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When used, hydrogen fuel does not generate any CO2, and fuel cells can provide sufficient electrical power and 
heat. In addi�on, we expect that using renewable energies to produce hydrogen fuel will lead to total 
decarboniza�on from the produc�on through use stages. Hydrogen will play an important role in the crea�on of a 
decarbonized "hydrogen society," a society that uses hydrogen as a common energy source. As we believe 
hydrogen will play a large role in our society, we are currently undertaking various hydrogen u�liza�on projects.

Hydrogen gas is the lightest gas on Earth and is made up of two hydrogen (H) atoms, expressed with the 
molecular formula H2. Hydrogen atoms form bonds with various elements and are found in a variety of chemical 
compounds, such as water and fossil fuels. This characteris�c makes it possible to produce H2 from various 
resources. For example, hydrogen can be produced by methods such as water electrolysis (H2O) to generate 
hydrogen (H2) and oxygen (O2) gas.
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In order to support the guidelines above, MOE created a tool for calcula�ng greenhouse gas emission reduc�ons in 
hydrogen supply chains as a part of the Ministry's 2016 project to evaluate and validate CO2 reduc�ons in hydrogen use. 
This tool automa�cally calculates hydrogen supply costs and CO2 emission reduc�ons at each stage of the hydrogen supply 
chain: produc�on, transporta�on, supply, and use. The tool (an Excel file), its manual, and sample calcula�ons are 
available in Japanese only on the MOE website.

Confirming that hydrogen energy usage contributes to reducing greenhouse gas emissions throughout the en�re 
supply chain, not only when hydrogen is used as fuel, is crucial. LCA Guidelines help to calculate greenhouse gas
reduc�ons in the supply chain. These reduc�ons are calculated by subtrac�ng the greenhouse gases emi�ed by
a conven�onal energy supply chain from those emi�ed by a hydrogen-based supply chain.

CALCULATING GREENHOUSE GAS EMISSION REDUCTIONS

LCA Guidelines

By reac�ng it with CO2 recovered from 
thermal power plants, hydrogen derived 
from renewable energy sources can be 
used to produce chemicals without the use 
of fossil fuels. Called carbon dioxide 
capture and u�liza�on (CCU), this is 
a�rac�ng a�en�on as an important 
tehcnology for crea�ng a decarbonized 
society.

CO2 CAPTURE AND UTILIZATION WITH HYDROGEN

Emission Reduc�on Calcula�ng Tool

Method of Calcula�ng Greenhouse Gas Emissions
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■Volume relates to the scale of business
         Each link in the supply chain calculates its ac�vity volume based 
           on its expense sheet of design values.
<Example values>
-Electrical consump�on      -Fuel consump�on for transporta�on
-Amount of waste products

■Greenhouse gas emissions per unit of ac�vity
        Use values in publicly available informa�on
<Example values>
-Greenhouse gas emissions per 1kWh of electricity
-Greenhouse gas emissions per 1l of fuel
-Greenhouse gas emissions per 1t of garbage burned
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Contact Info: Climate Change Projects Office, CIimate Change Policy Division,
                      Global Environment Bureau, Ministry of the Environment
                      TEL +81-570-028-341　　Email:chikyu-jigyo@env.go.jp

h�ps://www.env.go.jp/seisaku/list/ondanka_saisei/lowcarbon-h2-sc/support-tool/



HYDROGEN SUPPLY CHAIN PROJECTS

*These images are for illustra�on purposes only.

The MOE promotes decarboniza�on by engaging in projects that demonstrate 
hydrogen supply chains can be created u�lizing local resources.

Prefectures demonstra�ng a regional, 
low carbon hydrogen supply chain

Prefectures crea�ng and demonstra�ng low-cost 
hydrogen models using exis�ng facili�es and 
infrastructures
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THE BENEFITS OF HYDROGEN AS AN ENERGY SOURCE

DECARBONIZING SUPPLY CHAIN

PROJECTS TO CREATE A HYDROGEN SOCIETY
As part of our efforts to achieve decarboniza�on, Japan's Ministry of the Environment (MOE) is engaged in a 
variety of hydrogen u�liza�on projects. These projects can also help revitalize local economies.

