2 300
Korea EU =
591 (2%) 2703 4851 = 200
Indonesia g (8%) (14%) 100
596 (2%) India Germany 654 0
1 ggg?go/) 2(7%/7§ ltaly 315 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
, o) Russia o France 301 :
1.652 Poland 293 —e—Estimate by 4th IMO GHG Study
(5%) EU others 906 ™ Spain 235 Pathway to 2050 Target
Source: IEA (2021a) Source: Faber et al (2020) as estimate for 2008, 2012-2018. 3

GHG Emissions Reduction Targets

* In 2018, IMO adopted the Initial IMO GHG Strategy, setting out the vision
and levels of ambition as reduction targets for international shipping.

* Work is undertaken at MEPC to revise the Strategy, under its commitment
to strengthen the levels of ambition, with a view to adoption in mid-2023.

Initial IMO strategy on the reduction of GHG emissions from ships

Vision:
IMO remains committed to reducing GHG emissions from international shipping and,
as a matter of urgency, aims to phase them out as soon as possible in this century.

Levels of ambition:
1. carbon intensity of the ship to decline through implementation of further phases
of the energy efficiency design index (EEDI) for new ships;
2. carbon intensity of international shipping to decline by at least 40% by 2030
compared to 2008; and
3. GHG emissions from international shipping to peak and decline by at least 50%
by 2050 compared to 2008.
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Measures to Improve Energy Efficiency

* The IMO has adopted measures including EEDI, EEXI and ClI rating,
which are expected to improve energy efficiency of ships.

» These measures are necessary to reduce GHG emissions from ships, but
further measures to promote adoption of alternative fuels are needed to
achieve net zero GHG emissions.

Newly built ships are required to achieve a certain level of

Energy Efficiency design efficiency. The requirements came into effect from 1

Design Index (EEDI)

January 2013.
Energy Efficiency Existing ships (pre-EEDI ships) are required to achieve a
Existing Ship Index certain level of design efficiency. The requirements will come
(EEXI) into effect from 1 January 2023.

Ships are required to calculate their annual operational
efficiency (Cll) and rated against a benchmark. The
requirements will come into effect from 1 January 2023.

Carbon Intensity
Indicator (Cll) Rating

Zero Emission Fuels for Ships

» Zero-emission fuels such as ammonia, hydrogen, biofuels and synthetic
fuels are considered viable candidates to achieve net zero emissions.

» Collaborative works are undertaken in order to overcome technical and
economic barriers and to address supply-chain issues to deploy these fuels.

Shipping Energy Demand Challenges of Zero-Emission Fueled Vessels
12 . » Corrosion and leakage
: Ammonia .
N (NH3) prevention .
= Electricity * N20 reduction measures
Synthetic fuel « Control technology for abnormal
Bioenergy Hydrogen combustion
m Hydrogen (LH2) * Fitting to resist low
Ammonia temperatures and hydrogen
Gas embrittlement
m Oil Synthetic fuel | ¢ Accounting methodologies to
(e-methanol, determine net zero emissions
e-methane) from onboard use
2020 2030 2040 2050
Source: IEA (2021b) Source: SZEP (2022) 6
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LCA Guidelines

 MEPC is working to develop draft lifecycle assessment (LCA) guidelines,
aiming for adoption by MEPC 80 in 2023.

* The LCA guidelines allow for calculation of GHG emissions from fuel
production to end-use by ship (Well-to-Wake), which results from
combination of Well-to-Tank (from production to carriage of fuel to ship's
tank) and Tank-to-Wake (combustion or conversion onboard ship).

Source: https://www.imo.org/en/OurWork/Environment/Pages/Lifecycle-GHG---carbon-intensity-guidelines.aspx 7

Tank-to-Wake (TtW) and Well-to-Wake (WtW)

* Measures to address WtW GHG emissions are necessary to incentivize
fuels that have less environmental impact from the lifecycle perspective.

» Such a measure would require certification and verification of WtW GHG
emissions.

TtW and WtW GHG Emission Factors

LSFO

LNG

methanol

grey ammonia
green ammonia
grey hydrogen

green hydrogen

0 20 40 60 80 100 120 140
gC0O2eqg/MJ
=EWtW = TtW
Source: Ricardo (2022) for green ammonia and green hydrogen, EC (2021) for other fuels. 8
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Levy System and Emission Trading

» Levy system would assign a price per ton of CO2 or GHG emitted and
require payment in accordance with ship’s emission.

« Emission trading assumes setting the overall cap and allocation of
allowances, which may be traded. Allowances equivalent to ship’s
emissions need to be surrendered.

« Both system would require a feasible mechanism to ensure compliance
and to setup and manage a fund for using revenues.

- Levy system Emission trading

 Easier to control the impact
Strengths as price is fixed
+ Easier to administer

» Easier to control the reduction
level as cap is set

* Price would fluctuate
» Needs to adjust the price to + Needs administration of allocation
control the reduction level (auctioning) and trading of
allowances

Challenges

Impacts on States

* The Initial IMO GHG Strategy states that a measure’s impacts on States
should be assessed and taken into account before adoption.

* Market based measures may well affect transport costs and trade costs,
by putting a price on CO2 or GHG. Therefore, careful consideration is
necessary to find ways to minimize their impacts on States.

Impact of a carbon price on the determinants of maritime transport costs

Source: Rojon et al (2021) 10
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Feebate System

« Simple levy to fill the price gap may raise the cost of conventional fuels at
punitive levels.

* Feebate system, which aims to fill the price gap by providing rebate using
revenues raised by levy, would minimize the cost increase of conventional
fuels, while providing sufficient incentives for zero-emission fuels.

e  Fud |

______ Payment of levy Rebate
ﬁ ﬂ EA G S e S

o O O O O
Levy only Levy and rebate _ oo
(Feebate) Fossil fueled vessels ~ Zero emission vessels
LSFO zero-emission fuel

Source: Japan (2022)

Further Work on Market Based Measures

« MEPC 78 last June had acknowledged the advancement from Phase | to
Phase Il of the Work Plan to develop mid- and long-term measures, and
encouraged member states to submit new or refined proposal.

* Progress on the development of market based measures would provide
signals to stimulate deployment of zero-emission fuels.

Work Plan to develop mid- and long-term measures

Phase | (Spring 2021 to Spring 2022): Collation and initial consideration of
proposals for measures, along with considerations of their potential impacts on
States.

Phase Il (Spring 2022 to Spring 2023): Assessment and selection of measure(s) to
further develop as a priority. Decision will be based on an assessment of proposed
measures, in particular their feasibility, the effectiveness to deliver long-term
reduction target, and their potential impacts on States.

Phase lll (target date(s) to be agreed): Development of (a) measure(s) to be
finalized within (an) agreed target date(s).
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Summary

« A global market based measure is needed to provide incentives for the
uptake of zero-emission fuels while ensuring a level-playing field.

» Key challenges are; addressing Well-to-Wake emissions, developing a
feasible mechanism to ensure compliance, set up and manage a fund to
use revenues, and minimizing impacts on states.

» Prospects of fair and just transition will improve by overcoming these
challenges, which will provide signals to stimulate deployment of zero-
emission fuels including hydrogen-derived fuels.
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6,000 Other Dry (19.8{ZDWT) S 1,439
4,000 Container ~ LNG 555
2,000 = Minor Bulk Og’%r%r" Containership
0 = Major Bulk 5,304
Passenger & Cruise General Cargo
8,182 15,011
PCC 784 Ro-Ro 830
(Hi #2) Clarksons Research (Hi #2) Clarksons Research 3

EfFEEEIL?

o SRt AVEM T AR ABEMEKILH92,400E THABMDFI1E (DWTR—X),
2017 (2R3t DO T FHMERFIA & L. Ocean Network Express (ONE) £%31

s IRINF—EBRERAIKETSERICEITHELEZDEIE(L99.6%(EE
R—R), BRDEBELEZEYDH6ZNIHAREREKIZE>THEHESN TS,

HAEMEOMIER £ (201956 B RKEFR) BHARDBELEZEYOHM - st ialmE=
LNGf 57 T ®Dfth 130 (20194)
FyTEAM 96 AEORSH

LPGHA 124 \\‘ 3{&3089 5>
~ (37%)
b
131 ~
st2411E
1t$$5‘;ﬁ” (1.742DWT)
190

518189758 Ak

— &Y o
220 = fin
SR 327 518666975 >
2)LarT I 243 (63%)
(L) B REBEBERIHF TR LEFE2020] (H8) BABELRIBET B A DHEShipping Now 2020-2021] 4
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(H#) BAREMR T ERMEMBRER]

BARDHMAIEDAEEELE(20194)

