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= AT) . 7272 L, A & BEERR AR 2 \21T i 5 21 TRV,
Bk S (TACS) 1, MR T LN 11 Ok E % A v 3— L3 5K
T, A= ZOMFFHANZE Y A £ 72T E70 & I W AR 2 R D %
“Unified Requirements”<>, IMO 7% 54912 B84 % RE Z % © “Unified
Interpretations”%% & 1E% 95,

BT, Mk EEOMRITHEES & LT, IMO 23 84R L, ERRER o0& 5 111
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(GEELI aA)
BERIIBTARMHEEDER
HEEE R Hz
0. [FLB®IC
EhEREESK) (UNCLOS)
94 5 35(a) M LICBIT 2 L4 o, B0k OS5
D
B A58 (International Convention for the Safety of Life at Sea,
SOLAS)
MR IES 1 5%
PEIE 739 S 1 HH

1. FhRYEZE
B & %N 5 AL “Private Safety Standard” & L C O#FLRALH
by Dr. Philippe Boisson, Governor of the IMO/IMLI and Titulary Member of the CMI
AL B ODREE B
® ik Gz b
® jiikoizL
> RS OME IR A TRIE © FHRIEA O ANEST UK BRIEE R il 2 S
L Kb - GO RS, BMEDOEFZ LR/ Wikl 8 H1ERE, ket
W, BOEDBRITHA AN DI Z2 E5E L7220
> HEMEIE WA ETICEMBRELT T LT B £ TICERBE -
HERAEZ 7 T LT
> Zoff, BESEITSARD 1 EIELEORAEN H £ TIAThZR 0,
W SN R R Z R CERVE IR D Tho TR E
® jikodfal (HER)
> MEOEEE 6 N HBOMROIEIL MR S & Sh, MEMEREDOE
BATRE 20 D PR OB FRES K D AMA O EHHE T i@
AR ASHERF S AL TV W
® JIMALRER - P&I PRIRDMY PR T X 22 /T TE ey MRS NER. (BRIAE
17) (RRDSHERF S 72 /AR TE 22 1)

2. ks L EERRIHEES (International Association of Classification Societies,
IACS)
(1) faihins (B&E (TACS 12£5))
® kA DBE|D M : Class Survey/Certificate & Statutory
Survey/Certificate
> 17604 T RU—F-pAf X a—t— 1A TTHER
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> 18994 11 H #FENMEFWHSDAIN—1946 4F  H AW FIHS
<> 1903 4 R ARUE 1920 4 A O, 1921 4 S A
1926 4 1 KRGS « 7 7 v AMRBRIGE 1934 4 finfindd
EIEITB T Dk
> SRR
S B RIR AR A R O AR QLB EE - AR
ARG R R T K ER, AE RS SRR &I O T2 8 DI
REVEHIRN, —EfN & o 1 — D 7= DIEREEHIAIL 1T S RS
Je Nl 2 2 1 — D 7= D O ILTEREERL, /NSRS O M AR K O AR
fed HERE MRS KRR BRI, FIRE VR A
T AN SR SERRAL IR SRS, R T, ARHIOK S K OV
KIS NEZEMS WSS S R EE A - T AAE, AR,
LRk Jifn X UKk B komis . W a0 B ONH KR D
> 1930 FiisEUKERIC BT 55600 CREBUF M) B 9% A5 11
& REEOFRK)
> Statutory Survey/Certificate : LL 55/, SOLAS 5%), MARPOL 5559,
COLREG. [HEFE k%555, ISM Code, ISPS Code, MLC. AFS %
. BWM &5, 2w 7 U 31 7 54

IACS IZ & D DER IACS DHFE#EX
A Classification Society is an organisation (EAEEHES=HP 19 (2023448 H 18 H)
which:

https://www.classnk.or.jp/hp/ja/info_service/imo_and_iacs/topics_iacs.html

(1) publishes its own classification Rules
(including technical requirements) in Council
relation to the design, construction and e
survey of ships, and has the capacity to (a)
apply, (b) maintain and (c) update those

. . . Permanent Secretariat Quality Committee
Rules and Regulations with its own e e enEA®)

resources on a regular basis;
(i1) verifies compliance with these Rules
during construction and periodically during

a classed ship’s service life; T T T 1
(iii) publishes a register of classed ships; Hull Machinery Environmental Safety

. . Panel Panel Panel Panel
(iv) is not controlled by, and does not have (EEL) mmEL) EEBE) (BeE8R)

interests in, ship-owners, shipbuilders or S

others engaged Cito eione Sy Decarbonisation
commercially in the manufacture, equipping, W =227 L) (B e

. . . . 1 1 1
repair or operation of ships; and 27 e s o = =5 =

(v) is authorised by a Flag Administration as
defined in SOLAS Chapter XI-1,
Regulation 1 and listed accordingly in the
IMO database, Global Integrated Shipping
Information System (GISIS).
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(2) IACS
® 1968 A ZETe T OMFEIHE : American Bureau of Shippings(ABS),
Buerau Veritas(BV), Det Norske Veritas(DNV), Germanischer Lloyd (GL),
Lloyd’s Register(LR), Nippon Kaiji Kyokai(NK), Registro Italiano
Navale(RINA) CAIJF%
® AL — (11 %) : OABS, @BV, @China Classification Society(CCS),
@Croatian Register of Shipping(CRS), ®DNV, ®Indian Register of
Shipping(IRS), MKorean Register(KR), ®LR, @NK, (0Polish Register of
Shipping(PRS), @WRINA (2013 4= DNV & GL »ftH. 2021 44 #3% DNV
1Zs)
® AU N—EKE . DIACS DED D=2 4724, @Quality System
Certificate Scheme (QSCS) D~y OMWIHLAIOER, WH. MFF, &
B, ANERORET), @RET - fERORER. OFHREERER Y U —
7. OXmFEEES). OfkZ 5 2 TS T 28 B, Hffr, S8, Y
F—TFhkE. ®IACS IZHEEATZ 2847 /). OIACS ~D &Rk, .ﬂ’ﬁf&ﬁ—’?ﬂ’n
fD TACS  (Hfr) (5%5%0)1%#\ O BAEERAEREEME (GBS) DA
DEFE
® TACS KRET 2 HIHISE
> Unified Requirements (UR) : # \%&%A@%E@ﬁﬁug@%’%? (ZE 2R
%9 51, TACS D% A L /3—03 K3 (ratification) T 2MENH 5,
UR (3 IACS O—fiRBURH2 (GPG) D7&GEN G 1AELINIZ A /38— Dff
BRI Z D AL D L EEDS & 5 AR IR D Zif,
» Unified Interpretations (UI) : IMO #4558 U3V S O EED B TH B 4E
C 5 RBEIZ DWW T O, RIE. HEY /R IMO IR S,
> Procedural Requirements (PR) : IACS 2 >/ N—DEHELFHEICH D A
NHNDRE FRCBT 5%, TACS O GPG TAE S 7= I
DIALLED B D,
» Recommendations : fiEFRIZEIT 2 DO T < | MBHEEICH S 27
M D RERERIC T 2SR R 71
» Common Structural Rules (CSR) : TACS Bl #4378 2005 4= 12 H 14 H
(ZERIL (2006 4= 4 A 1 BT, Z 7 A Ulis v —hi & X DR
RS S AL, X DREAEWM R O & > 1 — D72 D sl
HIl (CSR BC&OT) &7z->TW\5,

3. MERFRAIZRSHEFEDEF
(1) RO Code
® SOLAS (HHJI1/6) /MARPOL (Mg 1 HA]6. MBETHA S, MiE
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IV EHAIA | MEE VIHHAIS) LL 556 13 5 TONNAGE 5§49 7 4/

AFS F0MJE & TV AR 1

® IMO Instruments Implementation Code (III Code) (Res. A.1070(28))
> 1993 4 A.739(18) : Guidelines for the authorization of organizations

acting on behalf of the Administration

> 19954 A.789(19) : Specifications on the survey and certification
functions of recognized organizations (ROs) acting on behalf of the

Administration

> 20134 MEPC.237(65) & MSC.349(92) #%{t (SOLAS XI-1 %51

HH] (2015.1.1))

> BEENS L, RO OFHli & OVEGRZAT 9 720D IMO FESKNIE D % HL
ORI TH>—BIED & 5 EFRRIEIT 2 25 2 & 23R T 5

AR 5

> BEENSE U, ZhRADOIRAYR 57E T, ROCET 2 —HMEDH %
BB & SRS DRI T, BRI OMNL LT A T = X 02T 5
< RO & UK S NISMEROBENC R 5 B & A&AGR R OH#iPH 2 1

5MNTT D

> AENEZ L7 RO IZIMO IZ@EMm S5 (GISIS)
(2) IMO GBS
1996 4= SOLAS II-1, A-1, 3-1 HHAERR (1998.7.1) (MSC.47(66))