In order to achieve decarboniza�on with hydrogen fuel, it will be necessary to implement consistent measures 
from produc�on to storage and transporta�on to use.

Hydrogen is being used as an energy source to break free from today's carbon-based society, with ini�a�ves 
underway both in Japan and other countries. Moreover, hydrogen fuel has the following advantages.

Promo�on of hydrogen supply chain 
construc�on projects to achieve 
decarboniza�on

Support of the development of hydrogen 
technologies to achieve decarboniza�on 

Support of the construc�on of 
self-sustained & decentralized hydrogen 
energy supply systems for greater flexibility

Support of the development of applica�ons 
to create a hydrogen society

Crea�ng a 
Hydrogen 

Society

1 2

3 4

Hydrogen fuel produced from locally-generated energy sources 
and used within the same area will increase local business 
opportuni�es, leading to local revitaliza�on.
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Revitaliza�on of Local Economies Supplies Both Electricity and Heat
Hydrogen fuel cells generate not only electricity, but also 
heat, enabling the effec�ve use of energy.

Since hydrogen fuel does not emit CO2 when used to generate electricity, it 
can reduce impact on the environment. We expect that hydrogen 
produced from renewable energy source will further reduce CO2 emissions.

Stockpiling hydrogen fuel will allow fuel cells to supply energy 
in �mes of emergency such as natural disasters, when access 
to conven�onal power sources is severed.

Environmentally Friendly Helpful in Emergencies
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Produc�on Storage & Transporta�on Supply & Use

Op�mized delivery of compressed hydrogen fuel 
in gas canisters and by tank trailer tracks.
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Renewable hydrogen produced at 
the Fukushima Hydrogen Energy 

Research Field (FH2R) is used.

The hydrogen fuel generates electricity 
and heat using fuel cells in the town’s facili�es.

■Project Name: Project to Construct and Demonstrate a Low-Cost Renewable Hydrogen Supply Chain Using an Opera�on Op�mizing System
■Loca�on: Namie Town, Fukushima Prefecture　■Primary Partner: Obayashi Corp.　■Governmental Partner: Namie Town　

An Urban Hydrogen Supply Chain that Aims for Recovery and Decarboniza�on *Project adopted 
  in fiscal 2020

The hydrogen fuel is supplied to fuel cell vehicles.
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■Project Name: Hydrogen Supply Chain Demonstra�on Project of Methana�on U�lizing Renewable Hydrogen and Food Waste Biogas in Urban Areas   
■Loca�on: Osaka City, Osaka Prefecture   ■Primary Partner: Daigas Group   ■Strategic Partner: Osaka City

Supplying Carbon Neutralized Natural Gas Made from Renewable Hydrogen and Food Waste

Methane is useable in exis�ng gas
appliances such as water heaters, kitchen
appliances and central air condi�oning.

The methane is delivered to end-users
via pipeline and other methods employing

odoriza�on safety measures.

Methane is produced by the methana�on of CO2 in
biogas from local food waste, while hydrogen is produced 

from renewable energy. Its produc�on might 
increase due to the addi�on of CO2 as a raw material.

Local food waste CO₂Solar 
Power

Wind 
Power

Produc�on Storage & Transporta�on Supply & Use

Produc�on Storage & Transporta�on Supply & Use

*Project adopted 
  in fiscal 2022
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Delivering renewable hydrogen through existing gas delivery networks
■Project Name: project to demonstrates a model that delivers hydrogen at low pressure in cylindrical tanks containing a hydrogen absobing alloy to 
residences and small businesses u�lizing an exis�ng gas delivery networ　■Loca�on: Muroran city, Hokkaido
■Primary Partner: Muroran Gas Corp.　■Strategic Partners: Muroran City, Muroran Advancement Center of Industrial Technology and Management, 
Muroran Ins�tute of Tech., Kyushu TLO Company,Limited, TAISEI Corp., Air Water Hokkaido Industrial Gas Corp., KITA KOUDENSHA Corp 
■Governmental Partner: Muroran city
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Stored in a tank and then 
compressed, the hydrogen  
fuel is delivered by a 
hydrogen delivery truck to 
sites where it will be used.

