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Energy Transition in International Shipping
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 CO2 emissions from international shipping rank within top 10 largest emitter, if it were a country.

 Energy transition is essential for significant GHG emissions reduction in international shipping. 

 Expected to shift from heavy fuel oil (HFO) to zero-emission fuels, such as ammonia and hydrogen.

CO2 emissions from international shipping Converting Ship Fuels Toward Carbon Neutrality



Adopted the GHG Net Zero from International Shipping around 2050
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 The IMO(International Maritime Organization) adopted the“2023 IMO GHG STRATEGY” (2023 Strategy) 

on Reduction of GHG Emissions from international shipping.

Convention 

into force

（2027)

2025

a global marine fuel standard regulating the phased 

reduction of a marine fuel's GHG intensity 

Maritime GHG emissions pricing mechanism 

Technical Element

Economic Element

2023/7 2027

+
Convention 

adoption

（Fall 2025)

Targets of 
2023 GHG 
reduction 
strategy

Regulations 

and rule 

making



⚫ In October 2020, Japan declared that it aims to achieve carbon neutrality by 2050.

⚫And formulated the “Green Growth Strategy through Achieving Carbon Neutrality in 2050”.

⚫GI Fund creates about 2.8 trillion yen (20 billion dollars) as budget, for continuous supports up 
to 10 years.

Green Innovation Fund Projects
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Next-generation Ship 

Development

(Source) Ministry of Economy, Trade, and Industry, Japan

Promoting this project for the 

world’s first practical use of 

zero-emission ships

Total Budget：
35 billion yen

(250 million dollars)



⚫ In the shipping sector, hydrogen, ammonia, and carbon-recycled methane are expected to be 

used as zero-emission ship fuels; however, their adoption will depend considerably on the fuel 

prices and the development of the fuel supply infrastructure.

⚫ In this project, we will develop and demonstrate the engine, fuel tank, fuel supply system, and 

other components for next-generation ships and develop the infrastructure for ammonia fuel supply to 

ships, including the developing of an ammonia bunkering ship.

Next-generation Ship Development
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⚫For more engine power and long cruising distance, it is necessary to develop hydrogen and 
ammonia combustion engines.

The Development Target for GI Fund

Green Innovation fund

Engine power

Small Boats

Ocean-going ship
Large domestic ships

Small domestic ships

Cruising Distance (Return interval to fixed mooring port)

1 day 1 week 1 month

Electricity

(Battery or Fuel cell)

Hydrogen & Ammonia

(Fuel cell or Engine)

Ammonia &Hydrogen

(Engine)
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DV : Onboard ＆
Demonstration Voyages

CV : Commercial Voyages

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1. Development of hydrogen fueled ships

Development of marine hydrogen engine 
and MHFS*  *Marine Hydrogen Fuel System

2. Development of ammonia fueled ships

Development of ships with ammonia 
fueled domestic engines

Integrated project for development and 
social implementation of ammonia fueled 
ships

Development of N2O reactor installed on 
ammonia-fueled ships

Development of peripheral equipment for 
constructing a supply chain using 
ammonia-fueled ships

3. Preventing methane slip on LNG fueled ships

Development of methane slip reduction 
technology from LNG fueled ships by 
catalyst and engine modification

・Tugboat

・Large Coal Carrier

・Large Coal Carrier

・Large-scaled liquefied 
Hydrogen carrier

・Multi-purpose ship
・Oil Carrier

: GI  Fund

Development DV

Development DV Commercial Voyages

Development and Full-Scale Test Schedule

Development DV CV

Development DV CV

Development DV CV

Development DV CV

Development DV

・Ammonia Gas Carrier

・Ammonia Gas Carrier



Future Issues （“Chicken and Egg” problem）
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⚫Clean fuel cost reduction and fuel supply chain development (e.g., bunkering).

⚫Develop global consensus on economic elements (incentives, fuel charges, etc.) under discussion at IMO.