2005 4 IACS : CSR-OT,CSR-BC
2010 ¢ SOLAS TI-1,A-1, 3-10 BLAIER
(MSC.290(87)) (2012.1.1)
> GBS Standards (MSC.287(87))
» Guidelines for Verification of Conformity with
Goal-Based Ship
Construction Standards for Bulk Carriers and
Oil Tankers
(MSC.296(87))
> GBS Standards Of§pEZEM: : Of%F
(RXatFfn, BREDIREE, MGEIREE, 75 m.
FRAFTREE, TR xﬁ’é’)ﬁ%nx\ & D TLRAE,

Tier |
Goals
Tier Il Functiona
Requiremen\t&
Tier 111 Verification
Process

Tier IV Prescriptive Regulations &

Class Rules
Tier V Applicable Industry Standards &

Codes of Practice

IKEENE S OV R B, NRBEIR ORLRE., B FF OB
S @O/tE (REEMETIE, BETRE) Ot (REXORST, 2l

i) @Y YA 7

2011 % Generic Guidelines for Developing IMO GBS (2015 4 Rev.1,”

2019 4 Rev.2)

- 206 —-
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@ UNCLOSA rticle 94

3 Every State shall take such measures for ships flying its flag as are necessary to ensure safety at sea with
regard, inter alia, to:

(a) the construction, equipment and seaworthiness of ships;

5. In taking the measures called for in paragraphs 3 and 4 each State is required to conform to generally
accepted international regulations, procedures and practices and to take any steps which may be necessary to
secure their observance.
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INSTITUTE TIME CLAUSES - HULLS (ITC-Hulls 1995) 5. TERMINATION

This Clause 5 shall prevail notwithstanding any provision whether written typed or printed in this insurance

inconsistent therewith.

Unless the Underwriters agree to the contrary in writing, this insurance shall terminate automatically at the time

of

5.1 change of the Classification Society of the Vessel, or change, suspension discontinuance, withdrawal or
expiry of her Class therein, or any of the Classification Society’s periodic surveys becoming overdue unless an
extension of time for such survey be agreed by the Classification Society, provided that if the Vessel is at sea
such automatic termination shall be deferred until arrival at her next port. However where such change,
suspension, discontinuance or withdrawal of her Class or where a periodic survey becoming overdue has
resulted from loss or damage covered by Clause 6 of this insurance or which would be covered by an
insurance of the Vessel subject to current Institute War and Strikes Clauses Hulls - Time such automatic
termination shall only operate should the Vessel sail from her next port without the prior approval of the
Classification Society or in the case of a periodic survey becoming overdue without the Classification Society
having agreed an extension of time for such survey,

@ CLASSIFICATION CLAUSES

Article 1. It is a condition of this insurance that at the inception of the period of this insurance the Vessel
is classed with a Classification Society agreed by the Underwriters.
Article 2. The Underwriters shall not be liable to indemnify any loss or damage occurring subsequent to

the happening of the following, unless the Underwriters’ agreement in writing to reinstate the cover is
obtained after such circumstances have ceased to exist:
(1) change of the Classification Society of the Vessel to a Classification Society not agreed by the
Underwriters.
(2) withdrawal of her Class
(3) suspension or discontinuance of her Class
(4) any recommendations, requirements or restrictions imposed by the Vessel’s Classification Society which
relate to the Vessel’s seaworthiness not being complied with by the dates required by that Society.

Article 3. In the event of the case set out in the provision of Article 2(1) through Article 2(4) happening,
the Underwriters may cancel this insurance by giving notice of cancellation in writing to the Person effecting
the insurance. Such cancellation shall take effect therefrom only for the future. The right to cancel the
contract shall cease to exist, unless the Underwriters exercise it within one month from the date on which
they became aware of the circumstances giving rise to their right of cancellation.

Article 4. Notwithstanding of any other provision of this insurance being in consistent with this Article,
when the Underwriters cancel this insurance in accordance with the provision of Article 3, the Underwriters
shall return the proportion of the premium for the unexpired period of the insurance calculated on a pro rata
daily basis as from the following day of the day on which the contract has been cancelled.

@ SOLASII-1,A-1,3-1 #H] Structural, mechanical and electrical requirements for ships

In addition to the requirements contained elsewhere in the present regulations, ships shall be designed,
constructed and maintained in compliance with the structural, mechanical and electrical requirements of a
classification society which is recognized by the Administration in accordance with the provisions of regulation

=209 -



XI-1/1, or with applicable national standards of the Administration which provide an equivalent level of safety.

Para.20 of III Code
20 The flag State should establish or participate in an oversight programme with adequate resources for
monitoring of, and communication with, its recognized organization(s) in order to ensure that its international
obligations are fully met, by:
.1 exercising its authority to conduct supplementary surveys to ensure that ships entitled to fly its flag
effectively comply with the requirements of the applicable international instruments;
.2 conducting supplementary surveys as it deems necessary to ensure that ships entitled to fly its flag comply
with national requirements, which supplement the international mandatory requirements; and
.3 providing staff who have a good knowledge of the rules and regulations of the flag State and those of the
recognized organizations and who are available to carry out effective oversight of the recognized
organizations.

©@ SOLASII-1,A-1,3-10 Goal-based ship construction standards for bulk carriers and oil tankers

1 This regulation shall apply to oil tankers of 150 m in length and above and to bulk carriers of 150 m in length
and above, constructed with single deck, top-side tanks and hopper side tanks in cargo spaces, excluding ore
carriers and combination carriers:

.1 for which the building contract is placed on or after 1 July 2016;

.2 in the absence of a building contract, the keels of which are laid or which are at a similar stage of
construction on or after 1 July 2017; or

.3 the delivery of which is on or after 1 July 2020.

2 Ships shall be designed and constructed for a specified design life to be safe and environmentally friendly,
when properly operated and maintained under the specified operating and environmental conditions, in intact
and specified damage conditions, throughout their life.

2.1 Safe and environmentally friendly means the ship shall have adequate strength, integrity and stability to
minimize the risk of loss of the ship or pollution to the marine environment due to structural failure, including
collapse, resulting in flooding or loss of watertight integrity.

2.2 Environmentally friendly also includes the ship being constructed of materials for environmentally
acceptable recycling.

2.3 Safety also includes the ship's structure, fittings and arrangements providing for safe access, escape,
inspection and proper maintenance and facilitating safe operation.

2.4 Specified operating and environmental conditions are defined by the intended operating area for the ship
throughout its life and cover the conditions, including intermediate conditions, arising from cargo and ballast
operations in port, waterways and at sea.

2.5 Specified design life is the nominal period that the ship is assumed to be exposed to operating and/or
environmental conditions and/or the corrosive environment and is used for selecting appropriate ship design
parameters. However, the ship's actual service life may be longer or shorter depending on the actual operating
conditions and maintenance of the ship throughout its life cycle.

3 The requirements of paragraphs 2 to 2.5 shall be achieved through satisfying applicable structural
requirements of an organization which is recognized by the Administration in accordance with the provisions
of regulation XI-1/1, or national standards of the Administration, conforming to the functional requirements of
the Goal-based Ship Construction Standards for Bulk Carriers and Oil Tankers.

4 A Ship Construction File with specific information on how the functional requirements of the Goal-based Ship
Construction Standards for Bulk Carriers and Oil Tankers have been applied in the ship design and
construction shall be provided upon delivery of a new ship, and kept on board the ship and/or ashore and
updated as appropriate throughout the ship's service. The contents of the Ship Construction File shall, at least,
conform to the guidelines developed by the Organization.

(L B)
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-7 ~/ oJbRERE
P " 2022F (LB T MHHEOBLEAY T HRE
“TIT oRERE (500 TEULLEIZ AT, LO00HTEULL L Tl x) 7T SEP Global
g
> /8 BT o
2022
> 7y hiBlk— X T &R K H TN |dkenuT| Ak 2 7O7 hE|AeTIT| BM ot | #Red
R 7IUh 99 4 39 14 127 55 4 177 4 523
PEENIOHKE - b7 v 7ICEABR kT 5 35 118 17 18 4 1 70 2 269
o BRIMAREE Sk 44 121 59 129 675 87 28 203 1| 1,348
T o R AE R oMREoJLER K 73 47 228 108 207 62 5 163 1 894
Ny EN ] \ 7E7 510 132| 2,340 393 3,982 623 335| 1,898 13| 10,226
7 / UHit ELTWD| g
7.‘)‘/75&@75‘ ER # EF 153 12 93 29 262 146 14 230 11 949
. PITEBAME FtT7=F 12 1 28 3 158 22 35 34 13 305
_ﬁﬁ as7h ';)AS EAN @iﬁm ’C;qﬁh—- B 308 52 511 155 664 301 61 831 19| 2,902
>HAETELHEEBEEAZ L ot 9 3 0 3 20 12 11 9 0 68
> B R AR L wReH | 1,214 406| 3,416 8s1| 6,113 1,312 a04| 3,614 64| 17,484
! - *FST=RTIT RATOT ETIT PRTOT xhH=BTST (Bifiz: FTEU)
14
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(B : 1005TEU)