WMRERVOTONRS 422 5

fiiE AR 438 (B \
R - Er & “
523 & 98 FE P AR
fHE) PR AR B A AR ) N 4,252 (&M
841 {&M 9414{5H

EFES
1,117 &

(i) B2 50306 38 ol 8L 7 —h2020) (i) B SEABEBAMEREIMA TR FR) O

EFEEDGHGHIH =

- EffEEDCGHGHEIE EXFRMNTERMN THAEAERD2-3%ZEHDH D,
- EREETIEEIZEBLFO, LFO)NAHELTHERAIN TS,

HADCO24kH & (2019%) EEDRMIENEES
million tonnes
250
International International
Shippi 692 (2% Aviation 623 (2%)
Ipping ( 0) / 200 [ | - m Other
m Methanol
oo Liquefied Petroleum Gas (LPG)- P
580 (2% i m | iquefied Petroleum Gas — Propane
(2%) Others ghg'"a 150 o
Iran 589 7,964 2:9?/5  Liquefied Petroleum Gas (LPG)- Butane
)
(2%) 23% (29%) = Liquefied Natural Gas (LNG)
h
Egﬁga EUZ Us 100 Light Fuel Oil (LFO)
591 (2%) 703 4821 Heavy Fuel Oil (HFO)
Indonesia 8%)  (14%)
596 (2%) Germany 654 90 = Ethanol
Japan Italy 315 m Diesel / Gas Oil (MDO / MGO)
1,066 (3%) Russia France 301
1,652 Poland 293 0
(5%) EU others 906 - Spain 235 2019 2020
(H#) IEA, GHG Emissions from Energy, 2021.  (H#2) IMO, Report of fuel oil consumption data. 6
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GHG#HEH = O Bl B fifir
« N—FE (BE-ERKIGER) MERB. TOXRSHR., AT M. B2 E
IWORT L, RBIRILE—(KEE. BH) XITKBREORFALE
« YIOME GEMBIZER) (R, VY —IL—T42 7 . BRPEONE. RTE
B (K- JOXRSO%%E) . MEEE (BRI 2E

(H#2)S. Brynolf, F. Baldi & H. Johnson, “Energy Efficiency and Fuel Changes to Reduce Environmental Impacts”, 2016. 7

TOIIvia e (EoTIsE)
. EREEOHI—RL = a—FSLEBRCE. FUEST . KR, (A RE . &
RPRE S B O TSR~ QI A DE,

« BMELE-HIEY TSI/ FI—UDBEZ SO BifTH - BFNLREZRRT
RL ATV —RDEENEH N TS,

IEAD2050F rybE0LF 1A YOIsMmnREE
12 . N
Ammonia - BE-REXEK
. (NH3) « —ER{EZZ= 35 (N20) BRI 3R
= Electricity
= Hvd (LH2) Bk
ydrogen - TRILF—FHEAED
Ammonia
gis f;y_?;g‘f;:nfgle' + IMOIZEUNTHE Lt ASH D3R
| ] | ’ ~ - _\I_
Smethans) W B%E R DOREL
2020 2030 2040 2050 (Hﬂﬁﬁ)Elﬂ%fﬁ*E_GHGt}‘_DIE_“J:/EI?/jEI“\)I’]HTE”}%X\fﬁigU) )
(H158) [EA, Net Zero by 2050 A Roadmap for the 2050F h—Ry = a—rSILICAIFTI(2022FE3 A) # £ e/
Global Energy Sector, 2021. 8
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« 20203 ICEEFEEICKAEREEGHGE OIS 37O I IZH
T, 2028 FE FECHOYOIIMOBEEEMEFBIRIT O—FIVITERE,

(H#) E + @ HR—LX— (hitps://www.mlit.go.jp/maritime/GHG_roadmap.html) 9

EREEDR RRILICBEIT D ENEF

e 202110 B ICEUAT - £ R I EBEE2050FE h— Ry —a—rIIILEBiEd &R,

* BT R —-EERRMHR AR REE (NEDO) DR MMAFE T OO I T
(&, & G- AFIC KD R MAADEFRFEICIBEADFEEZR Y,

R OBRETADT~

KEHRHIOOD HHA
KEHHM  MAKRIVOURY NBETI, vox—nRD—FT9/80—, UU-BEEBRTLE

DEAF MHFSDBAF SxIRUTT a—RL—ay BAFEL . 2030 FTIzkE
PRI E 2 STEM,

FUESTHRHEETILY BABR, BASYIV—F, SvvTy TYESTRRILOL,

L EEMMORR Sya—Rl—ay., H R a7 - IR a2

TUEZTH TLDEAERURMAT Y

MIORE  FUE-FHHEMEARE FHEEEE. BASYIVY—K ZHEes  E=TRNEHARIOR
HeEERO—FRTO TFU— NIBEEMNS 217 uRiE  RISEY. 20285 F TITH
D22/ SES EEMEERR,

LNG#AHHRD AEET OVBRICED SEEN Ao o o= s 20264 F TITLNGEAKHA
ABURYYT NG BREIAH DD AR R ;E,ﬁ’iﬂ;‘)"“7 NI=TIIRZ= s Ry THIFE60%
POk ) 7 EI R B Al oD BRI 5 SR LI EZRE,
(Hi #2) https://green-innovation.nedo.go.jp/project/development-next-generation-vessels/
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s FEERVEE-TMERFE. EO0OISRHOER RV EOISMIERT LY
1)—> i81E[8]JER (Green Shipping Corridor) DR Z HIgE 9 &% KA,

« J)—ViEBRIBOBKICKY ., PRIIMBOFE - HIAICEET 5 1EHRER. B
13%%‘?50) EE, FOIIMHDOERRDERER T CEMNTREET D,

EEEDEOTILICAlFIA=LT7FT JV)—2 & E R

Gicbal Martime Forami37 57

« 2030 ETICEOISMEI S T 75%EZRL . B ar 7+ —REEOTL

oret Movers FEF10%E TSRS 52 EZaIVN, 24—CEY T ABEEN,
B DiEE - FEKRF 1282 HS 0,

Zero Emission - 71—V iR OB, 20305 F TISEA

Shibpine Mission IZRES T 75%,. TOTIM200EX BT,

ppIng « REZ11HE, ECRU2EAEASM,

Clvdebank * 2020 RAFETIHTY —ViEEREEZE6D BE-IRILE—KF

Desioration DLEBIRT BCLEEET . 1%, S RTS8
REHZ24HENSM, (ﬁg[’; 731_/@52?'@&

ZInhoFk
(H 8) EEBAFR—LR—  Mission InnovationTh— LR— | lobal M E — — =
HEREEET S fk— AR —SE B (R ;,Eﬂjﬁkﬁ)G obal Maritime ForumsRh—LR—I % E(C

ERREED kR IZEI D EFRENM

 BHNOMAXRFIETUEZT - KRITHELEZIOOU DS, BERFIE/NA
A A DO FERF A OB BN XL\ A M ORERIZR T TRYHEL,

s OISR ELER MO - EIFEX(L2022F3A A TH2004HY . 7€
—T7 . KF A/ =)L BEMICEAETHEENLZL,

BHNOMAKXF - BEXFOEMEH CTOTIRMEER M DR - RAEX (HH)

MAN Energy * 2024 FFTITREMABTE=7T

Solutions MBIV DORFEEEET .

o * 2025F EFTICKFRBRHEIODOOD
AT TEHEY.

A e * 20255 FTICFI3AL DY) —

Maorsk V(BB INF) AR/ — )VFERIC
M6t L DIRIEE R A,
(H8) BHAR—LR—DF TR e
i () 20224 [F A4 55— M H D RIS E SHEEHE,
(H#8) D. Baresic, K. Palmer, Climate Action in Shipping.
Progress towards Shipping’s 2030 Breakthrough, 2022.
12
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ERBEEHKRE (MO) &IE ?

s MITRENCEEFLEOBILFICBEAT BRI HEHET SEEDEFHE,
MBEIF175AHE. EMBEIFFEZF D3I (2021F10AFFR) .

* GHGHIiBZ B U IRIRREREDERREMN LB FIRERESZ S = (MEPC) THRET,

IMOM #A 48X

(8 B+ X BEBEBIT TR 5EE2020] 13

IMO M GHGHll 8k Bk B
« IMOTIZ2018FIZ L T DA B 15448 (F 1-GHGHI R B A& Z £E 1R
> Sitied itz
> 2030F £ TITR RN F40%0E (20084 Lb)
> 2050F £ TICGHGHEHH E50%H (20084 L)
« IMOTIFHIBEEZDRELEZE D, HIEOREEELZEHRD, KETAD
MEPC T EHBEZ1RINT 5 F E,

GHGHI B ($r4%)

Vision:
IMO remains committed to reducing GHG emissions from international shipping and,
as a matter of urgency, aims to phase them out as soon as possible in this century.
Levels of ambition:
1. carbon intensity of the ship to decline through implementation of further phases
of the energy efficiency design index (EEDI) for new ships;
2. carbon intensity of international shipping to decline by at least 40% by 2030
compared to 2008; and
3. GHG emissions from international shipping to peak and decline by at least 50%
by 2050 compared to 2008.
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o IMOTIEMMDTRILF—ERKEIZFH (TR E|ELTEEDI, EEXI, ClI#&{t
HIEZXEA,

« CNoDRHNEY . GHGHHAIRDERMNHAFEINEA, h—Ro 21—+
IVRIBRIZRE T = KIBFCGHGEIRIC L, KBERBADIELBRERITHRNIBE,

FEMIRILF— R FI (EEDI: 2013F LIRRICEESNSFTEMDERET T EE
Energy Efficiency Design Index) FHl, 20131 A 18 KYRLA,
BEEMIRILF—3 A H (EEXI: EEDIRGIAEASNGZOBEFRO T EE
Energy Efficiency Existing Ship Index) | #¥i#l, 2023118 &KYBHIEFE,
EMZNEE (CII: Carbon Intensity faf D EMZNE (CIl) FEREEZEH L. SERFET
Indicator) #& < il B il - 4845 1F . 2023F1 B 1B KYBIRF E.
15
LCAAALSAY

« MEPCTIZ. SR DS54 7Y 4 LGHGHEH & (Well-to-Wake (WtW) =3
1= - BT EX B D Well-to-Tank (WIT) +fit L #EH D Tank-to-Wake (TtW) ) D EF
fiFE£ZTEDHT-LCA (life-cycle assessment) HA RS A %@ s,

* RFETADMEPCTRAAFSAUERIRT HFE.

