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LHV: Lower Heating Value; ICE: Internal Combustion Engine; DFMS: Dual Fuel Medium Speed; DFSS: Dual Fuel Slow Speed; OPS: On-shore Power Supply; ILUC: Indirect Land Use Change

Fuel Class Pathway Name (,\Iﬂyg] VY;LLZ:?I\[}S)W Fualn%celséitjsr:er TE\QAQZI::?’\T}S]W M{;\Qﬁ:&t&g}s:}y Source
HFO (ISO 8217 Grades RME to RMK) 0.0405 13.5 78.2 91.7
LFO (ISO 8217 Grades RMA to RMD) 0.041 13.2 All ICEs 78.2 91.4
MDO/MGO (ISO 8217 DMX to DMB) 0.0427 14.4 76.4 90.8
LNG Otto(DFMS) 70.7 89.2
LNG (Liquified Natural Gas) 0.0491 18.5 LNG Otto(DFSS) 64.4 82.9
Fossll LNG Diesel(DFSS) | 57.6 76.1
LPG (Liquified Petroleum Gas) 0.046 7.8 |§|§(§g;nn2) ggg ;gg
Hz (from Natural Gas) 0.12 132.0 ICE/Fuel Cells 00" 132.0 Nfue,t',EU
NHs (from Natural Gas) 0.0186 121.0 ICE/Fuel Cells 00" 121.0 V), 2023)
Methanol (from Natural Gas) 0.0199 31.3 ICE 69.1 100.4 '
Crop Biodiesel 44.7 ~50.1
Oil Crop Biodiesel 51.6~75.7
Biodiesel Waste Cooking Oil Biodiesel 0.0872 61.710-0.9 All ICEs /6.6 14.9
Animal Fats from Rendering Biodiesel 20.8
Fischer-tropsch Diesel 0.044 -64.2 to -47.7 64.4 11.7~18.2
Waste Wood Methanol in Free-standing Plant 500613 10.4
Biomethanol Farmed Wood Methanol in Free-standing Plant 0.02 -52.6 All ICEs 68.8 135
Methanol from Black-liquor Gasification -58.4 16.2
e-diesel 0.0427 -48.2 0I5t ICE 76.4 RED I
e-methanol 0.0199 -40.9 0I5t ICE 69.1 28.2 0|5t (EU, 2018)
e-LNG 0.0491 |-42.5~-29.4 0I5t LNG Otto/Diesel |57.6 ~70.7 | (70% &= / FuelEU
9 e-He 0.12 28.2 0l6t ICE/Fuel Cells 0.0 JE) Maritime
e-NHa 0.0186 28.2 0[5 ICE/Fuel Cells 00" (EU, 2023)

S 3t 12 WEW 2&IHA J1E BiE EATIHMO J1ZE(94gcozee/MJ) 1t FuelEU Maritime 71Z(91.2gc02e/MJ)0 SLGH 242
2) ¢4 S0 BHELl= CO2 0120 2&THA(CHs, N20) St BITH HIE S, 5 28E & U
3)REDIIJIE e-1 Q1F JIE2 o1 S WEW DI HHZ Z T THHI 70% 2=, HI0IQ & 01X JIE2 65% 2=
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Anglo Belgian Corporation
(ABC)

Caterpillar

CSSC Power Research Institute,
Anging CSSC Diesel Engine,
and Hudong Heavy Machinery

M320DM HIEtS ¢ .
AICH 20,000GTY| Chefet MEHl M It

Hyundai Heavy Industries
Engine & Machinery Division
(HHI-EMD)

540005 HIES 015 Az 2 AT JHE 51 600H0| ANE! 2~
(2022 108 JIF)

MAN Energy Solutions
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mtu Marine solutions
(by Rolls-Royce)

2026 mtu Series 4000 J120] HIEFS AIZIS EAIGH,
20284 HIErS S HX| A 0IE

Nordhavn Power Solutions A/S

ScandiNAOSAFRF E26t0{ 13L/6715 & 16L/8715 HIES A& IS

Wartsilé&

20164 012 =X & HES N 2eF HSHS HIZO= 7A408,
W32 Methanol AT I 2t 2 W20, W46 HIEHS AT (IE

