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• Hydrogen in the net-zero context
• Hydrogen’s potential and barriers
• Hydrogen Strategies in Asia
• Japan’s Hydrogen Policies and Strategies
• Recommendations
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Hydrogen and Net-zero

• Transition to net-zero 
demand clean 
electricity and a mix of 
various low carbon 
fuels that help meet the 
energy demand of 
various sectors

• If hydrogen has to play 
a major role, its 
production needs to be 
decarbonized and 
scaled to around six 
times what it is today.

Clean hydrogen can contribute as much as 80 Gt of carbon abatement by 
2050, mostly from industry and transportation sector
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Hydrogen and Net-zero
Increasing share of hydrogen in various sectors under net-zero emissions scenario (IEA)
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Hydrogen Strategy in Japan

OVERVIEW
Japan has adopted several policies that signal its intent to rely on hydrogen to achieve net-zero 
climate goals. (National Hydrogen Strategy, 2017 / The Environment Innovation Strategy, 2020)

ROAD TRANSPORT SHIPPING
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Fukushima Hydrogen Energy Research Field (FH2R)
Jointly developed by 
The New Energy and Industrial Technology Development 
Organization (NEDO)
Toshiba Energy Systems & Solutions Corporation (Toshiba ESS)
Tohoku Electric Power Co., Inc. 
Iwatani Corporation

Location: Namie Town, 
Fukushima Prefecture
Construction started: February,
2018
Operation began: April, 2020
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Input energy: Solar and grid electricity
Solar panel installed capacity: 20 MW (180,000 m2 area covered by panels)

Production: 1,200 Nm3 Hydrogen (Daily production has the capacity to power 150 households or fuel 560 FCVs)

Cost: Difficult to determine the cost since electricity comes from both solar panels and grid and is working on a 
test basis. 
Hydrogen costs in Japan: 1,100 yen per kilogram 

By 2030: $3/kg 
By 2050: Less than $2/kg
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Hydrogen: Potential and Barriers

Hydrogen is not only a potentially key 
contributor to net-zero emission 
pathways globally, its impacts are
arguably most promising in Asia. 

The region is home to many rapidly 
developing economies that will require 
alternative fuels in many of the sectors 
mentioned previously. 

It is therefore not surprising that 
governments and private companies in 
Asia are investing in hydrogen 
domestically and supply chains 
regionally. 

One of the chief barriers to its spread is 
economic. The cost of hydrogen needs to 
be reduced across the hydrogen supply 
chain, i.e. production, transport, storage 
and usage. 

Green hydrogen that is produced from 
renewables using electrolysis can help 
mitigate climate change. 

On the other hand, producing hydrogen 
from coal, oil or gas is a carbon-intensive 
process and does not deliver climate 
benefits. 
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Japan’s Hydrogen Policies and Strategies

Hydrogen
Ammonia

Renewable
50-60%

10%

Negative
Emissions

Plantation
DACCS etc.

Nuclear/ Thermal+CCUS/
Carbon Recycle

30-40%

Source: Clean Energy Strategy Interim Review (Ministry 
of Economy, Trade and Industry, 2022, p.62)
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Transitioning to Green Hydrogen: Role in Local Revitalisation

Local hydrogen society is gradually being 
developed in Shikaoi, Hokkaido. Shikaoi is a 
small town that relies heavily on dairy and 
upland farming activities. 

The town produces large amounts of livestock 
manure, using the excess manure to 
generating biogas and high-quality organic 
fertilizer. 

In 2015, Shikaoi began to develop a biogas-
based hydrogen supply chain that produces, 
stores, transports, supplies, and uses 
hydrogen. 

Green hydrogen from this project is used for 
hydrogen for fuelling vehicles.
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Hydrogen Strategy in Japan

Many of Japan’s policies need to present a 
clear roadmap about its support for a 
transition to green hydrogen. 

Relying on grey and blue hydrogen 
without a transition to green hydrogen 
will not be in the interest of net-zero 
emissions scenario. 