(H4 82) IMOFR— LR — (https://www.imo.org/en/OurWork/Environment/Pages/Lifecycle-GHG---carbon-intensity-guidelines.aspx) 16
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(WtWHEHH &) [XJRH - RIKICE 2 TREEL D,

- BRESFRONSNVAHZERSELEOHICE WIWHIHEZEHOEWNEOTS
M DR AZe s BEREENBE,

(GE) Bet = 3 (emission factor) =#AH D R EE U 1-Y #HiH & (gCO2/MJ or CO2eq/MJ)

grey hydrogen
grey ammonia
bio-oils (fast pyrolysis oil) m— ————————
e-methane (point source) m——
bio-methane ————
e-methanol (point source) 1
bio-methanol
green liquid hydrogen =
blue liquid hydrogen m—
green ammonia =
blue ammonia ——

o

20 40 60 80 100 120 140
WtW GHG emission factor (gCO2eq/MJ)
(GE) greenlFBAERBET R )LAF—HE, blue(H R EUR - BT (CCS) ZHS L R MARI K. greyTIL BB HED AR,

(H#) grey hydrogen&grey ammonialECAZE. Z DD A% EMaersk Mc-Kinney Maller Center for Zero Carbon
Shipping, We show the world it is possible. Documentation and assumptions for NavigaTE 1.0., 202112&25<, 47

EEFIE

« BRBEDH—RZa—rIILRBICIE, EOTIMRBEMER SN (EH) D
MR =ZEHHEFMFERERITHHERS) AER,

« RRLBHERESIOVWTNDHZEETH>TEH. ODRA T7UR) DFEE, Qffl
EIL&bZE R LEEFIC5Z 558 DEM. QWIWEFHEH D /NS
OTSRMDER . HNREELD,

20304 O AT HS T 81 B L BIGIO A YRR

. ] =e Bt B

40
° *UF;@%Z%EE:VF el 3 S <
330  FEINE Ayvk A—LLBL Ry i
g 'I"**:ﬁﬁ’f%% e MMMC for . FIEFZEELSL
@ 20 ZCS - BRHEEAS L2
= e Ricardo © BRHBIREZAVE e e
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LSFO or green
MDO ammonia
(Hi #) Mc-Kinney Mgller Center for Zero Carbon
Shipping, Ricardo& $}% £ (215 18
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s BEDHTHREEEREZIRDESIETIIHE. KERHBEOIARMKIBIZER
L. BELGEZENELIZENLHS,

e ZNf=H . ARE5-6HDIMOLEE (ISWG-GHG 12X UMEPC78) [ZHULNT ., H
AIFEOIIMELITHICE AT Bfirst moversE X 1E 9 SHfeebatehl| EEIRE,

« FTOISMADEMCL->THREHEREZFZFIEDIHETHNIL, TOIIMMN
DIEWFHIZEVWTIEERE S (KERBRHOIRNLER) ZHIT 52 AT HE,

fiit -
272k
AN i BHEE DI Bt
i ! T 4o O O
H : '_§_I
O 4 4 O O
BeHE BRI . o
5K 4 I=5
(feebatel| ) TR BRI
LSFO YoIsme
(H #) Japan, Proposal for a Market-based Measure (MBM) to incentivize GHG emission reduction and to
make equitable transition with an overview of mid- and long-term measures, 2022. MEPC78/7/5. 19
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« KRE7HOMEPC78TI&. HAMDfeebatel| EEEL hEIXT EDRETHIT
N, P EBNEDEEETEDOPhase NIZBITLI=C xR, KEIZAE12A
DREIREIZAIT, REREDREIAKRHONTLVS,

o IMOIZBEWTHERENFEICEAIIERNERINIL. EOITIMBEAIZH
(TH-EIHEAZFERIZRIBLT AV E—DEALYE5,

R AR D E KT E ()

Phase | (Spring 2021 to Spring 2022): Collation and initial consideration of
proposals for measures, along with considerations of their potential impacts on
States.

Phase Il (Spring 2022 to Spring 2023): Assessment and selection of measure(s) to
further develop as a priority. Decision will be based on an assessment of proposed
measures, in particular their feasibility, the effectiveness to deliver long-term
reduction target, and their potential impacts on States.

Phase lll (target date(s) to be agreed): Development of (a) measure(s) to be
finalized within (an) agreed target date(s).

20
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The 20000TEU "COSCO Shipping Leo" ,
14000TEU "COSCO Shipping

Belgium" and other large container ships
are docked at the port, the containers are
arranged in rows and rows, the bridge
cranes are towering high, and the "China
Europe Sealand Express" line full of cargo
is ready to be dispatched.
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BB 1T ERNEMITREIL—ILDIESE o O O
FLRESEBETOMTREICETIHMEHIRSIOXEDFIE o O X
(F) ¥ LREEBEMERE & OBERIEREIC D & B AEE L RTE, (BHHRBICLHEE)

—BIHIC O WTIE—E DEEFREBE 2 TR T 2 R E D HIRE, 23

ZDRERIM IZH TR A D (K1)

o BN QLR T HIHEIE A (EE2) 2 AUMATO¥ LENREFOREL L
E. MTRe0RENLE,
FAYTREFEREE ) R BERRERKE (o meezicasit 2% AR E (A
ERE (EROTAMIT, FA%LRNRE) .
C A Y T R D E 3 LA S B
N TOMMDAITZ FK Ik,
o A VK - BEROEC LB L, AR
BT & HBRIEORIC ) < & 62 BED &
Ui 500mDRAAKBA BE, L BNKER
BHORITEEOBIC 2 B2 5 £ U 500m DRe
KEHBE (b0RHsZELTHE) .

Ch) BHFEMEFEIE. 1x X IBUFHEEFFZEES (UNESCO
I0C) ML, EU LMBEICEDSTEEZ RO TV S,
BFOFMICR DA ABEREROSBIZRDEHES,
(https://ioc.unesco.org/our-work/guidance-marine-spatial-planning) (KD H 8 EUYTTHAR) 34
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ZDMERMIZEH 1+ DEH A (52 F)

F 7 v &L BFEMEEE RE,

7oA TIEFLRNRE EMBOBERIESE L TRA 282 (X7 EMasERE
BED T DIEEESN A AR/ BEE) U L % #EfR,

FEFOBEAOMAITIZRANEL (2K 24m UTO/NERICIRY . BHROMITAARE)
EEZDRE B DO HKERATXEFT BB & FEEFTBEMN OMITEZ IMOTHARE L 761,

—>

(88 : NCSR3-3-5) (KM 88 : Borssele Wind Farm Zone)
35

FEHITRZT

s FERARETIE, BEXLNZNBEHFECBEICHRDFEIE. BERAH. BALKDRREEIC
%L\’CEL#T?’_L’C%U FATOEREERICOVWTHEINTNDORAZE L A /HEEZR
E -
s EECRHIRFOBRICEDGGHHLAA F 74 v 2RBENGEEL L TGEARAL2D. &K
BICIE T — RN A 27 — ZTHIMT,
« QETIIRHOBANLKZRSER D 5. MITEEREZE 0 EEROEFHIRICER,
* BATRFLEAARBOENBECBHOSLHREDE AN O, B TORETDOEZ L <FF
7o TR A D FZERITER
« RN O—FDIBAFEEETIE. BEEEZSRL DD, EEMBEAOHMITE L CHE
DEE &5 BB DRE & EARBIRY 2 ER Y A D E i,

s SRARTFLANREOEGRLLARNFEEINS /-0, BRCEBEAFIEL &0 BME, F
ERRBLOFABGR DR EE LR, BAOEFAZSE(IC, MITREHA K74 v DHIER
BENKDORE. BERWHED—BORI A ENEON OLLREEICET 5 IUEA DRI
ELZ ENEIFEND,

36
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(BEEE]
EREEDRRFIEIZET S8R
TEMZEE HRA 15 RS

AT, EEEOBRF(LIZHT 72 IMO KO EU OMHilEhm 2 Hiic,
WA D BHEARILUZ DV TR LTz,

DI [AEEBEEOE 7 & LT K[UEZEISESA & N e o2, 2 LT,
KBRS T A EUFM - Sx v (IPCC) 26 6 REHmH S EIC KX, 1.5°CHED=E
FRAZ AT T 2030 £ £ TORAHED O KIEZ GHG BN ME & 72 2 SISV TR L
77

