
Notable Developments on 
Clean Fossil Energy in Japan

Agency for Natural Resources and Energy
Ministry of Economy, Trade and Industry, Japan 

APEC Expert Group on Clean Fossil Energy (EGCFE) 2023 Meeting 

20 April 2023



1

 In October 2020, Prime Minister Suga declared that Japan aim to
reduce greenhouse gas emissions to net-zero by 2050, that is, to
realise a carbon-neutral, decarbonised society.

 At the Leaders Summit on Climate in April 2021, Prime Minister Suga
announced that Japan aims to reduce its GHG emissions by 46
percent in FY 2030 from its FY 2013 levels.

Remarks at Leaders Summit on COP26 
(Nov. 2021)

Japan aims to reduce its greenhouse gas 
emissions by 46 percent in the fiscal year 
2030 from its fiscal year 2013 levels, and that 
Japan will continue strenuous efforts in its 
challenge to meet the lofty goal of cutting 
its emissions by 50 percent in the fiscal 
year 2030.

2050 Carbon-Neutral Declaration and 2030 Climate Goal
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Nuclear
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 Maximum introduction of renewables 
as primary power sources.

 Further pursuit of thorough energy 
efficiency

 Restart of nuclear power plants with 
safety as a top priority. 

 On the major premise of ensuring energy 
security, thermal power in the 
electricity mix will be lowered as much 
as possible.

 Innovation in the thermal power by 
means of hydrogen /ammonia - fired 
power generation and CCUS/Carbon 
Recycling will be pursued.

Hydrogen/
Ammonia
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6th Strategic Energy Plan   -Policy responses for 2030-
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 Supply & Demand volume:
Current（Approx. 2Mt） → 2030（Approx. 3Mt） → 2050（Approx. 20Mt）

 Hydrogen cost:
Current（JPY100/Nm3） → 2030（JPY30/Nm3） → 2050（Less than JPY20/Nm3）

 The first country to have formulated a national hydrogen strategy.

 The Prime Minister set “2050 carbon neutral” declaration.

 Positioned hydrogen as one of the priority areas in the Green Growth Strategy. 

 Aim to expand the volume of hydrogen introduction and to achieve cost reduction 
through the governmental support including Green Innovation fund projects 
and investments towards green transformation (GX).

Situation and status of strategy formulation

Targets (Set in the Basic Hydrogen Strategy on Dec. 26, 2017)

2017
Basic Hydrogen 
Strategy

2020
PM's 2050 CN 
Declaration
Green Growth 
Strategy

2021
Green Innovation 
Fund
Revised Strategic 
Energy Plan

2023~
GX investment
Clean Energy 
Strategy

station retail price (=2.6 $/kg-H2*) (=1.7 $/kg-H2*)
* 1$=130yen

Japan’s Strategies & Policies towards Hydrogen Economy



1MW class

Achieving combined heat and power 
supply to urban areas using 
hydrogen exclusively in 2018.

High-efficiency 
dedicated hydrogen 
single fuel power 
generation is under 
progress.

500 MW class

Achieving hydrogen co-firing 
rate of 20% in 2018.

Single fuel power 
generation is under 
progress.

Mitsubishi Heavy Industries, Ltd. is participating in a 
project to convert the Magnum power plant in the 
Netherlands from natural gas-fired to hydrogen-
fired, with plans to start commercial operation 
of the world's first large-scale hydrogen-fired 
power plant around 2025.

Mitsubishi Heavy Industries, Ltd. has received an 
order for a GT for a large-scale hydrogen 
power generation project planned in Utah, the 
United States. The project aims to start operation 
by 2025 with a hydrogen co-firing rate of 30% 
and achieve 100% by 2045.

Hydrogen power generation facility (hydrogen CGS) 
constructed on Port Island in Kobe City

CombustorThe image of gas turbine

 Japan has been a world leader in hydrogen power generation technology.  
Both large and small turbines projects are underway.
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Netherland The United States

Hydrogen Use in the Power Sector



 “Suiso Frontier”, the first liquefied hydrogen carrier, successfully completed 
its maritime transport in February 2022  - a world first.