Source; Class NK
X numbers : ratios to HFO

Alternative fuel production pathway costs (Costs are estimated as of 2030)
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Outline of development of hydrogen fueled ships 

Land-based test

10 years (FY2021-FY2030)

Project period

Support amount

① To reduce GHG emissions from ships, develop several type of hydrogen engines with different power ranges and 

applications. We will develop and demonstrate those engines using full-scale ships.

② Develop a marine hydrogen fuel tank and fuel supply system. Through land-based testing, the system will be applied to 

several types of engines to confirm its functionality and reliability, leading to its implementation in society.

Project image

Budget：21 billion yen
(150M USD)

⚫ Kawasaki Heavy Industries, Ltd.
⚫ Yanmar Power Technology Co., Ltd. 
⚫ Japan Engine Corporation

Participant companies

Project overview and objectives 

Demonstrate using
full-scale ships

2stroke engine (low 

speed, for propulsion

5,000kW+)

4stroke engine (high 

and medium speed, for

generator

800kW, 1,400kW)

② Development of fuel
tanks and MHFS

① Development of hydrogen-fueled engines

4stroke engine (medium 

speed, for generator

2,000～3,000kW)

Bold : Lead-managing company 

MHFS：Marine Hydrogen Fuel System

Basic research

Kyushu University
Material test

Combustion visualization test

Hiroshima University
Hydrogen jet visualization test

Recommissioning

HyEng corporation
(Joint venture) PP

“ Development of marine hydrogen engine and MHFS “

10



Outline of development of ammonia fueled ships
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7 years (FY2021-FY2027)

Project period Support amount

① Development and operation of ammonia fueled tugboats (domestic ships)

4-stroke main engines, design of ammonia fueled ships with consideration for safety and practicality, and establishment of 

operation and maintenance methods for ammonia fueled ships, etc

② Development and operation of ammonia fueled ammonia carriers (ocean-going ships)

2-stroke main engines and domestic 4-stroke auxiliary engines, design of ocean-going ships, establishment of onboard 

safety systems against ammonia toxicity, etc.

Project image

Budget：8.4 billion yen
(60M USD)

⚫ NYK
⚫ IHI Power Systems Co., Ltd.
⚫ Japan Engine Corporation

⚫ Nihon Shipyard Co., Ltd.

Participant companies

Project overview and objectives 

Bold : Lead-managing company 

“ Development of ships with ammonia fueled domestic engines “

Use Type
Bore dia.

(mm)
Output
(kW)

Main 4stroke 280 abt 1,600

<Ammonia Fuel Engine Development>

Use Type
Bore dia.

(mm)
Output
(kW)

Ｍain 2stroke 500 abt 8,000

Auxiliary 4stroke
200

250
abt 1,300

~

①

②

<Flow of development and operation of ammonia fueled ships>

Year2021 2024 2026

• Social Implementation
• World's first ammonia-fueled ship

Completion of 
construction

• Social Implementation
• Ammonia fueled ocean-going ships
• Low-carbon ammonia marine transport

Engine 
Development

Ammonia fueled tugboats 

Ammonia fueled ammonia carriers 

combustion 
technology

single 
cylinder test

• Establishment of ammonia combustion 
technology / engine design

Design and manufacture 
of full-scale engine

Completion of 
construction



• The “Integrated Project” is constituted by (1) development of ammonia-fuel ship, (2) ownership 
and operation, (3) development of fuel supply chains, and (4) ammonia procurement.    
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Outline of development of ammonia fueled ships
“Integrated project for development and social implementation of ammonia fueled ships“

Source; 

ITOCHIU Corporation

Support
Budget

2 billion yen
(14M USD)

7 years
(FY2021-FY2027)

Project 
period

Participant 
companies

⚫ ITOCHU
⚫ MITSUI E&S
⚫ NSY

⚫ K-Line
⚫ NSU
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