Wiz, EEEUEE T BREIOFERICE D TE o CO2 P& Tnb =
& KIEZ: GHG BRI 1T =1V —2h 3Rl & ROBREBL ORI BRI R E 725 2 &
RABRIREL O & Ui, BN A ARELE Ny 7 U — P EBIMICIIF T X
IKFEHRDOBEIN AN E D —F, B REHIM BRSO AT et e~
TATF = — UHEE EREN B 5 SISOV TR LTz,

IMO OFifEA & LTk, 2023 4E 7 H 2 GHG B B D5tk & BT 4 7 5+
I NMERED T FIEEZ EDT-HA RIA VR ELX BT I Th 5 2 & RERE -
NRUCERNT O K 2 e 9 4] (GHG Fuel Standard & fRERTFEE) OB AT
TR EEDL FETHD Z E BB LI,

EU O fil#Ehm & L CiE, 2024 F0ifEE EU ETS # A [ 2025 4F @ FuelEU Maritime
BANEEAREINTEBY, MG HHE BT OBFBMRIC —EDREL KFTZ &
TR ENDEICONTHEMN LTz,

B2, ERStoEhm & U TREEREIO R IR, B e = I foE AT 2 EN
TORBETe v =7 b, = DB EN & REHLERE T = 7 R 7Y —
SEEIER OB T =BG 2 L=, £72. BEU Tid¥ o= 2 o igdhicmy
TAT— I RV —IN— KB IER R 2 D DR Z L D L 3klc, 4/ _"—va v
KA T TREICKT D AR EE CTHER IR EX 5 5ETH DRI oW T
B Lz, LT, EAEICBWTH, 2 b EEE M ZER Lo, Bigimmibic
T 72 B, L - [EEERTRO 7 E s A D 5 T N EETH D AR LT,

— 465 —






EFEEDRxFILIZET S8R
~-IMOLEUD &R Z il -

202338298 ()
(NEH) BRBELVAI—TEMES
FEMEE FABFZE

1. [URZECET HEBFEREAESIERFE 4. EUQFHIEN M
« [URZEBIRHEER « EUBEERPT D GHGHIE Xt 3R
« NUKRE o EHPI~DEU ETSO:#E A
* IPCCEORHi &S * FuelEU Maritime

2. EREEEDGHGHEE 2 & Hl R i * EU ETS&FuelEU Maritime (D 852
- EfEEDGHGHIE=E 5. Bt FREICET-ERN OEHEARKR
* AOFAD GHGHI B i - RESLBEROEBEAKR
- REBHOIEE - TOISMEBEAIZAITI-ERNEIM
- RERBDSATHAVILGHGHE E s IO RHEEE M

3. IMODFRFIEIM o 1) —> B [E]ER (Green Shipping Corridor)
* GHGHI BB * EUDA/R—2 a3 B
o DI RILF—INEEH * Horizon Europe D=
s LCAHAFRSA> * Horizon Europe DEERETOS Y+
* GHG Fuel Standard (GFS) o« POIIEEZEWT) /IS\—rF—2w T
o RFWFE * Waterborne D&
« A& -E{T (feebate) HlE 6. F&H

« PHEIR R DRETRR
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TR KBRS

1992 FR4R 19948 2., #HHIE 1960 E (fth(ZEU)

« REHPDEEMES X (GHG: greenhouse gas)EEZFRFEILSELHIEMNB M,

s FHHEX. HETORACEDE, T ETAEELHNZEEHSE T (CBDR: common but
differentiated responsibility) R A& E DREA ML, [UERRZRE, LEMOE L, Tk
LTRIREZEHRUZDEZEITHA,

o MEZEIEX. GHGOHEHIFIFICL > TRIZEEBEREINT E-ODBERRUVBETZ LD,

- MESIEIX. AE& EHNEICKIBERERDOAEZXIE, F-. HEE LHNEZS

CHDOFHEHE IS T HFMBERICOVT,. EEH-ED-ODERAIRELGREEZ LD,

SUEZEFRARNOMEEIE-MESIE 2019 GHGHI L E D H XFEFINER

WEBIE+AS)L—> TLHY7. /a7 F —BE = ZF (N20) 5% 7VRALITR(HFCs,
F.FIa TRR=F AVHY— SFET. Y PFOs, SF6. NF3) 24

MEEIE |eTriai4r UN7=7.<ILE, TS0, %2 (CHA) 18%
R—SUR, L—<=7. B 7, RAY7X7, '
A9 =7 . L3, 9954 F
A —RRSUT A —RRT AL DT ' [
@ . 7'3/7—’]~ Md‘l‘l#&ﬁ{$s 7’(/7/"; 72 T F . T HF I:E;E_g,écoz

wEzE | A P FIIO TARSUE TS DI B U B3k ot

VR ABIT BRI EVTIVI  FIUE, DIEBDCO2 1%
Za—U—=3UR /I — RILMIL L R
RAV RADI—T2  AAR, EE, XE

(Hi88) IPCC (2022) Climate Change 2022: Mitigation of
Climate Change. Working Group Il Contribution to the
IPCC Sixth Assessment Report 3

INIRTE
« 20155 1R4R. 2016 FF %N, #H9E 1920 (fh(ZEV)
o IEILURIMNSDRBLEREZ2CRHIHIZAZERUVELRESF1.5°CIZH 58N
BT HEEED . RIZEFDERIZRT G E#RIETHIEMNB I,

o EHRIEIX. EHRE T A EEL(NDC: nationally determined contribution) Z{ERL . FIE @D B
RIZER DT, BFREEEZET,

« REABZEDERICAETEHASEDOREMIKNIRZ2023F LU, 5FBICRET.
- SEEEMNE. BM-ESICEL. RER LMNEEET 0. BEREHE,

2019FE M CO2#E H = (Mt) TEEDHIBBER
International International 20304 EHEHE
Shipping 692 (2%) Aviation 623 (2%) = =
GHGHEH B 46%5 wht
/ B& L) 20504 %y OGHG
Canada i S GHGHE i E50-52%i ;
0 Ch 1 2
?2?1(528/;) (;tggzs g,glg?, KE (20054 L) 2050 v OGHG
A 23% (29%) GDP#1=t) CO2H i = 65%3, " o
2% = 20944 R \
(Sou)th \ FE (20054 L) 2000F SRR AL
Korea 591 EU us o e GDPH-YHH & wkht
%) 702 gan1 F 45%8, (20054 L) Ay
Indonesia 59 °)_ (14%) EU 275 GHGHEHE 255%
(2%) Germany 654 =) 2050% v AGHG
Japan 1,066 / FItaly 3?5501 EI a QQOEH:E,)
% Russi rance =68%E N
@0 s WPAST raeeslt [Tag | GMOBEESNE | ppomayrenon
(5%) EU others 906 —~ Spain 235

(Hi#8) IEA (2021) GHG Emissions from Energy (44 82)IGES NDC Database R U'&EINDCEEIZ4ERL 4
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IPCCE6RELMIFEE

« IPCCIZ&MNIE. COP26ETHEENDCTIXI S5 CEEZER TEHRLVAIREMENEL. B HE
ZMEMIZIF2030FEETICGHGHEH EZ 2 FEN DO KIBIZEHIR T AHEHY,

o ZOEOHIZIE BRF-FOREZIRI/ILT—(BERRERE -B7EE (CCS) =

EERHEE)~ADBIT. EZADOTER, HERHE oozu%o)GHGﬁm%b\z\%t?E#r&i

[ manDcizz<n | ]

2030FFTHITNDC, TN
#%2°C/1.5°CB{ZITiAS5#R

|ZCEF’L, VSRR |"/—'
[scammmnn —

(H#2) IPCC (2022) Climate Change 2022: Mitigation of Climate Change. Working Group Il Contribution to the IPCC

Sixth Assessment Report 5
N ——thg =
E & B ENDGHGH T £
« A, BREEDCO2BH EX7TEN AR THRE, IMODREIZEINIL, SEMLXE
ZEBIETNIEX20505F [2HMF+T20085F E£90-130%(27%: 5 &F M,
- EfEEIMEERMITIKEFLTEY., §& . KIBECGHGHIBZER T 51=BIC[EFTRIL
F—NEROHELRKBRBANDEMAFAIRIZGES,
EfFEEDCO2HHE B EDRMIERNHES
1’?(i)l(l)ion tonnes ;nsiHOion tonnes = Other
1000 ® Methanol
’ ||
200 || - m Liquefied Petroleum Gas
800 . (LPG)— Propane
N.F‘x"¢~~ u |iquefied Petroleum Gas
600 SN~ 150 (LPG)- Butane
\‘\\ ~~~~~~ ® Liquefied Natural Gas (LNG)
400 S~ Tee-
Sso 100 Light Fuel Oil (LFO)
200 s ,
Sso Heavy Fuel Oil (HFO)
0 S~ 50
200520102015 2020 2025 2030 2035 2040 2045 2050 = Ethanol
—e— Estimated by IMO Fourth GHG Study 0 . . . H Diesel / Gas Oil (MDO / MGO)
=== 2050 target (50% reduction by 2008) 2019 2020 2021
=== 2050 target (net zero)
(H#2) IMO, Report of fuel oil consumption data submitted to
the IMO Ship Fuel Oil Consumption Database in GISIS 6
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R D GHGHE S F i

s IRLF—MEREICHIT=N—FEHRE-IOOONOURBE. AIRERDEESE)EVD
bE GREREM ., Dz —IL—Ta 7 MRS ORBEATNZ ., KERELER,

s SHRLIRIINT—PRRERMICEIT-BEAA FEELLGEMN, BIZKIBLEGHGHFEERE
WY 5-OICITKRBRBOFENTAR,

AR D GHGHI B i 2050 D H: AT AIEIE E R (MAC) LHIRR T2 vIL
MAC Cc02
Technology group ($/tonne- abatement
CO2) potential (%)