HIFT @ S&P Global
GTAS Forecasting 15

mBEREIXE 20224

JERL mE TEU =i mE TEU
1 |77 RF v o0& - M 9,239,270| 16 |—ARE 2,203,157
2 |RE 8,558,5630( 17 |&EH{L2 S 2,189,537
3 |TIRFvIBLUEOHS 5,863,288| 18 |&H#E 2,034,330
4 | 4,220,317| 19 |E® 1,932,870
5 |EBEHS 3,776,003| 20 [P I = LBLUZOHG 1,836,172
6 |B#tER 3,556,110 21 |_R=¥, &Rk 1,810,775
7| 3,082,764| 22 |REEFRAEE. Bifk%eH 1,745,955
8 |B®E. FTo4—-%F 2,693,332 23 |#%MDT T v bO—LEG 1,698,149
9 |ZmB. ¥'—L, AR—VER 2,615,178| 24 |ENRIFAHE 1,652,241
10 [A52BLUZFDET 2,608,388| 25 |#EAME. WRiKLE 1,562,639
11 | &4 ¥ (4011) 2,582,847| 26 |FFH. BE. KORELIFZOMOEHOBH»OFEELS | 1,559,059
12 [€73vo8g 2,579,354| 27 |z ot 1,548,912
13 [ftslq 2,444370( 28 [/IWEH. T, RNZRE NVREORRANR 1,513,388
14 &K 2,400,081 29 |##E7 A Y RO -7, EBHROEM, Bt 1,508,574
15 |kt 2,295,321 30 |BF/NAT. Fa—7, ¥EE ZTOMOBEFHS 1,499,140

HiAT © S&P Global GTAS Forecasting & Y 1FA
A HT—&IlE, HSO—F% 4 £12269% B I1C948.  [Rubber and articles thereof(4005-4010, 4012-4017) ] 1£936,529TEU, [Rubber articles;
waste and scrap of rubber(4000, 4002-4004)] (£749,128TEU. [Natural rubber(4001)] (£360,602TEUT#H %

16
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HAT @ Clarksons Research

17
\ /—E
AIORE = D Ef[A]
¢ 23FFHWDORFL T, 2,575 ATEU
« B10ETIE8,000TEURBILL F D oy FHoEmAmES L ADER
o IMAEEE IC L > THREEDLFE/ L TUz
* 21316 (GH1.28TEU) . 22#138% (GH1.15TEU) & Bk
s AVTFMORTLHEEZ L ALN, 23FH X VO24FICETFEDI T
FHADIIEE I F N ZFN200FTEUZ B Z %
18
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HAT: Clarksons Research ﬂ’u}ﬁ%u a Vi‘ﬂ'ﬁ’n‘ﬂﬁﬁiﬂ)ﬁ@ (E’{ﬁ . :FTEU)

19

RE R DE)E]

Current ord k: p! i thod by i date

Traditional fuels dominate despite increased dual-fuel ship orders

Share of capacity of container ships on order capable of running on methanol,
ALPHALINER = Fuel Oil = LNG = Methanol liquefied natural gas (LNG) and traditional marine fuel

90%
80% Methanol
12.8%

70%
60%

@ Traditional fuel
50%

B NG
40% Traditional fuel
20 54.3% B Methanol

32.9%

2
10%
0%

H12020 H2 2020 H12021 H2 2021 H12022 H22022  H12023*

R

=]
R

tat 24/02/2023 Based on current orderbook; does not include vessels ordered since 2020 and
NG-, and dy ships i in Fuel Oil - see box page 2

HAT : Alphaliner Weekly Newsletter 2023 Issue09

Source: 54 Global ©2023 S&F Glabal

HAT 1 Journal of Commerce Sep 11, 2023 Vol24 Issue 19

PING, A&/ =), TYEZTISWIG LAY THRORAFTEL - fIES 1L,
486’i #9549, 375TEU N69E-82.3 A TEUAE T %

(AAEMBAE S IV — AR 2023F8A KK R)

20
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Ik ZICET 2RHIN SR LEEDHE

« MSC. Maersk., CMA CGM (2> FF )
*EUETSIC&E»TgEMNT2BLa YT FaxERZAHE
FUAD{f#& A 901 — 1 & {RE

 Transport & Environment (NGO)

*EU ETSE L ORERBIAERLZBRICEMNT 2B 77
BAERAASAE., NEMEICS5Z2FELER

21

I\/I SC [Preparing for the EU ETS  03/11/2022]

Trade EURest. costperdry TEU EUR est. cost perreefer FEU
Intra-Med Short Sea Trade 78 233
North/South Europe — NEU to Greece/Tlrkiye 167 500
USA/Canada to Europe 32 97
Europe to USA/Canada 83 248
S. America (East Coast) to Europe 159 478
Europe to 5. America (West coast) 66 197
S. America (West Coast) to Europe 116 348
Europe to 5. America (West coast) 75 226
Far East to Mediterranean/NWC Europe 69 208
Mediterranean/NWC Europe to Far East 37 110
HFFT ¢ https://www.msc.com/en/newsroom/customer-advisories/2022/november/preparing-for-the-eu-ets 22
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Maersk

[EU Emissions Trading System (ETS) effective January 1, 2024 |

Trade Dry (in EUR) per FFE Reefer (in EUR) per FFE
West Coast South America to Europe 74 m

Europe to West Coast South America 83 125

North Europe to Far East 46 69

Far East to North Europe 70 105

South Europe to Far East n 17

Far East to South Europe 20 30

HUFF - https://www.maersk.com/news/articles/2023/09/15/eu-emissions-trading-system-ets

o TV TEIRMAITIZI0—A (V=7 7—arF7F :1052—0) |
ERINFET T RiFIF461—A (A691—RA) DY —F v —2 EHEE
*40fta T H7-Y)

23
CMA CGM
[ Preparing for the EU Emissions Trading System application to shipping]
Trade DRY REEFER
Surcharge per TEU in EUR Surcharge per TEU in EUR

Asia to North Europe 25 40
Asia to Mediterranean 20 30
Europe to North America 43 65
Europe to South America West 43 &0
Coast
Morth Europe to Mediterranean 25 35
Intra Mediterranean 25 40
Intra North Europe 37 48

HAT ¢ https://www.cma-cgm.com/news/4463/preparing-for-the-eu-emissions-trading-system-application-to-shipping

s 7Y THEIAMNMEITIZ2 -8 (Y—T7 7 —arTFF 1 402—0)
7Y T REMBERITIE202—0 (F301—H0) OY—F v — L H#HEET
¥ 20t T+ H7- )

- 294 -



Transport & Environment
[ Cost of clean shipping is negligible - June 2022

*EUETSHELOREMK 2R L BICENS 2B LT F
$ﬁ‘ﬁi‘_f%'fﬂ§%§f§’“*\ WNERMISICE A DB E HHhtE THEET

Ery (FE) Ty 7= (RILF—) AOHEXEAEZETE

Extra costs of alternative fuels/voyage Vessel level extra costs per voyage Extra costs per container per voyage
+ + +
WtW CO,e costs/voyage under ETS average number of containers average number of individual
transported per voyage consumer products in each container

REREMER > 7 U #

« TEUH7c Y DENMNGERS LV IEmbH Y OEREMIELU
To@EY

 BIRSEH D100%EFE AR M Z AL /cEnxER (18001 —
A) S, 5 &, 1.32-151F&4 5

Average transport cost increase

per container (TEU) vis-a-vis Average price increase per consumer product
100% VLSFO-based voyage

Scenario name

Extra costs % increase in Pair of [P Fridge
per TEU freight rate per TEU shoes &

100% e-NH, €253.1 32.22% €0.0506 €0.0053 €0.6327 €5.0616
93.2% e-LNG, 6.8% biodiesel €318.3 40.52% €0.0637 €0.0066 €0.7958 €6.3667
100% e-Methanol €402.9 51.29% €0.0806 €0.0084 €1.0072 €8.0577

26
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Bk I A b EFDOWERIZCDONT

c RlE. THMOER%ZERTA2EBEZUTOLSIZHFEL TS

>EfnE
MRS B EYB. 0L TS RE. Z0MERE
>IE (F 7z I3EMED

{Egﬁgifr' fafRfRIREL ffRRMENE, MEE. MMEEE. MiPEERE. 20

>—iRERE (58)

#RFE1T(2023) [HTETAMUBERER (KETHR)) ARILEEE  p91-92

27
— 7\ XENETA
@ SUMMIT
Carriers facing higher operating costs
Hapag Lloyd transport expenses
200
1000
Vessel & voyage
+15%
800
g 600 HeR! :
'7:’ Handling & Haulage
400 +36%
Bunker + 93%
200
Hopag Uoyd cost and revenue per TE!
Q3 Q4 ql Q2 Q3 )~ Q Q2 Q3 Q4 U V”
19 2019 2019 2020 2020 2020 20 2021 2021 2021 2021
l I I I I I I l I l I I l I I I I I W Bunker m Handling & Haulage W Equipment & repositioning m Vessel & voyage
! i RS de. Source: Xeneta, Hapag Lioyd
e ebreme HFf : https://www.xeneta.com/blog/whats-going-to-impact-your-prices-in-2023
28
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BENERLTWS

« NEMARI ORI RCRIEHRG] D5 12 & > TEM
MAEBANEET S ERAEFNTVLS

cBLEIVTFENEY — EXZRMET DS
B Sknax bkkiE &E>T = %%@Jﬂéﬁﬁ\”&,ﬁ 75‘J:75‘% 7= @E%

EREDERY S 2H FEROTRICOWTIL
reoax bkt REMHG, BXFER. MAHERERL BERD

B L TH Y., SRORIEMEGADOISCE)EP

“$M® KRB O EH, MI8HEREZ S OB
EEAE MERIETLIEN—BEELL D

HAT : AAEMABRGCER & ) BE(FR

TBRHDYNEDTTVE L

REBEFEEN BERBSELY & — BESRER

T102-0083 HRETRHAXZETA-5 BELYZ—EIL8HK
TEL : 03-3265-5481
MAIL : planning-research@jpmac.or.jp
https://www.jpmac.or.jp
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JXJ>yESJHP 201981281984
(https://world.lines.coscoshipping.com/)

E l/ UZ% (2019%F11A11H)

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.