WinGD and HSD Engine

S MY IZMES Solf 20245 HIEFS AT R 2= (&

k=] LE(LHV)(MI/kg) | UL ZE(GJ/m?) T 4 (bar) HE 2%(7C) SUE 3= IS D)
MDO/MGO 42.7 36.6 1 20 1
LNG 55.6 25.0 1 -162 2.3
HE= 19.9 15.8 1 20 2.3
o 1 -34
Otoh L0 18.6 12.7 10 20 4.1
RLET e 120.0 8.5 1 -253 7.6
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LNG/Methanol HEME HIQIE
A8 Rt ING2H Methanol2|
SEZs HIEE LIEH Ozl
LIS B0 HE 0|02 & Sz 8
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0| HRE0| SAHE A2 (&

® Fossil Fuels
9 || || @ Biofuels
® Hydrogen
6 Ammonia
@® Methanol
s © Synthetic Kerosene
0 Electricity
2015 2020 2022 2030 2040 2050
Milestones | 2022 | 2030 | 2035 | 2050
Shipping

International Shipping Activity (Trillion Tonne-kilometres)

| 125 | 145 | 165 | 265

Share in Final Energy Consumtion

Biofuels 0% 8% 13% 19%
Hydrogen 0% 4% 7% 19%
Ammonia 0% 6% 15% 44%
Methanol 0% 1% 1% 3%

ZM : IEA Net Zero Roadmap 2023: A Global Pathway to Keep the 1.5 °C Goal in Reach, IEA, 2023, p.94

FE MHO| oI AJ1E HMIeE 2R HIW(LNGC HI2l)*

e 85%
.............. 57%“.........“.‘..63% o2
33% - =
IR
2024- - 2026 2027

ZM : World Fleet Register, Clarkson Research
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* Annual Progress Report on Green Shipping Corridors, 2023

=M iR &Z 1= HI=(Green Shipping Corridors Map)
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® Government leadership

@ Industry/third sector leadership

@ Port leadership

® Public-private leadership
No. 2050 No. 2050 No. 2050
1 | S-UK Taskforce 16 | Republic of Korea-United States 31 | Green Corridors Spain
2 | Antwerp-Montreal 17 | LA/Long Beach-Singapore 32 | LaMéridionale
3 | Halifax-Hamburg 18 | US-Fiji-Pacific Blue Shipping Partnership 33 | Dover-Calais/Dunkirk Ferry
4 | Namibia-EU 19 | Pacific Northwest to Alaska 34 | H2 powered North Sea crossing
5 | South Africa - Europe Iron Ore 20 | Chile Cu-Concentrate 35 | Oslo-Rotterdam
6 | Rotterdam-Singapore 21 | Chile Piscocultura 36 | Gothenburg - Rotterdam
7 | The Silk Alliance 22 | Chile sulfuric acid 37 | Gothenburg - North Sea Port
8 | Singapore-Australia 23 | Canada-US Great Lakes- St Lawrence 38 | Aland RoPAX
9 | Western Australia-North Asia Iron Ore 24 | US Green Bulk 39 | Decatrip
10 | Australia-New Zealand 25 | Gulf of Mexico 40 | FIN-EST
T | Oakland-Yokohama 26 | US and Panama 41 | European GC Network
12 | LA-Nagoya 27 | UK-Belgium 42 | Nordic Roadmap
13 | LA-Yokohama 28 | UK-Norway 43 | Clean Tyne
14 | LA-Guangzhou 29 | UK-Netherlands 44 | GREENBOX
15 | LA-Long Beach-Shanghai 30 | UK-Denmark

ZH : Annual Progress Report on Green Shipping Corridors 2023, Global Maritime Forum, 10 page.
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Deployment

Research

=M : The World Ports Climate Action Programme (WCHP)
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