Optimization water flow hull openings -119 3.00
Steam plant improvements -111 2.13
Propeller maintenance -102 3.95
Hull maintenance -91 3.90
Reduced auxiliary power usage -59 0.71
Hull coating -50 2.55
Auxiliary systems -39 1.59
Main engine improvements -34 0.45
Wind power 2 1.66
Speed reduction 10 7.54
Propeller improvements 18 2.40
Super light ship 54 0.39

(Hi#2) Brynolf et al. (2016) Energy Efficiency and Fuel X\_/alstg hea_t [CLery gg ggg

Changes to Reduce Environmental Impacts ir lubrication - - -
Use of alternative fuel with carbons - -
Use of alternative fuel without carbons 416 64.38
Solar panels 1,048 0.30
(Hi{#8)Faber et al. (2020) IMO Fourth GHG Study, Table 101

RE R D%

« GHGRYMEONERIZHITH-REBRHOEHEL T, A4 BB AMAT1—E L,

INAT AR INAFA AR/ —)L) . BIRKF. BIRKRHEORK(J)—2T7EZ
BREAY BRA/—IL) . BRUNYT) =) BREFLND,

o FHHEAMIICIEINAABEENYT)— FREAMICEBIRKEHXOERELNEHESN

A0, BIRREHIM ERIROCAFAREMS, MBS TSAF—  DEELEZREHY,

IEA 2050y bERLF 1A REBAF D
EJ REns A
12 INAF R (N AF BRFEDQIOUTHIARRE
< TA—EIL NAFAZ |« YRTFITILGREF (RERN(FTR)
10 = Electricity D INAF AR/ —)L) DAFAIREMEMRE
Svnthetic fuel R « IO UIIER TR RS
8 yniheticiuel | g)—> 7o E=7 - B, N2OHIR* 5, BiE- g0 T54
Bioenergy FI— DEENERE
. c TUDU(FRAFERRE
6 m Hydrogen TY—ykEk o PRIGEHIT, ER - R~ DTS, B -
Ammonia BB TSAF— DEENEE
4 < ok i TR cBFEOIL O THIAAEE
Gas SRIH@EMASY . | 22 T BRR L O LR
9 = Oil = & 5C02) D AFrIAEHEA ERE
Iy T — c INRUIM DT R LT —. KEFRDE
o BEREL CHIFARIEE
(H#) BEEGHGE RISy 3y Tav VM EREZED2050F h—HR
2020 2030 2040 2050 oA MR CI (202243 ) BEEIAER
(H{88) IEA (2021) Net Zero by 2050.
A Roadmap for the Global Energy Sector. 8
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RERHDZATHA(VILCGHGHIE =

o BREOBE- IR HBELRESAIYHAIILEERTOGHGHEH = (well to wake (WEW)
GHGHIH 2) (X[FE#H - 8iEIZK>TEDH S,

s REICELOMEBRHOERIZIE., BEOWIW GHGHIH S 451 d 54— EED
KEEWIW GHGHIHED VLW RBRE DI AZRIBEEENVE,

Well-to-wake® A A— EZHRE OWIW GHGHEH %5k

grey hydrogen

grey ammonia

bio-oils (fast pyrolysis oil)
e-methane (point source)
bio-methane

e-methanol (point source)
bio-methanol

green liquid hydrogen
blue liquid hydrogen
green ammonia

(H81) IMOFR—LR— blue ammonia

(https://www.imo.org/en/OurWork/Environment/Pages/Lif
ecycle-GHG---carbon-intensity-guidelines.aspx)

|

e (E)
DWW

50 100 150
WtW GHG emission factor (gCO2eq/MJ)

GE) greenlFBAETREE. blue[dCCSITEILRIARIEE. greylFIERAFI B3R,
(Hi#1) Meersk Mc-Kinney Mgller Center for Zero Carbon Shipping (2021) We show the
world it is possible. Documentation and assumptions for NavigaTE 1.0.% % £IZERL

O m - = om —
117

GHGHI| 3 & B

IMOTIZ2018£FIZLATF D HIIE B 5% 481 1-GHGHI BB ZRiR,
> Sttt DitxREL

> 2030F £ TICHRFRNEZ40%E (20084 L)

> 2050 F TICGHGHEH 8 %50%HIH (20084 tb)

« IMOTIFHIBEEENRELZE® . GHGHBEIK D WMEZREAH . ZE7AREDES0
EIRERIEE &= (MEPC80) THRIRFE.

GHGHIBER RS ($h#%)

Vision:
IMO remains committed to reducing GHG emissions from international shipping and, as a
matter of urgency, aims to phase them out as soon as possible in this century.
Levels of ambition:
1. carbon intensity of the ship to decline through implementation of further phases of the
energy efficiency design index (EEDI) for new ships;
2. carbon intensity of international shipping to decline by at least 40% by 2030 compared to
2008; and
3. GHG emissions from international shipping to peak and decline by at least 50% by 2050
compared to 2008.

10

- 471 —



RRAED TR ILX—FhERIBH

IMOTIZMAAD TRILFX—3hFR K ZEIZR T TEEDIFEFI . EEXI3RE|. CIETHIEZEA,

oDBRH<EY . GHGHIBDERNAFSNSH ., GHGRYM ONRKRFIZ@E (1=K
1B7XGHGHRIRIC L, KB RBANDEIRER T HRNVBE,

FrEMIRILF—SNERBH
(EEDI: Energy Efficiency Design
Index)

2013F LARFICEIEES N H400GTLL L DAMAR DERETIRE (2 AL & T
YCO2#kH ) 1. 2013F1 B 1H LV EARE. 7 —XEITRHIEE
15:4: p ]t 3 | A

Energy Efficiency Existing Ship
Index)

BETEM TR IL X —%hER R HI (EEXI:

EEDIRFIAERSN GV BRFMOREHREZIRH], 2023F1A1BLYE
AR, BHEICESLTOEWMES TV HAGHIRPE IR ZES
DIREN’BELLD,

5000GTLLE DSMIAFRITERMAE (CIl) D ERFEHEDTE - HELTETF

IBARE (CII: Carbon Intensity | koiy- a5 B CEFE- 48 1112 17 5HIE. 202371 A 18 &Y B
Indicator) ¥& {+ il 1

Ho

PAREH B RAEH S HI B (DCS:

Data Collection System)

5000GT L DSMEMRICAHIEE B, MBHEMFOERT —20HREEE
BT BHIE,

LCAHARZ1>

o IMOTIZ. BAE DWW GHGHEH %31 (gCO2eq/MJ) DER I % (BB ED T 74 /LK
E. StE A X, BHEaT et RE BRESATHAIIL-SRILORT., REIR#E-FiELE)
#TEHT-LCA (life-cycle assessment) HAFS A4 %5t , MEPC80TIRIRF E .

LCAHAFSAVEDIEE M (R

5H BE
Scope RGHG. RERILZRE (GWP)
IPCC Accounting Principle, Tank-to-Wake [IPCCOH E £ # (2> TTW GHGHEHHEDEHEIC
Methodology F&L Tcarbon source factor (Sg) % /A
i el BE M 2 (LSFOITX9 2WtW GHGHIBED
R, SREFB I HN\(ATREFERALLE)

Part |: General Sustainability Criteria

GHG Emissions Factors Based on

GWP100 WiWHEHE D EX

Fuel Lifecycle Label IREHEE TR - SR O BRE SN LR
Part II: Well-to-Tank Emissions  |High Level Guidance and Methodology —|WtTHEHHEDEHER
Part Ill: Tank-to-Wake Emissions [High Level Guidance and Methodology — |TtWHEH 2D EtE =

Part IV: Review and Inclusion of
New Fuel Lifecycle Labels and
Emission Factors

Criteria and Procedure for Recognizing

Certification Schemes HREGHFBEERAFT—LDERDEELFHE

PRHEBDOWITT 4 L ME
PEEBDTIWT J4 )LIME
K REMGDHBIELED R
Appendix 4: List of Approved Certification Schemes RRELBRIAERAFT—LDY Rk

(H4#1) Australia et al. (2022) Updated draft Lifecycle GHG and Carbon Intensity Guidelines for marine fuels. Submitted to IMO
as ISWG-GHG 11/2/3. 12

Appendix 1: Default Well-to-Tank Emission Factors

Appendix 2: Default Tank-to-Wake Emission Factors

Appendix 3: List of Recognized Standards
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GHG Fuel Standard (GFS)

o MMIEEST ST RILE—DWIW GHGREE (TRIILF—EF H-YWIW GHGHEH E)
DEMFHEFRT|TIEUREIRE, ZFEMEAN=XLIZEKY ., AR TBAR R 5 D
FIAERHEND, -

« WtW GHGHEEED VLR BBRBANDBITEFEICERTHEMNTEE, FEEADZ
ALIZEY, EABREMRITEFEICES LEWNVRREZERLTEREIEST A AT EE, F-.
REBEMIITT B T4T I EMATRE,

WtW GHGEREE
(gCO2eq/MJ)
>0
HHlEZE LRES
(FRAHY)
BFEHEHRE 1B (ERRERIZ321E)

MHEE =

REEZTES
(REISHY)

(Hi #2) Austria et al. (2022) Further development of the proposal for a GHG Fuel Standard.
Submitted to IMO as ISWG-GHG 13/4/7. 13

EE R FIE

« GHGARYFrEODERIZIZ, FOISMBEEERDILRAREDOMIBEFIEDH HEFEFN
FECEEHE. HHHEE=MWEIHIE (ETS)) NEH.