ELDRBICE#HKEN > TFI—SFIIACERETNTND
ERM DERIE (=R AEC

EUDRERFE & —F—RDiEE

OBRMIV—> - F4 =)V T, SHEFRBIEK(CHIFE T
PRBEES (FIRIBNTR

o EUDTEN-T&tE : BRMEEEXERY RDO—2D
(3&: Trans-European Transport Network, TEN-T)
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J\>IWDI—THIRZ I - VT F—=OF
54> - 7T REE

OvFILSLA-TIL>—TT I

TLoF— - R—=X - FEBPRIL 55km+)\AINR « ROFRIVTRER64km (20265E5ERKF7E)

FA—ZANUT. AT I—FUT. TAIFTYY7 (7 RUFZEIEEBOEREL)
dyAILs - R=Z - FORIV (D—UMIILA NI TIL S EF 0 F— I MART 0 AZFER. 2R
57km. HETTORIE I DEEIEZE SHTHRIER($153.5km(C D, 2016568 1H (CHIE
FIRrU— - R—=X - ORI (RARADEE N> FRIVe AARATAF—IMCHD. EZFT - FRU
(Monte Ceneri) O F&EESE, YHFT« JEROHED ) ((HFUTFER) EILH— iEBDTTY 1 77
(A FVUT7EEIR) ZFESERE N RILTHD. 28D MRV BB, 202098 BiE.

2 \\4 FI1RET. RERYISI & IR IDEE - HEHIEOEENRI TEE
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[BEEE]
EFEEDRRFRIEIZET SEA -IMO & EU DEMZF -]
FEMIEE A 15 A

A T, [EBEEO PR FLICET 72 IMO KON EU o FiilEhm ., (ERE o
AR ORI 1T D B OB EIZ SV TR LT,

FIOIZ, IMO 1TV TIE 2027 AFE AT CTHHRR (GHG 5RE#H & GHG
TIAT) ERELTVWAZ &, EUICBWTIX 2024 4£ L W EU ETS % EU
FEEMITHEA L. 2025 4£7925 FuelEU Maritime (WtW GHG s&E#iH]) 2 Bt
HTETHDHZ ExFHHLE,

AT, AR OB RPL & LT, ARBRRERRHGAR S GT X — 2 THREMD 6 F
LLEZEED D EHEIMERICH D Z & yyﬁf~w%my%w§A&E££%?
FARAF T Ly RHOBGEENEIM L2525 — ), EEEERER»S Bt
A FRENE B BEIRARE L TMETH D Z 20 LT,

EN l%@L BT 5 Fifee iTRE 72 3 A A REL O FTRMEIE, IMO TRt O Ffe
AREMERED ERICEAFINGED 2 &, 7 ¥ — L OFEITL - TA FRELO
ﬂ%ﬁmk@_%@éﬂﬁé_&\A4ﬁ%&/~wwéﬁ LB RS, A~ AD
AP OW TS THMEICBHE RN H D 2 &, ARA Y ) —VOAEEIZIZT ) —
VKFE L CO2 bl & - flifs CHERT ARERNHDHZ &, T =T UE=T D
WEARIZIZ T ) — U KBOAERE L T V=T RIS LB 2 iR OF RN LB TH D =
&L EFHIRNCIET =T INEHEOBEEIFRETH L Z L R IOV TR L
7,

BB, BN TIZEU - L XV TH U — 2 kFBREIOAEE MBI L Cnd 2 &
A MEJRIZ B e gl - pEEEHM O %%f@”ﬁ%ﬁ‘éﬂ&fﬂﬁrﬁﬁ bbb E%w
AL, 20 LT, ODREICEBWO TR ) S/ 5 7-DIcid, il - PEER
D7 %@%Tm%f<%%btﬁfﬂ4%&§§%ﬁo_&@Eﬁfﬁé &
ORESMIAEE, ENAOIERICEG T2 FEE L OEEZ GO, BEH0b
HRBRE T D Z L NEETHDLZ L 2R LT,
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IMO®D GHGH I B &

o MEE7B DMEPCS0OTIE. 2030 FETICFOIIMBE EDFHEE%E5-10% L. 20504EEE
FTCICGHGHEHZ ¥ O LT HEIFBEEIZEE,

. EfEEDOGHGHIH EIIERKN7EN (AL T72%) , BAUSF A T, 2050%I2
BEH = (320084 t£90-130%(2725 & F 3, BliE B Z D ZERKIZ L KRIELZGHGHIENNE,
IMODGHGHI R B 12

2008 2030 2040 2050
GHE#RE | GHGH | GHGH:H GHGHEH
I | 20~30%H1H | 70~80%HI &0
I 7 l
W& DCO2 HHHA0%EIR

B E0I=S v aVBHS0EHRRS5~10%

(GE) IMO GHGHIBERE Tl HIR BIZLBIRX RIZHE L TTA I H A 2L (well-to-wake) GHGHIHHEZFZ BT 5 EMEHN TS,
(M) B EEEER ([Shipping Now 2023-2024] & Y5 H,)

EfmENCO2HHE

million tonnes
1,200

1,000
800 .
o S SSIIIos e __
W TR
200

0
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

—e— Estimated by IMO Fourth GHG Study === 2050 target (50% reduction by 2008) === 2050 target (net zero)3

fiRfia N> D GHGHILRL L il
* MfAA S DGHGHIRIZ (I RBEICETHN—FEHE-TOOVDOUR, ETRERD
BE%F) . VIrE REER. V¥ —IL—T427  BBMMELE) OBMEANEL,
* KIBRGHGHIRIZ [ R FE R MICIZ TRERBMANDEMHNE,

FRAAD GHGHIE A 2050 F DEAMTBIAIFE F (MAC) CHIRAR T v L
(b) Cargo management Propeller cdleaning MAC CO02
Fleat ? Speed Engine tuning Technology group ($/tonne- abatement
Hull cleaning aﬁ;'}h:aa\:f:\gs \ y COZ) potential (%)
ol j A e opecdlpieh | Optimization water flow hull openings -119 3.00
Congo xilTary \ 1 Steam plant improvements -1 2.13
=N i heat. Propeller maintenance -102 3.95
A ® 1™ Hull maintenance -91 3.90
tn il 4 Aux engines Reduced auxiliary power usage -59 0.71
power, > ——th Pmp;ller Hull coating -50 2.55
Hull (ship r;sismnce) “ 77 Main engines T Auxiliary systems -39 1.59
£ T Main engine improvements -34 0.45
ooy Waste heat Wind power 2 1.66
Wind propulsion Solar E: "’-C""ETZ sl coll: p'“ﬂ’;:ﬁ‘;’:;}‘;“ﬁm uru:}rgi‘l:lo‘lljzdslun Speed rec.iuction 10 54
L s e sy : Propeller improvements 18 2.40
el ines g N Super light ship 54 0.39
(1£188)Brynolf et al. (2016) Energy Efficiency and Fuel Changes to  haaste heat recovery o4 3.09
Reduce Environmental Impacts Lidlubiication 2 228
Use of alternative fuel with carbons - -
Use of alternative fuel without carbons | 416 64.38
Solar panels 1,048 0.30

(Hi #2) Faber et al. (2020) IMO Fourth GHG Studly, Table 101
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IMO D GHGH| 3 x5
« IMOTIZGHGHIR x5 &L TEEDI. DCS. EEXI, CIEE A , MEPCS80TIL. 2027 B A IZ[A T
CGHGEERHIECGHCTSAL T CREHIE) Mo bR EF1RiId 5L TEE,

s MEIFERDRETIZELTIE, SA47H 149l (well-to—wake) GHGHEH EZZ EIT RNE M.
2025 FE DA -IFIRR V20271 ENFEDEBIET HATEE,

IMODGHGHIE X K (RREFDLDEELD)
s D AE R %I (EEDD 20134FIZB A, 400GT LA E DEFEMDEREHAE (EEDD R, AR HIEZ BRFERIZEE,
PRELHE RIS HIEE (DCS) | 20194 (TE A, 5000GT A EDMAIDHELEEE . MBHEHSOT—4MEEEH L.
BETERA D BRE: 1R & (EEXI) 2023512 A, 400GT LA L DBEETFA DR ETHIRE (EEXD) R,
1R EEAE D& A Il EE (CIN) 2023418 A, 5000GTLL L DREAAD KR E O & F 11E (CII) Z5EXFE TFFE - 1845 (1,