 An international hydrogen supply chain using MCH as the hydrogen carrier in 
the demonstration project was completed in June 2020. (Brunei - Japan)

 Aim to establish a commercial large-scale supply chain by FY2030 in both 
carriers. 
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“Suiso Frontier” (left) and a ceremony to mark the completion 
of the maritime transport of liquefied hydrogen (right)
(Iwatani, Kawasaki Heavy Industries, Shell Japan, J-POWER, Marubeni, 
ENEOS, Kawasaki Kisen Kaisha)

MCH Hydrogenation and Dehydrogenation Plant completed

Global Hydrogen Supply Chain



Utilization

 Ammonia does not emit CO2 during combustion and becomes one of the effective fuels
for combating global warming. It can be produced from natural gas (fossil fuels) with
CO2 offset, or renewable energy.

 Ammonia is not only positioned as one of the hydrogen carriers in the "Hydrogen Basic
Strategy“ (2017) in Japan, but also be used directly for electricity generation as a
zero emission fuel.
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Fuel Ammonia: Production and utilization processes



2021 2022 2023 2024 2025 ～2030 ～2040 ～2050

Demonstration of 20% 
ammonia co-firing in 
coal-fired power plant 
(actual power plant)

Increase in the size of ammonia storage 
tanks and other equipment, and 
maintenance of offshore tanks

Development of ammonia supply chains 
(through provision of financial support, etc)

Commercial expansion

Commercial expansion

Start of 20% 
ammonia co-firing

Increase of 
ammonia ratio 

of co-firing 

Development of necessary basic technologies for 
increasing the co-firing rate of ammonia/ full ammonia 

power generation

Demonstration of increasing 
the co-firing rate of 

ammonia/ full ammonia 
power generation

Deployment of co-firing 
technology mainly in Asia

Feasibility study 
to expand 

ammonia supply Start fuel ammonia supply to
other countries, mainly in Asia

Target cost (2030):
Upper 10 yen range
(per N㎥-H2)
Estimated demand 
(2030): 3 mil ton

●Vessel

Start of full 
ammonia 

power 
generation

Establishment of a bi-/multi-lateral cooperation framework 
(coordination and collaboration with resource-rich countries, 

recognition of the importance of fuel ammonia in international )

Introduction and expansiondemonstration
Development of technology for 

ammonia-fueled ships (engines, tanks, 
supply systems)

Refurbishment 
of facilities for 
ammonia co-

firing

Development of port facilities and other 
facilities based on the needs of local 

companies
Development of port facilities and other 

facilities based on the needs of local companies
●Port/ 
Harbor

●Tank

Review of technical standards to 
enable delivery and storage of 
ammonia 16

Demand

Supply

●Power 
generation

(Japan’s Green Growth Strategy: Revised in June 2021)

Estimated demand 
(2050): 30 mil ton

Target cost (2030):Upper 10 yen range (per N㎥-H2) 
Estimated supply (2030): 3 mil ton

Japan’s Road Map for introduction/expansion of Fuel Ammonia



https://www.jera.co.jp/english/information/20210524_677

Hekinan Thermal Power Station (Aichi, Japan)
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Ammonia - Co-firing Project by JERA and IHI

https://www.jera.co.jp/english/information/20210524_677


Thermal power 
generations/cem

ent/etc.

Capture

Variety of
utilization sectors

DAC*

CO2 CO2

CH3OH

CO2

CO2

CH4

*Direct Air Capture

C2H4
CaCO3

Physical absorption method, 
chemical absorption 
method, membrane 
separation method, etc.

Storage/Utili
zation (EOR)

Building materials
(concrete)

Vegetables

Packages, containers, 
chemical products

Fertilizer

Methane
Methanol

Synfuel (e-fuel)
Jet fuels

CH4

Fuel

CO2 CO2

Carbon recycling 
(R&D)

CH3OH

Chemical 
materials, 

minerals etc.

Fuel

Concept of Carbon Recycling
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Thank you!
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