« BEEHIELETSOVVThDBZEL. ICBDRIMETEABITIEELERADER. 25
IZxtg B ENH/NMe. WIWHEHBRHO/NESWWVREBRBDOER K. I EEEL D,

20304 O PAFHE1E T R HREFIELETSOA) YhEERRE
50 .
. ] BB ETS
40 5 B4
g 30 FHING @ MMMC for - EEALBINES Sz
> 20 ® Ricardo « HFHEIREZOH Eiiggfggfﬂz
SIIIIIIIIIIS smgE O—)L9 5=6IZ1F AN
10 s wempmEsps (A I7YIIRU
TR W3 NEENABE
0

LSFO or green
MDO ammonia

(i #2) Mc-Kinney Mgller Center for Zero Carbon Shipping,
Ricardo& #Z& £ 1E

14
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24 - 21T (feebate) &I E

© REOHTHRMMEBEZEDLIETIEE . HEERBHOIXKIEICLFL. BESHIC
I DR ENKRELGEENDY,

 INITHLT, EAIISEBADEM Lo THRMEEEZIROLHETHNIL, £OT
SARMRNDREVBTOHRICEREE ECRRHOIXNER) ZMA ST EN AT,

s ZI=6H. BRIZEOIIBPAZLITHIZER T Sfirst moversz % 159 Sfeebate | E
#IRE, (ERBELEAM(CS)LRIBDHIELXIRE., )

4%
27K
i“ﬁ“i ﬂ L E DTN @ a6t
H i 4O 44> 4o 4O O
H : -_ﬁ_|
P S T 0 T
EEFIE EE-EHE e
(feebjai’:e”rﬁllfi) TR BRI
LSFO YOI

(H488) Japan (2022) Proposal for a Market-based Measure (MBM) to incentivize GHG emission reduction and to make
equitable transition with an overview of mid- and long-term measures. Submitted to IMO as MEPC78/7/5. 15

A% SR DIRETIR

« IMOTIXGFSERZFMF EE2 S PHIFEEFRET D, EE12H OMEPC79TIE., Hifif
MERL B ENEZZAAEDOE R E /I WA ENEZ TONAIEERER,

« EOISMEHOBAN-EREZERBLIS-OICIEHEIRNRDRFAZTEEICEDILED
Y, BEICE éhfb\éﬂlﬂﬁﬁﬂﬁ%@ﬂE%n‘l‘ﬁl EDOFE. AE7THADMEPC80IZH LT
A 0

R EAX R D ERETE ($h#%)

Phase | (Spring 2021 to Spring 2022): Collation and initial consideration of proposals for
measures, along with considerations of their potential impacts on States.

Phase Il (Spring 2022 to Spring 2023): Assessment and selection of measure(s) to further
develop as a priority. Decision will be based on an assessment of proposed measures, in

particular their feasibility, the effectiveness to deliver long-term reduction target, and their

potential impacts on States.

Phase Il (target date(s) to be agreed): Development of (a) measure(s) to be finalized within
(an) agreed target date(s).

16
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EUS:ERI I D GHGHIR 3R

* EUTIE. BRI SR IE D HIE B 4R (20504 KfH 31, 20304 GHGHEH 819904 t55%
) ERLICE T RO —REL TRERFI D GHGHIR X RERET .
© 202157 AICECIEEECHCH RE S L AR/ \w/7—UTFit for 551&RiR.

« EUEELLEUESIXEEISFA~NDEU ETSOEAEFuelEU MaritimeDEAIZEES
E EUEELLEUZSTORIRRIZEDTE.

[Fit for 551(12& 1T 5E:EERPT D GHGHIE Xt 3k

Il 8t 0t 5 B=

EUETSIES DRI GBEERM |« RITODX Yy T -7UR-FL—KREEU ETSO X REPFIEHE - EI
~DEU ETSOEA) Bk - BEFITHLK,
BEDBEIAERFERERE] |« MHAOEEIRILT—DOGHGRE (TRILF—HAL-YSAT
(FuelEU Maritime) HAJILGHGHEH ) B HIL . R BRBEEEFSRE,
Ny o SEHEFADORBEBREERICAIFI=AITHED—IRELT, &
ek B DS BRFERBIE,
BIRES (RED) DWIE + 2030FEFETHOBEIREES I T7HFIRITDI2%H540% 2581k,

PN s EUDSIEEERLEETHIRIILFT—RHHRED—RELT, EUE
TALF—BIEFORE P3| 8% R~ D SRR SR I .

BRI ~DEU ETSOEAD

20304 BARFRICE T =EEERL O REFIDIEK (B - EiREE - B EF) . N IER
BATICRBLI=A—0 3V RADFERFEZEMICEU ETSIEREWIE.

o GEEERFIIX2024 5 | B EREAE - B EIRPTX2027 FEH S A

> GCEBEDMOHHET840F M FBMT 54E) vy TEEBIEL . HlEEFEIL,
> X&RME. BHOMMOBHEEITHRYIT 2B A ENTIEHEEES,
> UTOHIHEFRREL. BITHEBELLTENSZEOM RIS RERMICHIE,
- EEAND2EMEMITHRRUEEARNDEIZEATOLEEHE
- EEARDELEEAN D EDRZEMITRDHEHED50%

Fov T DH|EE EREBORREE
FrHA &
20244 40%
20254 70%
20265 LA[E 100%

(Hi #2) https://www.consilium.europa.eu/en/infographics/fit-for-55-eu-emissions-trading-system/ 18
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EEIFA~DEU ETSOEAQ®

Rl 7%

> ECIEEMHZMET SEEAMBEZREL. A%k, EEAINER Iilli%ﬂ’ *il:é:é#éFtH%
T—RDE=L) T -HE - BREIRUVHHROENEFED

> EEAMBEIEA = avIcLYH B MmttcEYH TS, ,EJE BF'EJOD BB D50%
[FFTET AMEDESITHLTEMBEICHEL. FRYIFHFIZHE.

> BAEHIERLMARAEEEHIN HAZARIND 2FEHTERTNILRE
BEAEHINGD. TDEE. ERMHEDORMIIABEZEEIND,

A= a A DFER
> EEAMBEIF. RRIELTAH I avRAZRIEEE R KIZER,

> —EHEEHEBOA—I 3 IRAL, K- -lzl:ll—??ﬁﬂm)*f/’\—/a/’éi#iﬂ’é
Innovation Fund(Z3t %, ECIZ &3 i

HIEDLE1—

> IMOTMBMARIREMNT-IEE . ECIZEU ETSIES DL E 2—% 1T\, LEEMBMDEIH
BiE-BiE+42M-EUETSEND—EMERE,

> 2028FF TIZEU ETSOLAJLIZIEEET ZMBMARIRESNAGES . ECIZEEALIE
EEADBIDEEEN/N—F (50%)B|ZLITONEEERET,

FuelEU Maritime(D)

« BENMOIRNF—ERERS-O. M THEESN DI RN F—DCHGHEE (TR
F—EEB-YFATH AV ILGHGHEH 2 (9CO2e/MJ) ) Z 1R il

3 FABIRIX20254%F,

> SRMMOCGHCREDEHFEHEZRHEBEUTET 5 (RBEREHY).
> FREIE (2020 FE N EMAMD FEIC TROEIBREZEH) (FEREEMIZHEE,
> UTOIRILF—ERRET D,

- EEARMD2EMEMITH RUVEEANDEIEATDLEEIRILT—

- EEARDELEEANDEDBZMITHIDEEIRILF—D50%

GHG E D HIliR 2
A 20254 ~ 20304 ~ 20354 ~ 20404 ~ 20454 ~ 20504 ~
Bl 53 2 —2% —6% -14.5% -31% -62% -80%
> 2030F &Y THR - REMRIE. EEANDETOEARICESEFER (FHNHY),

> ML, BT —SDE=SULY RURE (/A4 /A7 R RFNBO -
H—TRIF A2 IIRIE S R T E T A BEEEH T — D) E175.