GHGE& R rh HA 5 5K DR . PRI GHGIRE (gC02ea/MJ) TRl MHIEZ FRFERIIZ5RIE
SREHE A R DR AR ARICHSGHGHEH 1T L TRE, RENAILERNFITER,

GHGHIR R IZE 1T 5P EARED T AL A —2

MEPC80 (20234 5 ) | MEPC81 (20244 %) | MEPC82 (20244 %)) | MEPC83 (20254E %) | B&BEFMEPC (20254 %K)

\4

H AT 5 B — 1 &#it > KR FIR(16h ARICHED

BRI RSB ET ERBIE — 1 PRHRE —— =BHE

SATH A7) (WIW)GHGHEE =

o BHEOREREHEENSRLE, BX-ITE- VAU IS EFERETOSAIYAIILT
BEH S BGHG D £ (well-to-wake (WtW) GHGHEH ) (X, [REPEEETED D,

o O —ICHHEZ I IS ETICEREEDGHGHEH EZHIE T 51=H 21X, WIW
GHGREE (TR X —H L U -YWIW GHGHIH E) D/INSNVREBRE D ERIAHE,

Well-to-wake® A A— BREL DWIW GHGE E
Ou,(,m?m grey ammonia
’ ' ‘ bio-oils (fast pyrolysis oil) ~m—
e-methane (point source) mm
bio-methane  m—
B = ksl 3
= r— ﬁ [y (i/m)
m E — h _— ! —_— pik e-methanol (point source) | < @thffvﬂ
bio-methanol ===
Tank-to-wake green liquid hydrogen 1
blue liquid hydrogen s
Well-to-wake green ammonia |
(H#) IMOFR—LAR— blue ammonia  m— L
(https://www.imo.org/en/OurWork/Environment/Pages/Lif 0 50 100 150

ecycle-GHG---carbon-intensity-guidelines.aspx)
WtW GHG intensity (gCO2eq/MJ)

GE) greenlZ A TR EE. bluelZCCSHHE{L BRI, greyld b BRI HE,
(H#2) Meersk Mc-Kinney Mgller Center for Zero Carbon Shipping (2021) We show
the world it is possible. Documentation and assumptions for NavigaTE 1.0.251Z£25<

6
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LCAHARSA>

« MEPCS80TIL., ME DWIW GHGIRE (gCO2:/MJ) D LM FZZTFE HT-LCA (life-cycle
assessment) HARSA U #iEIR,

s BHARSAUTIE. WIWETER, BREIBEEDOT 74 /LME, HiGrl et & E, SRR+ —
LEFRTE, =1L, 3BH (P R) (ERATA=H121F, BERAREANDE,

EH B=
e 1 Introduction HARSAL DRE
2 Scope FERCGHG., P AT LER . RIRILFRE(GWP)
3 General Approach ISO 14044, IPCCHARSA>
4 Well-to-Tank (WtT) WITEHE R
5 Tank-to-Wake (TtW) TIWETHE R
Part II: Methodology — .
6 Well-to-Wake (WtW) WiWE =t
7 Sustainability R DT RE TR 2E
8 Fuel Lifecycle Label (FLL) FH-BEFEDFERERTT HINIL
Part Ill: Default Emission |9 Default Emission Factors P RE DT 74V ME
Factors and Actual Values |10 Actual Emission Factors B RB O EAE
Part IV: Verification and 11 Elements Subject to Verification/Certification BRI FBIAEDRRELGDER
Certification 12 Identification of Certification Schemes/Standards |23 R — L RIFHEFETET S=ODF &
Part V: Review 13 Continuous Review Process B E 12—
Appendix 1 Fuel List with Fuel Pathway Code BRHOMBER (RH-EE)D—&
Appendix 2 Default Emission Factors per Fuel Pathway Code IR E DB RO T 74 )L ME
Appendix 3 Abbreviations and Glossary B&EE- FEE
Appendix 4 Template for Well-to-Tank Default Emission Factor Submission WITEHE D=6 D A HiESR

Well-to-Tank (WtT)

* GHGwer (LR A DERHE A BUE (AR - ZH) | 8k - BTiE -\ D) U T E oA LHGHG
DIRIILF—EMAH-UHHE,

« TMFIRICHEIRFAMYIDERILIZEDHEHE X THIBE . AR E SR KR E IR - &7
BICLDHHIL OV (HIRE) ZE &,

| GHGyr = €fecu te t+e,+ e — esca— Cccs |

FAZE B
Coon | 9COu/MJ | BAIOIRIB/EHE/ RS/ EIRIEEE T B &
N 9C0L, /M) | EREMG L HFIREILICEBHEAN I OEIZE S E

i B

. Co. My |HRETORMMEOERILDHEE. RUREEACREMHU L~ OB ERICLD
b g 2eq =

e Co. ) | BEEETSAORMHELICEET HHHE. RUBKEHEROHE K-8/ hU Y
| 9COzq JICEIET B E

Ca | 9COu/MJ |BEEBOREILSLEERRAbIIZEDHHEIRE
Co | 9COu/MJ | HEEIR-EEICEBHHIL SN
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Tank-to-Wake (TtW)

* GHGrwlI M E TOBEMERERKBHICKYELAGHGD TR X —HEAuA L -YHHE,
s REBEZELEGHGrWETER TII/AN\IA - SRBEOHHRIL O EEE,

) (1 - %0 (Cstip_snip + C M/)) X (Crco, X GWPgo, + Cren, X GWPcy, + Crn,o0 X GWPy,0) +
GHGrey = v 1
+ <m (Cslip_ship + Cfug) X Csfx X GWPfuelx> - SFC Xec— SFccu X €ccu — €occs
FARE BT B
Caiip ship % of total fuel mass BIESh TICTRLF—ERBM DR T DML LT HFRH
Crug % of fuel mass AUOMEIRIILF—ERBETOMITHE T HHRHEF LT 5%
Cuix gGHG/g fuel BEOERERICEOHHCHCOEIEERT R BLILNGDIHHIFT)
Cicoz gCO,/g fuel PRB D EREES S VEIFBE T OERIZ LD HEHITRHCO2E R %
Cicha gCH,/g fuel PRI DRSS K OVEFBME TOERIZ &S HEHICRHCHAME R
Cinzo gN,O/g fuel PR D BRIGES JUVEIFBE TOERIZ &S HEHIZRAN20 H Z 3
GWPg, gCO,e/g CH, CHAM 1004 FE D th BB AB L R 5K
GWPy20 9CO,4/g N;O N20 M 1004 i ) tth Bk B AR AL R %k
GWPy e 9CO0,,/g GHG RE DB ERIZHT5100EE OGHG D BB AR R4k
Sr. Oor1 NAFTRABERICEDHHIL DOV EEDHEINEDDRERE
€. gCO,/g fuel NAATRARRICEDHHIL O
Stecu gCO,,/g fuel BRAMOBEECLYERSNHEICO2DHHIL U vb
€ceu Oor1 ERBRHOREFICRYFERASNDEIRCO2DHEILOvREEHINE M DREFREK
€o00s gCO02eq / g fuel CO2MEURA M L TITHhN Bk REUR- BT (enees) MODHHIL DV
Lcv MJ/g B RERE (FEESNRHOTERBECL o TREHSNHEE)

SEEPOE SES

« EUSNNEEE (ZWtW GHGEREERR 4. P EILTtW GHGEAE R4, A A LE B ERERT
(ICS) IFREEMFHE. I—vI/L-VOEVIIFEEHEFRE,

* MEPC80TI(X. GHGEEERHIEGHGT ML 0T GREHIE) oD P HIX KD R ET &
HBZETEE,

(50) B SR BB RAER AR 0

- 385~



GHG3# & 3R

o« AR ERRM O EFIYCHCREZRE MHEMEIZHLLEND X ILOVEA Bt
EOXI)ITXKDER. REMELDBF B2 IEMMETORBOATEE (RREAN=ZZ L),

« EUMBEIEWIWA—X, FEIITIWAR—XDGHGREIREIZIRE,

HEMBEETESEE. [RED X IRILF—HEEITHLTFCUZRIG, RFlEZ LE
BHE. [FRD X IR F—HEEIZFCURIFRUTHERT ST LMV ATEE,

( Registry

W|ETHRT EEETHRT N
GHGi#E T i, '
(gCO2eqMy) < b smgsssn 4

{Fou > g
F®iE

T

R E

year
({5#) RU: Remedial Unit, FCU: Flexibility Compliance Unit

GHGH& E R #l (TtWR il EWtWER )

s TIWIRHIDIGE . TIWIRFIEZ TEY., MO, HFE T aetE R EL B - RBIIFCUE IS
(ERBHEEUWMWDREWNNLT B, JL—TFoE=ZT7RUITL—KRIETREN)

s WtWIRFIDIEE . WWD KEWWNASFRE T L—TUE=7 RUYT L—KFRIIWWHR H
BEEDESIZIECTIARMEENEL D,

TIWIRHI D5 E . CO28EH

TIW BEEOLLHM, HT
MDO  m— 6.1 | e MDO 5 [wwamoBa. a
LNG . 64 Eha, LNG : BARENETHES NS,
grey methanol NN 76.1 grey methanol
‘greyhydrogen "0 %  grey hydrogen  I——— 132
:‘ grey ammonia 0 _: | grey ammonia
““bio-diesel 1765 T bio-diesel WmM 356
e-methane [___ e-methane
bio-methane bio-methane

e-methanol
bio-methanol
green hydrogen

e-methanol

1
I
I
I
|
I
I
|
I
I
|
\

bio-methanol

green hydrogen RREEEELETWHER T

blue hydrogen [ RAF PR EE BIRHE O B blue hydrogen
RILDUNETHES B EHTH

green ammonia green ammonia

blue ammonia

B, CE: FRBRIERFILOY

h’é%@uﬁ;u%é@%ﬂﬁ) blue ammonia

0

50 100
(gC0O2eq/MJ)
(HE) BIEEMEEITER
12
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B EHIE