It will also result in several other lost 
international cooperation and local 
socioeconomic benefits.
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Hydrogen Strategies in Asia
Hydrogen Basic Strategy in 2017 for  
‘hydrogen society’.
Cost as the biggest obstacle.  
Toward this end, the Strategy aims  
at establishing international supply  
chains that cover hydrogen  
production, storage, transportation  
and use.

In October 2021, the Korean  
government released the ‘Hydrogen  
Economy Performance and Vision  
of a Hydrogen Leading Nation’ as a  
plan to boost domestic hydrogen  
consumption.

The National Hydrogen Mission,  
which is currently under  
development will plan for both short  
term (about 4 to 10 years) and long  
term (beyond 10 years), is the  
latest sign of India’s commitment to  
hydrogen

In June 2021, the China Hydrogen  
Alliance published a white paper on  
‘Hydrogen Energy and Fuel Cell  
Industry in China 2020’. The White  
Paper estimated that demand for  
Hydrogen will increase from 33.42 to  
130 Mt by 2060.
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Hydrogen Society: Japan’s Role in Asia

• Japan has potential to lead the largescale commercial development and 
collaboration on hydrogen. 

• As an industrially-advanced economy, it has already invested in hydrogen-
related R&D, and developed key hydrogen-related technologies
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Japan’s Role in Hydrogen Society in Asia: Recommendations

The first recommendation is greater clarity on the intention to support the 
transition to green hydrogen in national policies. 

That clarity could include not only more precise language in relevant policy 
statements but visible milestones that are, for instance, consistent with 
timetables for nationally determined contributions (NDCs). 

In a similar vein, policy statements may want to place a greater emphasis on 
transition pathways in addition to one-off demonstration projects. 

It may also be useful to underline the climate benefits of green hydrogen in 
making these pronouncements—and contrast them against the delays in 
making transitions to green hydrogen.
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Japan’s Role in Hydrogen Society in Asia: Recommendations

Promoting green hydrogen market and aligning with regional decarbonization plans. 

This will also encourage partner countries to see more clearly the benefits of 
strengthening synergies between their own plans to transition to renewables and green 
hydrogen. 

This could also be achieved by placing a greater emphasis on a mutually-beneficial co-
innovation process (see Figure 7) as opposed to unidirectional technology transfer. 

Developing a hydrogen economy in Asia will require an efficient hydrogen market that 
enables cooperation and trade within the region and beyond. 

Capturing the benefits of leading in this market necessitates a co-innovation process that 
facilitates the transition to green hydrogen.
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Recommendation: Technology Co-innovation

Co-innovation is a collaborative and  

iterative approach to jointly  
innovating, manufacturing and  

scaling up technologies by source  

and recipient countries for  
accelerating progress on  

sustainability.

Joint Research  
and publication

Engagement with  
Innovation facility
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Japan’s Role in Hydrogen Society in Asia: Recommendations

A third recommendation involves stronger links between hydrogen policies and 
strategies and local revitalization plans like in Shikaoi town in Japan

Funding to support more demonstrations in locales that are working on climate 
change or CES would also be useful. A related suggestion is to offer locales 
stronger incentives to conceive and implement their own versions of locally 
relevant hydrogen societies. 

These efforts could aim to brig to scale local experiments. Last but not least, the 
national government will need to strengthen relevant infrastructure to support 
the transmission of fuels from rural to urban areas. 
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Summary

• Strengthen national policies towards green hydrogen and scaling up 
production.

• Promote adoption of green hydrogen as part of climate mitigation 
strategies, highlight its co-benefits

• Strengthen linkages between hydrogen policies and strategies and 
local revitalization plans.

• Need to bring together public and private stakeholders to accelerate 
clean hydrogen uptake globally
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Thank
You

The presentation is based on the research on hydrogen 
society conducted at IGES, supported by the Strategic 
Research Fund. 

IGES Research Team
Dr. Nanda Kumar Janardhanan
Mr. Hideyuki Mori
Dr. Kentaro Tamura
Dr. Eric Zusman
Dr. Mustafa Moinuddin
Mr. Matthew Hengesbaugh
Mr. Hajime Takizawa
Ms. Temuulen Murun

Contact: janardhanan@iges.or.jp
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