* renewable fuels of non-biological origin M &,
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FuelEU Maritime®

> BRHEEICHT OFRFHEDBREAICOVNT, UTOHENRHLOND,
AVE VTR REDOREE~NDBEYBL
G D7 T 25 O REEHSDRIEY
i F— BB OE R ORI TR T 2 ERE

> ECIHEFRAECEHMHFEDFRAFEERIT O-ODT —IN—REEHE,
> EEAMBEIL. FiEJT oMt 0EHRITEERT S,

> GHGREEDHFMEISH T S2FEMTEHENFRARVEEEADESEERICIECTE
ENHEENG, 2FE R CHIGEEZRRLGVDMAMISH L TREGEAFEHEING S,
T0EE . ABEBOXMRELGS,

> BEIMICETI2BERRE-BERFRHOETREBMELE-TOD D XIE,
» Innovation Fund~®#&Y AL,

EUBESFIDGHGHIE X KD &

o EUTIESF)A BIIZHEEERFI D GHGHIRE Xt 3R D2 &% 511,

- EEAIARUIENS0% D EE R ET HEEEU ETSEFuelEU MaritimelZ& 4
2030F D CO2HB N R (39Mt (25 2—R11Mt, £ 2—4128MbD) EH#EET,

o XEEERLLZUVBAUSFAELER 2030F (it D E R E1R(X7.5%E M, B nE A
DXL FHHZEASL A (81IMtx461—A/CO2k=37{1—0),

- MIOEMRBEADELITEEICEEZRIFTN, EURE DA -GDP~ADZE L8,

« GHGXIEHIRIZ LDt £#{E 2 (social net present value) [£1000E1—0O#8,

SR M)A MAR1LFH1AIZEDLCO24iFHE
MART #3EEU ETS Mt CO2 wF&E(MEXTRAwo)
: 150
MAR2 H#ERREETS (Closed ETS 138,
tﬁ?_ﬂEE_ (Close ) 122 BAUHEH =
MAR3 HHEGHGE S 100 //(MEXTRA50)
MAR4 #EEEU ETS 8BRS F 117 92
MINTRA EEAIZ P 28 ., BIIRAIE
- 50 A7 Pk 42
MEXTRA50 EEAIZ; N&EEAL 41 50% oy
MEXTRA100 | EEALS I&EEAL 5} 100% 0 v
CEWFhDA T3t FuelEU MaritimeDEfEEEEL TS, 2015 2030
22
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EU/EEERFIDGHGHIE X SR D52 &

« EUMRVXZRMATERRERMIEICTR—RATH1EE H5DHS-H. EUD R HEHEFA
NI, 2030F DI DB HRBABER (T H4EL—DEEBZ HATEEMEX

« EURBIIXEUREBEMBOB LEEICT-EDOREERIFTTLEFRSNTEY. GHGHIREIZ
FAOHEERDHERICEIT-RAT—IHRIILI—DEEEAENEE(CLD,

o EURHIIMtDEIEE—FIZT S EERADRE N EMUBOIFFERICEELRIX
I M. EUITEBFIERIEEA/A—a o~ DB (i) FEL TERE HiR b RS A8
EU MRVXI& MO ERRS =7 (GT) EUARRYIHIEA—o S 3 itk

€1CO2
120

100
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20

0
2020 2021 2022 2023

(Hi88)EC, 2019 Annual Report on CO2 Emissions from Maritime Transport (4 #) EEX, EUA Emission Spot Primary Market Auction Report
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KRB RFHR O FEK

s IFEIILNGERFEHR D FEFIEMIZKY ., EMEE(CHHSLNGRAER S =7 (X4%I1ZHEK,

o HIEBAHAMBEED6E| (GTA—XR) [FHKEBEREH (NG, A2 /— )L LPG, /\yT—/\ A
TUIRH#HE) THY . FUoEZTLTAHROEIL—ERERLNS,

HAERREEDHRS FiTFEHMEE (2023F3 A )

GT million Battery Hybrid Propulsion 1%
0 attery Hybrid Propulsion
1,600 4.0% 4.5% Methanol Ready 3% LPG 2% Fuel Cells 1% °
1,400 4.0% LNG Ready 3%
3.5% Methanol 4% .
1,200 ’ Ammonia Ready 7% Conventional
1,000 3.0% A
' 2.5%
800
1.6% 2.0% LNG 36%
600 10 2903 3! 1.5% "
400 1% 1.0% [GTR—X]
’ LNG Ready 2% S
200 0.5%  Methanol Ready LPG 2% Methanol 2% 0
0 0.0% 2% Battery Propulsion 1%
0> O N®TOONM®O®O -~ ~ Ammonia Ready Fuel Cells 0.4%
e8c555555555888 4% Hvd 0.3%
NAAJAAAAAAAAAAAANAAAN ydrogen 0.5%
Battery Hybrid
Propulsion 4%
World fleet (others) LNG 17%
m==\World fleet (LNG capable) °
=@-Share of LNG capable fleet (right axis sep s
p (rig ) [%ﬁ/\—XI
(H:84) Clarksons Research, Shipping Intelligence Network (Hi 1) Clarksons Research, Green Technology Uptake 24
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e 2020 (CEEFEEIERESEGHGEOIIV 37O s M IZENT., 20285 FETHD
YOoIsvialvm (PO OEEEMEBIEIO—FIVvTERE,

« 2021 ECEAEBRAF - 2R (ZEEEE2050FEh— R =a—rS)LE B9 &RHA,

« FITRILF— EEXRMBRESHFEME (NEDO) OXERMMEAFR IO IMTIL, BE
S - AFIC KD R MM DEFEICISEADFHEEITL,

REMBORET AT~

KRBT O, AHAE

. JIBET, Y>ov—/"N\TJ—F4/0
KERERD  HAKRILSVRG NEEL. Y2R—T—79/0 O e 25 L%
ES MHFS OBl T PRI TIEIR =) HISEL . 2030 iruk,

~

TUOEZTHRHEEIVY BAREM. BRI YTY—K, Ov/Ny FUEZTHBHEIODU.

UMM O Ioora—Rb—ay, H REE BB 0-REstias R
FUEZT I o . L FLOBRRUHMATY
Y EES FUES TRy P ROAE. BRVYTVR S 2= e a0
2ERO—HETOSor TS XX TUTIBAMNS 271 sic Ly, 2008 ETICH
TyRiEE EBiiAE =R,
T O UHRISES . e el = 2026 £ F TITLNGHA¥HI
O NG A asx  BIEI VERTADTTI/R g 20 uiEsRe0s
)T BB D RS T U EEER,
(H4#8) https://green-innovation.nedo.go.jp/project/development-next-generation-vessels/
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IOy - R EES M

s RFIVOUA—H—ETUoEZTHRE - KFERBHIRIELE-ToOURARICRYED
s REMHEEDR EFHMEARIOS T IME2022FE3 A S TH2004, 43 TIE7UE
ZT7 KR AR/ =L Ny T)—BEEMNEZLY,

 EBERFIEIRBRHOAZFICAT-BBEETODINMILEE,

DU rA—H—DEHEH BRE RO ERRE IO MER
r—h—4 =
MAN Energy e 2024 [CKEMAT U EZT AR T
Solutions DUERRETFE
R ¢ 20255 (TKRMB T DA ETH
Wartsila =T 3%,
BREBEETOC I
JOszHrE =

Orsted, MaerskZIZ &2 & Bk sl &~
Ok, 202542 EFESAMY . Z D
27 5 AR (CIE 0T EHE,

Green Fuels for
Denmark

CLEO - a carbon-
neutral fuel for the
maritime sector

Maerski=d-&1) 7 =2 BR/SAABRD | (:3) 20206 (4% 85— W4 ORI ESHEHE,
NAOVERT—)LTOEE - FiL. (Hi82) D. Baresic, K. Palmer, Climate Action in Shipping.

= Progress towards Shipping’s 2030 Breakthrough, 2022.
Engie, CMA CGMZF (kB R/ 17

AR ELETOD TR, 2026 (ZEE 1
Bhy . ZO#®20AMIZIEOT EHE],

Salamander
Project
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51 )—> #3E[EER (Green Shipping Corridor)

 FEE-RTURLS—IE EOISHROEM-EF-IL—ILETOEREZEDHLIERE
ENTTHNSMEE (F')—#EE B ER (Green Shipping Corridor) ) DEER i KZE B a9 A&t

o 21MERDRET R ELEH>TLNSDY, EIRM DM FSEICFETHEATLDD LA DHI3E,
FIE-BBEEEDOBESIERKOIIEROERINZEE,

J)—ViBERRICET 51T FT

I R

+ 2030 FTITE OISR T 75%% =
First Movers L. FEFI10%ZEFEOTIEHEIZT S
Coalition EFZYE,

B OEE-FEXF124EA S,

o 51—V ERIERDBA. 2030FFE TIC
o FTAITIBES T 75%, FATIM200E
Shipping BT

Mission - REZ1HE. ECRU2BAAS M,

Clydebank * 2020 R EFETIZRY Y —ViFER
Declaration ERZ6 DL LR T - LEBHET .
- REHZF24HEHSM,

Zero Emission

(H8) ZEEBFAFHR—LR— Mission Innovationfki—LR—
HRBFIA—T Lh—LR—DFEITHER

(H{#2) Global Maritime Forum, Annual Progress Report on
Green Shipping Corridors 2022

EUDA/R— a3 4B

« EUIZ2020F12A 1#2882)k 2 —0O D 2 K 5R2021-2027 E D EE/ Ny —2 (MFF+ 18
BES)EERT. TEDIEITV—T4—ILBERIZERT 558,

« EUTIZ. BRREBRMORFE -T RO . HERFEO VAR TXIEET5Horizon
Europe. B AL BT %X 89 Slnnovation Fund., i E R IZ@E =475 EEZX
129 % Connecting Europe Facility (CEF) &% EH.