© REOHATHERMBHEELOIIRHOMBEELIEDOROIETDHEE . IERMBB ORI
AIFICEFL, BHIARMDEENKRELEEEBNHY,

« FPOISMHADER/ZETIRE - ZAHETHNIEL, EOIIRB RN DGO BITOH
[CEWTERSHERRBBOIRMNER) ZIMZ 5 EMNATEE,

fit LSFO Loz 5P R
u SO @ it
EO RS & U T N
| x> A O O O
FEEHE BREEFHIE e 0
(feebﬁe?ﬁllfi) {E BB FEHR £ OITIFH

20304 O PRl % F A
50

40 °.
5 30 %ﬁéhé
A 0 PREHE AR = ® MMMC for ZCS
()]
D 10 .__________________________________ ____ .Rlcardo
0
LSFO or MDO green ammonia
(Hi#2) Mc-Kinney Mgller Center for Zero Carbon Shipping, Ricardo& #1% E(Z{Emk 13

FEEU ETS

« EUIZ2050F K& 3L, 20305 ICGHGHEE &% 19904 Lt TE55%HIR I 5= DR EE
[Fit for 551D —IREL T, 2024 F A bEUBEH S ERGIH|E (EU ETS) Z 8883 I<# A,

- MARDEMICEEEESEES (shipping company) (&, EMAMDEUFEEIE THRE XL
HAIRE LBAHHEICHUITIHHBORAE F—H 3 FBLFEA) LEINEHEMNTONS,
c HHIERLIZEBE. HEZARIN. 2EEHRCTERLIZGEIIABETORRLEGEYFRD,

o FRIN#RFSEE (EEA) B iE 3 55000k LI EDMMICEZLUTOHHE, GIEMEIL
20255 FTCO2, 20265 LIBEIZCO2- A2 - BERE R R, )

HRHI R > EEAMBEMZMITH-EEAMBEOEIEATOHHEND100%
> EEAMBEELEEAFEMBEEMITHOHHED50%

. BHEBONRELIHEEDEEE2024ENSBREMIZE|IE L IFABITIRBEEA,

A=023Y | | b pe 2 A D— B4/ R—S s TP R EEL TR E R ORI X EE(E RSN,

' ONOL$=
EUARRNY b TIHA —0 23 ffitg BHEFORNRELGLIHEEDEE
(E4CO2)
120 BriA =&
100
20245 ~ 40%
80
60 20254 ~ 70%
40 20264~ 100%
20
0
2020 2021 2022 2023
(4 #2) EEX, EUA Emission Spot Primary Market Auction Report 14
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FuelEU Maritime

EUIXBEEFIDGHGHIRI L Z0 MR ERIRY 57=0 ., 2025F N oEUFEMM
ERTLIMHDSATH AV IILCHGIREZ MR H| I HFuelEU MaritimeZ&E A,

+ B4t (shipping company) (&, EfARAIOEUREE THRAYT ST RILFT—O E/MFHWIW
GHGHEZRBEEL T 555515, HEEIXSEEICREMIRIESNS,
smann |- BHECHT SRAIDBEADBYBLOAYXLT), REHOBENLOFIEY (RO—A
) BRES DM TORE (T ) NRBOLNE (FREEAN=ZXL),
« 2030 LR (F O THMMEREMENRIZEEAEDEICE AT AEDEEFRAEER.
« BHISERLIZGE. SIS 2EERCERLEZGEEIABERONE LS,

+ EEAEICEEY 5500080 LI E OIAHICED LU T OEEBETIRILX—DGCHGEE,
HHIR & > EEAERZMTH-EEARDEIZEATOERAIARILEF—ND100%
> EEAEIFEEAERZEMITHOERAIRILF—D50%

IEDFEE |« BBEAMICE T HBERRGERFIRHOEAZEFISERASINDS,

iy

FuelEU Maritime ® 5 #il{i&
(gCO2eq/MJ)
100 20205 L)L (91.16 gCO2eq/MJ)

90 - == -==
80 -2%
70

gg -31%
40

28 -62%
" -80%

2025 2030 2035 2040 2045 2050 15

#BEEU ETSEFuelEU Maritime D2

« EUlZ. EEABRAR U5 50% D H E4xt % &9 5iEEEU ETSEFuelEU Maritimel
&£B2030FEBEDEELLTUTEH]ST
> COHIEZN R IEBAULE3900F b (952 —H11005 k>, 542 —4428005 k)
> it & HIEBAULL7 5% 00, K3 (SHEHEEAE (81005 > x461—R/CO2k =
37{&1—n),
« EUREM(EU MRVIZRMAD) OA. BAREMRMIEICTR—IXTH1EIZ L5 H D10,
2030FE DM D HEHZEAZERIIHN4EL—DOFBZILLEFRIENS,

EUR%II1=&BCO28IE D HESt EU MRV &R finfii D EE 7S =7 (GT)
Figure 16: Monitared fleet - Breakdown of hip distribution in terms of gross tonna
Mt CO2 BAU#EH & (MEXTRA100) - 0 i
150 /\1 38 + 9,780,000 6T N
122 BAUHEH B
/(MEXTRA50)
100 .
i 92 e
28 58— REIH < S
50 O3 AP Ponwd
:\'——‘(t‘yj SwiL:f:IaM: 4%
0 i e
2015 2030 '
() MEXTRA100(£is5} Bk H & 1004555/ 8\ —F B2 F U7, e IS TS e o 2 e 200
MEXTRA50(EZRI50%% H/\—F B F1)H4, (H#2)EC, 2019 Annual Report on CO2 Emissions from Maritime Transport

16
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KRB DIz

 GHGHIEFOIZHETAREMEEL T NAABRE . BETEETRIILE—HBEDHE
(=2 TFoF=T .=k, BRERE . RERUETE (CCS) =L A RE B K
DB (TIL—TFUoEZT . TIL—KEKR) . BRI \TI—)BH5b,

- BADBEERIEOIIRBEELTTZUE=ZT7 KE . EBAVEH IR, FOTIMH
HOERICIThEZLDOHEICEIEE - HBKFHOBENLE,

IEA 2050 vhERTF A KREBBH DR
EJ KRB R Lo
12 RATRE(FA—E L. | - BEOI UL TR
N AR AR/—)L) « REEBICHELR R ORI EE
0 " Flectriely ToUU R
U P Eid
8 Synthetic fuel | 7y, =7 - FEA DX ISP HEEEIEE S (N20) AR
Bioenergy R T IAF—UBENEE
6 ™ Hydrogen ° IDﬁ)'Iﬁ%E&Wé
_ k%= o PRGERIME, KSR - EEA~ D RIS, 4 T54
4 Ammonia Fr—EEHRRE
Gas BERBE (Ta—EIL. |« BHEOIVCU TH AR
2 = Oil AR AR)—)L) « ZfiA 7)) — B DRI EE
e =1  INUDHEET RILF—, KER DB
0 BROVTIT TREL CRIAA L
2020 2030 2040 2050
(H8) BB EGHGE NIV ar 7O /M EREED2050FEh—hRY
(Hi88)IEA (2021) Net Zero by 2050. —a2—kSILIZEIFTI(20224E38) . DNV (2022) Maritime Forecast to 2050:
A Roadmap for the Global Energy Sector. Energy Transition Outlook 2022.% £ IZ4E R 17

KRB R DEAK

o REBFAIGMIEICTR—IATEHEFEMD1E|LLE (NG, LNGLT1, PUE=TLT/DIEIZ
ZLV) . FEMDOE|LL L (LNG, A2/—)L FUoEZTLTADIEIZZ ) BRfEM - FE M
MD2ZE158 (LNG. LNGLT4. 7oE=ZT7LTADIEIZZ L) EHH B,

Methanol Ready 0.8% PG 0.5% Battery Hybrid Propulsion 0.5%
Methanol 1.1% Biofuel 0.2%