(3¥) 2020511 A B m D itk . 2018 FAfi#& ©1.8Jk 1 —0,
EUDEEL Syr— EUDA/RN—L 3 Bhong 5L
L EER B BEESE
0 A (MFF) : (NextGenerationEU) :
12Jka1—0 8069{E1—nO
EE -
#a%8 29k —n 7)) T—:

— 7238fEa2—n0O

/ ‘\ thTOT 5 LAD
#H£:831E1—0 ‘
* Horizon Europe: 95581 —0A (H:':&)EUT?I?‘U’*{F ' ' .
« Connecting Europe Facility: 207{&1—0O (https://climate.ec.europa.eu/eu-action/funding-climate-

. - o action/innovation-fund/what-innovation-fund_en)
(BEREENCOWUHEFEZED)
(H#)EU, The EU’s 2021-2027 long-term Budget and

NextGenerationEU, Fact and Figures. 08
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Horizon Europe D} &

o TEHLERZIITO—/NILFoLoS NDEERENITA/R—T4T-3—0OY/\N D
3DDHGETHER., TEIL7TER (2021-20274) TIS55E1L—0O,

« BEZDHTIIDODNDISRI—GREM) R TE, BN FTOREEHEEEEEINRET
HIEE-IRIILFX—FEEUTAI1IVSREZ—DFEIF151E1—0O,

 BISRE—DI—HT045 5L (2021 2024¢)’Cli,ﬁJEFaEIL$¥O)’A%I~t‘J7’C BEE3
E1—OBNDFTELEZIRT, 2022F7HIZ2021E S DM TOC IV CRESR) 20K,

[Si&x - ITRILF—-EEYTAIDBBEAFEIEYI#

Bi% b
1. SUBEAPILICRF =2 E DT O D TUETIF LG 17
2. [UBFRATD =D 5— Y ) a—ay 27
3 HHERIRE CREN DFRENDH DT RILE—HEE 67
4. HEH, FHATRE CRIEM TR LY —FIA 18
5. £ TOMEFED=-HDY ) — T hDHEH))a—ar | 31
6. RE - EMADRE SRFG#EE - AX—hEEY T H—ER 28

(H#) TRE-TRILE—-FEEY T 1] 2021-20224£7—4 704

(8 AREEH AL 91T H 1k FLERIfER
(https://www.ncp-japan.jp/about/)

29
N~
Horizon Europe®@:ER:ET O Ik
Project (acronym) = Bt - T
. _— o g ks oy = = 2022-06-01
sustainable HYdrogen powered Shipping (sHYpS) VT RIKERITR S AT LORF- Ei5E 2026-05-31
- L . N ol A S = = s 2022-06-01
Safe and efficient storage of ammonia within ships (NH3CRAFT) TORZT BT AT LD =T 2025-05-31
High Efficiency Low Emission Nautical Solid Oxide Fuel Cell 0 s U\ i ST v 2022-07-01
(HELENUS) 500KWE!SOFCI&HfR D EEEM e
Dynamic Techno-Economical Scenario Simulation Model for FRN E D AR BRI S ) A E(CA 7= | 2022-05-01
Sustainable Waterborne Activities and Transport (NEEDS) P2alb—ar o 2023-10-31
Zero waste Heat vessel towards relevant ENergy savings also thanks = s 2022-06-01
to IT technologies (ZHENIT) BEREIR AT OB - REE 2025-11-30
V] ~ _M - - -

OPTImised Wind Supported VEssels (OPTIWISE) B AR R TR —ERFAORE- | 2022-06-01
=5 2025-05-31
Redefine energy Efficiency solutions for hydrogen powered SHIPs in 1B s B ok s 2022-09-01
marine and inland waterway (RESHIP) KFRAHRR 18 T2 EOBAS - KAk 2025-08-31
Holistic heat energy management on ships by implementing innovative 2022-05-01

dynamic calculation models towards maximum waste heat capture and |BAIRIILF—I AT LDRHFE
. 2025-04-30

energy efficiency (HEMOS)
Composite material technology for next-generation Marine Vessel b stz B (R o= 2022-06-01
Propellers. (CoPropel) MERERE - EREMAIONSOME | 5055 05.31
Hyper powered vessel battery charging system (HYPOBATT) FRIN2BETCHOEEMTEL R T LDEIE ég%:??:g:)
New GeneRation marinE ENgines and Retrofit solutions to Achieve . =P - 2022-06-01
methane abatement flexibility (GREEN RAY) AR R THIBEA DB 2027-05-31
Open collaboration and open Digital Twin infrastructure for Green N R g 2022-06-01
Smart Shipping (DT4GS) TIRNIAALTTOWR 2025-05-31
Demonstrating a 2-stroke and 4-stroke large scale ammonia marine TUOEZTHFARCIODO U MEGEEER-2 | 2022-05-01
engine (Ammonia2-4) AT DU B E M D ELEM 2026-04-30
CEOTRE - TRILF—EEYTAIIFRI 2021 EL B TRIRENZEEEEOMR IOV DA KRR, 30
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FTOIIEE (ZEWT) IN—pF—y T
. EUTHER/A—F—v IO F CHRE R EOARN v IR EE T 54E . RF—2
RILE — A D BAZIZ [ C— B BUR S S £ 5

o BERPFHTIL, ECE&Waterborne CRESER) H I ZEWT (Zero Emission Waterborne
Transport) /A\—kF—w 7 | #E§E . ECIE2021-2030FE DAL -4 /R—2 3V FEIT R
K5.3(Ea—0, WaterbornelX & K33E1—OMH TS LEETE,

o ZEWT/N—hF—2w T (F2030FEIZM 1T -TAEFRAFE B2 ST TEKRAMMIE -4 /R— 3
7O % (SRIA) JZKE,
ZEWT/N—rF— v T D B1Z

o 2050FEFETHEOAIZIYIAVEEFRREET SOOIV 32Y)a—232%2030
FFETICTLTOEELMIE - —EXTIEH - F5FT 5,

General objective

+ 2030 FETIC. Y
AT FIT IR .
+ 2030 FTIC. ﬁi&%ﬁﬁ_ﬁ(wo 200Y (LU TF) DE—IRILE—ELLTOAE
2EMY)a—a FFFK-EiT 5,
+ 20305 FTIC, JERHEHAERM (A HRE)ES . 20084 tb THAKLHE
55%8EE Y %V 1—S 3 wBR-EIi T 5,
o 2030FFETIC, FOIZIVIaViEBITRERBEIZE TS
WA DS E BV a—Sa  FRAFE-EIE T 5,

Operational objectives

Waterborne D1 &

o BESFOWRMFE(R&D) IZAITAT—I/RILT — (k. Efp. X MA. 127
T Y —ERTONAE—, KZE, AR ICKSHEERELEU-EURE LD R EED =8
DEM TSV T+ — L, IERK B FRlEWaterborne Technology Platform,

o EXMEMMA IR SR (Sea Europe) WEFRBEHED. AR, EX. KZE. BEOEBFAH
5EH1200 A2 73\—HYS 10, Ships & Shipping, Blue Growth, Ports & Infrastructure 34>
FF CR&DZEHEHE,

oL 7 y
B Av—8 FEA— Waterborne M #8 #5i [X]

MARIN, Maersk Mc-Kinney
M 32 Moller Center for Zero Carbon
Shipping, SINTEF, Ricardo

ABS, BV, ClassNK, CMA CGM,
DAMEN, DNV, Equinor, Euronav,
Fincantieri, Kongsberg, Lloyd’s
EE 59 Register, Maersk, MAN, Meyer
Werft, MSC Cruises, RINA
(Italian classification society),
Siemens Energy, Wartsila

Delft University of Technology,

=2 10 National Technical University of
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PPN 19 Danish Maritime, German
Maritime Centre, SeaEurope (t182) Waterborne> £ I 4 A -
(&%) CDIEh . BRMARERRS (ECSA) PRUN T E RS (https://www.waterborne.eu/about/organisational-structure)
(ESC) . Bt & iZH% (ESPO) 4 E26 AN AT H—/\S1, 32
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BRENEEESNEH, M EFIAPCAFAIRESE., BEI TSAF— DREELERED
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