Ammonia Ready 1.4% Eth%&gé%’_z%
LNG Ready 3.3%
LNG 9.0%
Conventional
82.9%

BETEM - F5EM $18B5F AR (W1 B5F &)

Battery Hybrid Propulsion BiofutEI g.S% Battery Hybrid Propulsion 1.7%  Ethane 0.9% Fye| Cells 0.5%
0.3% 1 ) o
LPG 0.3% o anstihihd Ready 0.1% LNG Ready 2.8% PG 1.7% Others 0.5%
Ammonia Ready 0.4% Methanol 0.1% Methanol Ready
LNG Ready 3.3% Others 0.1% 5.4%
Ammonia Ready Conventional
LNG 5.3% 8.3% 36.8%
Conventional MethanI
89.8% 8.3% LNG 33.2%
|BE7EAR $016/8H (H11059F %) | |BEM #2084 T BRI (6T )|
(Hi82) Clarkson ResearchT—% (202441 A 24 B fF ) [CH < 18
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EffEENRMERES

« IMODFAEIZENIL, 2007-2018FEDRFLEE = (X FEMFI2.5-3FE >,

+ IMO DCST—ARIZENIL, 20192022 FE DR FEHE S (X ERKI2EL, 8E X EH
(HFO/LFO) . 2E|33 (%88 (MDO/MGO) , LNGIXIEMEM IZH Y . 2022F (LA D5%%
G5, 2022FDINA A RFLEE=IL23FK,

EffEEDRFHES EfEEDRFHES
(IMO Fourth GHG Study D #£&HiE) (IMO DCST—42M&EHE)
million tonnes million tonnes
350 250
300
200
250 m Other
200 LNG 150 LNG
MDO MDO/MGO
150 HFO 100 LFO
100 HFO
50 50
0 0
N~ [e0] (o] o ~ N ™ < [Te] [{e] N~ [ee)
S 8 8 5 55 5 5 5 5 5 o 2019 2020 2021 2022
N N N N N N N N N N N N
(H482) Faber et al. (2020) IMO Fourth GHG Study (HH#2) IMO, Report of fuel oil consumption data submitted to

the IMO Ship Fuel Oil Consumption Database in GISIS
19

DUAR—ILELEOYTIVLE LBEOREIRGEE

« SUAR—IVEDBRHERFEEILEMI-5TFHL, 2019-2020F IZMFOA SLSFOIZERHE,
INFATLUURHDIRTEEX2022F D147 M 52023FED53F o~ EEM,

o OvTILE LEQBREERFGEE ITERITF AU RT#, 2019-20204E(ZFuel oilMBVLSFOIZ
Bnifs, INAATLURRIE2022F D T79F M M 52023 FE D755 b~ EMGRL

DURR—IVEDRHRTE AyTILE LEOBRHIRTEE
million tonnes

million tonnes
60

14 Bio-blended LNG
= bio-Methanol
50 12 u bio-biended

MDO
bio-biended

= = mBio-blended LSMGO MGO
40 B = = Bio-blended LSFO ~ '° — — — mBio-blended HSFO
= Methanol I Bio-blended VLSFO
LNG I I l u Bio-blended ULSFO
30 =MDO Methanol
LSMGO
=MGO LNG
20 mULSFO MDO
LSFO =MGO
= MFO
10 ULSFO
VLSFO
mHSFO
0 0
N < O O© ~ 0 O O «— N ™M o ™ o
AN N N N
o O O o
N N N N

©

(o2}

EN

N

O - N ® ¥ 1B © N~ « mFuel Oil
REEEREE SEEEEREREEEREE
() SV AR—ILEBITTH A MER (H8) Oy TILE LED T YA MER
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REBRH O F AR EEE

o BT AIBE7E/ A A B O AT A TE (availability) (G TR D ERICK>TEDL D, BB
[ZHFHTRAMIE., thEFAEDFREICKY . KIRICHIBRENSATREEL H D,

s NAF AR/ —ILDEERKICHERGNAFTADOARAEDFAEIZIIRAENAHDL. &
AR/ —IILDEEIZIET)—2KFRECO2EHY G E - i CTHRRTIVHENH D,

c BERFICT—CTUEZTERRT 012K TU—2KRET)—2TUEZTD
HEERENEERTIDELNSH D, EHHMICIE. 7oEZTHERAOBBLEBLIND,

o FHRAIREGENA AT RO A AL, FRAlfEEDEZDELIELY) FAEICHAELH S,
» ECIE. EUIZHI+5E BEE20304126.3-8.9EJ, 20504E126.7-14.7EJ&F 38,

INAFERFO > CE Delft & RH DHVIE, HFRIZH I+ 57 A% 20304E(283-134EJ, 20504 (2131-207EJ&F I,
> Energy Transitions Commissionl&. 52§75 0] A 4% 20505 (230-50EJ& F 38,

s MDEEISFEOFIEICEY . EETHRARBELANAATRDEIFKIBIZEH DTS,

o BEDRRBICEIIETDEOITINAF AR/ —IL-BFBAR/—ILDEENERT DNEIME,
B2 - i CREEZBETEINENICLDS,

AR)— L@ > NAF A/ —ILDIGE . HRAEETEHERAIBELRNAAIADO A AEDOFAECIEZAZEAH S,
> BEAR/—ILDIEE. J)—2KFRECO2NMHE, IRENAIZENIE, 2050F £ TIZ2E5F B+

VDEBRAR/—IVEEET BH=HIZIXMESTHLDC02, 48005+ DI ) —KFENLE,

o BEBEIFISTV—VTUEZTEREBEESTDEDICE. (FY—2BR-TY—KEDEERENE
B O EEREIORIELIEENVE (REOBIAFKERS - KEREEDRETIETE).

FUEZTO| « BADERMEZHEINIL, 2000FEFETITHEICRERT ) —VT o ETDEEIZLERY
Y=V BAIIFERATEELED . JU—CBHIIMEE. JV VTR TIERELRE,

o FEREAMICIE. TR T D EE -8k - ITEA L 05 (G A BIESNh DREICHIFHY .

(5 82) (1) European Maritime Safety Agency (2022), Update on potential of biofuels in shipping; (2) Methanol Institute (2023), Marine Methanol
Future—Proof Shipping Fuel; (3) European Maritime Safety Agency (2022), Update on potential of biofuels in shipping,

GHGHIBIZRITT=-EUD ZiE%

« EUIX2020F 128 I2#8282 k2 —0O D (2 K 5R2021-2027 EDE B/ Ny —2 (MFF+18
HBES)EERE. PEDIZNIT)—>T4—ILBERIZERT 558,
o« EUTIE. lRREBHMOAR -ERD=O. HEFRFEOVHIERME TXiEF1TOHorizon

Europe. B AL ATREI %X %3 Blnnovation Fund., i RICRAIT=A 751 EEX
##9 % Connecting Europe Facility (CEF) %% & F.

(G%)20204E11 A B S O ffikg . 2018 & {fi#& T1.89k1—0,
EUDEE/ S\wr— EUDA/R— 3 4B ng S A
% E BT EEES
$H A (MFF) : (NextGenerationEU) :
1.23ka—n0 8069(E1—0 | [N oo e

)

wR- B > n o» [H—_, u - u
#2%8 23k21—0o1 TP T4—: ;

pacs /
................................... 4 ¢
— 72381,:'5:'31_D Herizon Europe InvestEU & CEF

/ W o7ns58m0
& 831fE1—0 :
* Horizon Europe: 95581 —0O (HEDEUYTTH AL . . .
» Connecting Europe Facility : 207{&1—0 (https://climate.ec.europa.eu/eu-action/funding-climate-

., o action/innovation-fund/what-innovation-fund_en)
(BEEAEMOOUHEFEED)
(H#8)EU, The EU’s 2021-2027 long-term Budget and

NextGenerationEU, Fact and Figures. 2
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Zero Emission Waterborne Transport

« EUTIEBERBFORT—IHRILE — (k- &M - E - RFE-TEEELE) MREICR
VT EREET D=0 DEM TS v 7+ — LI Waterborne 1% R & .

« Waterborne&ECIEIZEWT (Zero Emission Waterborne Transport) /S—kF—w 7 B %
4L . TSRS B4ZEOHorizon Europe TXIE T A A EMNEVIEEE,

GE) N—bF—vTHE T, ECH2021-2030F DT - 1 /R— 3 [T K5.3{E1—0, Waterborne M K33E1—RAHLE T S

CEFEBAR,
ZEWT/S—hF—y T DB Waterborne D A2/ \—
o 2030FEFETIZCETHDEELME-Y—ER r <%
L £ . B | FEAN—
wE® TEOIZIvIa Y a—a iR N5
i . o MARIN, Maersk Mc-Kinney Moller
© 2030FFTILBEIXNX—RRA (RIE W 32 |[Center for Zero Carbon Shipping,
HEE) TRARR I - RTF T IV R B SINTEF, Ricardo
Ja—2a ERASE- RiE ABS, BV, CMA CGM, DAMEN, DNV,
o 2030FFE TICUrIEEE S E (200 A JLLLF) Equinor, Euronav, Fincantieri,
DHEBMIRILX—FEELTRKEEE Y || EX | 59 |Kongsberg, Lioyd’s Register, Maersk,
BRI BE Jo— s AReR . EF MAN, nger Werft, MSC Cruis_es,
X . _ RINA, Siemens Energy, Wartsila
. 20304F % TICIEPAKIE B AT (R D 7 et 9: e
of - !i‘ i PYNINN on elft University of Technology, Nationa
E)ESTHEMA E B/)a—23z || K# | 10 Technical University of Athens, UCL
Danish Maritime, German Maritime
. ?a 5 D )
2030&*“\{—%@(*4 2 J:E'E' o || x| 19 Centre, SeaEurope
BA2IS5HINa—vayE - =it (i #8) Waterbornerh— AR —I1E$R

(H 8) Waterborne, Strategic Research and Innovation Agenda for the (https://www.waterborne.eu/about/organisational-structure) &£ Z{E R
Partnership on Zero—Emission Waterborne TransportZ £(Z/ERL 23

o £ (2021-20304F [ #45840012
a—noptb), Hktﬂ#’*zoowﬂu \(%’Jzo 71— n*ﬁé)’é,ﬁ%f‘wﬁo)i#ﬁ( FETHHE,

« BEFENAIZE, Y-V KRHEDBRHOEEEXIET 2D DEF AHLERA,

B4 s [IEDIOERICESTIEFHLEREZRNT- TR - MUEOEIXIBELERIZE TR —
IWIEKDZIE,

s IRLF—EWNEZICBITHERERMN-TOER -G

« RERMEYR-FIA(CCU)

« RZRMER-ETEL (CCS)

s BATREIRILY—HE

o IRILF—ETRE

o EE GEE - 7 - B FRENE) SIFT S IR D Ry b O

« NEFBELTHEINE-TOSIIMDBEICEIHENE DR T (BRAHBELEEEFHD60%)
> GHGHIEZNE . EH{t. K. BRAEEM, BANEMEOSOORECRK->TIUIFITE
L. HERR TR INEETE,
> INFETKIRREDTOD IR RICBRIEDAEEE, FH100LL EOTAD /% E
EL. 486581 —AL L DMBIZERE,
BRI > 2023F 1M AICRYMEORMENRET H4E B D LHE (FHA0EL—0O) ZFE, BEEFT
” (TENER BRI B AT R R BN, Bk, OB B #EERN, 2T T BBED T3
Bl EDEFEMOHAIDORMRELD,
B ARl (M. RREBZHNIIATTUIT LK) ICE DML O R (RAHBIE

FBIRTR

I$RB9:EE A D100%)

> ARBEBRDEWNEISS 2 ETV., TEOSEREANTHEIRZ IO I I EEE,

> 2023F11HIZRFNBOKZAEMBID-ODFHEE AL LR, (RRSAKSHE)
GHBER AL, BEHFREMICHRIENER EHFRTOERE SEGENLNBE LR SBALELRITOERE SEEEHD
INEFERLESEOES) DILEET, 24
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BRINIZEITDT)—KRAEEFHB

* EURKEFNM AT -V KRDEEZFHBT 510, THREL—ODHF AILERLA,

s TUR—YTIIMEE. V) — U KFZEETOCIINEXIET A0S ALEER, 4
BE280MWIZ R 346700/ DEFE A K,

A /R—23 772K RFNBOKZE A FL T2 <X—% Power-to-X A #L
HEIDO X R EEAIBINHEER DY) —2 KR EE TUR—YERNEERD T ) —KEREE
MEER B4 BESMWLLE D FRIERR PR ER X LB TE IR % D YLEE SR 9
FE 8iE1—n 1285F A To~Y—9-/0—=x
R = TE BB BN EEEWHE (ML CHETEERE)
AFOERME |451—0/£055 L4 12070 —9- 90—~/ HS21—)L
HBNEAR 104 104
ATTa—)L | 24F2R Y- ARKEREAR 23 IR 10 AR AR

(GE)RFNBOILIEA M E D B A BT HEWA KL (renewable fuels of non-biological origin) . Power-to-XIEB A AT RET )L X —D L - F| A MEIET .
(HE)EUETUI—IBAFD 7744 MERIZE D

TV —%Power-to-X AfLIER

Price Company/project Location Capacity of plant
9.3000DKK/GJ | Plug Power Idomlund Denmark Holstebro 100MW
40.0000DKK/GJ | European Energy/Vindtestcenter M&de K/S Esbjerg IMW
46.0000DKK/GJ | European Energy/Padborg PtX ApS Padborg 150MW
59.9998DKK/GJ | Electrochaea/Biocat Roslev Rybjerg 10MW
67.0000DKK/GJ | European Energy/Kasse PtX Expansion ApS Redekro 10MW
67.4998DKK/GJ | HyproDenmark/Everfuel (Marginal bidder) Fredericia

(HE) ToT—IIRILE—FTLAYIJ—R “The first PtX tender in Denmark has been determined: Six projects will establish electrolysis
capacity on more than 280 MW” (20234 108278) 25

BARDEBEXRFDEEA
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FOIsviavm(EOISM) OEEEMFBIEITO—FIVTEKTE,
« 2021 ICh A EBATF- £ R IXEEEE2050Fh—Ry=a— S5 ILEBiET&RA,

s FITRILF— EERMRARFEHEE (NEDO) ORI R MMOBRFE I TOP T IMTIE,
KEBRHMR VT BT RBMOBRS- R, A9 Ry TR REET.
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HRpREE 7% BEE

FFEBRR

S KBBHIOU, BREEY

NBEET, ¥Y>o<x—/\D—FT4/0 e it

S— SrATTY LA RL—va | g B AT AERRL.

g 3 TISKERBAD

EiEMER T

BAEM. BRI YTVY—R Sv/\Y | PUEZTHREIOC

U EMM DR ToPra—iRl—ay, H RE# | H4a09- BREHES RT LD
] _ : L R RUMAT E=T ¥

TUOEZTHHMARET | FREEE. BRI VITVR =H | sakEInBsEicsy. 2028

SEEO—FRBETOCIIL | E&S.JIEAM NS AFATYNEE | ;i Efs=n

LNGERFHID | il T DU BIZED 2026 4E E TITLNGEAEHIRD A
ARy T | LNG BEHRMD DD AF R AR THIFEE60% L L&

KEHREMO | MAKRIVDUORY
B MHFS® B 5

TOEZTHMEEI Y

TUOEZTH
R DR

BiEM, Yov—/\TJ—T5/0

sl 8 = 9_, =, |\E =
5t Uy THIBHROBIR L= e
(HE)NEDOS) —> A /R—1 3 EH S 7h— LR— (https://green—innovation.nedo.go jp/project/development—next—generation—-vessels/) &R & £ ZVE R
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© BEROBEXRFIL. INGARMOBEREEIRDERICNA, ToE=THRHDOEA, A
NHEERMDER. AF—a BN QMR OFERICE =R EIZRYMBELD,
:521‘&_"tﬁlf_Lﬂ’.:‘?ﬂﬁ(fb«r‘/Pa‘wbw)Jv—) TUOEZTREHR

(H82) B A

CCR(Carbon Capture & Reuse) fT =
(HE) B R KA PEME HR—LR— A —R S A2 ILWG

(https://www.mol-service.com/ja/case/windchallenger01)
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(H8) ISR Rt R—LR—D (HE) HARHEMEHR—LR—D 2
(https://www.kline.co jp/ja/sustainability/environment/climate_change.html)  (https://www.mol.co.jp/pr/2020/20040 html) 7
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EBRICEKY., s 5DCGHGHIBEWIW GHGIRE DRV (F1)— KR BRE) ADERRE T &,
REBRHR M IEICTA—ITHREMD1ZILU L., FEMDEEIL L., BEFR- - FEMD2E|55% 565D,
FEETEINAATLUURHDREENEM (2023F (L AR—ILEMNSIF L OyTILSE LEM
757Ak2) o IMO DCST—ARTIX, 2022F D/N\AAREHHBEE (23 B NAABREDEES(FIEZ
TW5H ., EfEESAK (ER2ENB) Mo RNIEHE,

Bt al BEAL/ \ A A A FL D BT 14 (availability) (ST Al BEM D ERICE>TEL D EEICH (T DA A
(&, EFIEDFREIZKY . KIBIZHIFRESN DAl REMEHY

INF AR )= L DEEIKIZHDBEIZNAFA RO AED T AEIZXHENH D, BFRA%/—ILDE
BEIZIFXT ) —2KFRECO2%E#E Y & - & CTHER T IDELH D,
BRI — VT TEHRT B=0I1Z1E, )—2KkFET)—V TR T DEERENEE
BIDLENHD, EHRHMIZIX, TOEZ7IHBAEORBLEBELESNS,

MU TIXEU-EL AT )=V K FRB O £ EEHB, AMERI SR BB - EEHFANEES
[GKFERTAEHEAN RSN S,

DHAETIIAZR - 7oEZT7HRERORENER, KEZEDHBEEE T AEBEIELEATE,
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YERICESETIEEELDEELZESD. BENOHIRBRHEHERTEHENEE,
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