Hydrogen is produced 
through water 
electrolysis using wind 
power, which is 
generated at Hama 
Wing, a wind power 
plant.

Improvement of the opera�on rate of water 
electrolyser by producing the amount of 
hydrogen that follows the fluctua�on of wind 
power

Reduc�on of delivery costs by using the 
exis�ng LP gas distribu�on network

Increase in hydrogen consump�on due to 
diversifica�on of hydrogen u�liza�on 
equipment and hydrogen consumers

As it employs storage 
ba�eries, electricity is 
supplied even when 
there is li�le or no 
wind.

A Refueling Sta�on-Free Direct Supply of Renewable Hydrogen to Fuel Cell Forkli�s Project completed 
in fiscal 2020

*Project adopted 
  in fiscal 2022

■Project Name: Introduc�on of Fuel Cell Forkli�s in the Keihin Coastal Area and Demonstra�on of Clean Hydrogen U�liza�on Model Construc�on
■Loca�on: Keihin Coastal Area　■Primary Partner: Toyota Motor Corp.　
■Governmental Partners: Kanagawa Prefecture, Yokohama City, Kawasaki City

The hydrogen  fuel  is supplied to FC forkli�s at a 
produce market, distribu�on centers and 
refrigerated warehouses.
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*Project completed
  in fiscal 2021Beyond Dairy Products: Hydrogen Produc�on from Livestock Manure

■Project Name: Hydrogen Energy Supply Chain from Livestock Manure Demonstra�on Project　
■Loca�ons: Shikaoi Town and Obihiro City, Hokkaido　■Primary Partner: Air Water Inc.　■Strategic Partners: Kajima Corp., Nippon Steel 
Pipeline & Engineering Co., Ltd., and Air Products Japan K.K.　■Governmental Partners: Hokkaido, Shikaoi Town, and Obihiro City
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3
■Project Name: Project to Build a Model of Regional Coopera�on and Local Energy Produc�on/Consump�on Using Highly Pure Waste Hydrogen 
from Caus�c Soda Produc�on　■Loca�ons: Shunan City and Shimonoseki City, Yamaguchi Prefecture　■Primary Partner: Tokuyama Corp. 
■Strategic Partners: Tosoh Corp., Yamaguchi Prefecture, Shunan City, and Shimonoseki City

Making Use of Byproduct Hydrogen Via Various Means of Transport *Project completed
  in fiscal 2021

■Project Name: Low-Carbon Hydrogen Demonstra�on Project of Waste Plas�cs Regional Circular Model
■Loca�on: Kawasaki City, Kanagawa Prefecture　■Primary Partner: Showa Denko K.K　■Governmental Partner: Kawasaki City

A Hydrogen Hotel That Runs on Waste Plas�cs

■Project Name: Expanding the Use of Hydrogen from a Small Hydropower Plant and Establishing a Hydrogen U�liza�on Model Suitable to 
the Local Characteris�cs of Hokkaido　■Loca�ons: Shiranuka Town and Kushiro City, Hokkaido　■Primary Partner: Toshiba Energy 
Systems & Solu�ons Corp.　■Strategic Partner: lwatani Corp.　■Governmental Partners: Hokkaido, Kushiro City, and Shiranuka Town

Boos�ng the Poten�al of Regional Renewable Resources: Hydrogen Produc�on via Small-Hydro Power *Project completed
  in fiscal 2020
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*Project completed
  in fiscal 2021

 Wind Power  Receiving Panel  Water 
Electrolyzer

Hydrogen is 
produced via 
water 
electrolysis 
using 
small-scale 
hydropower.

Stored in tanks 
and then 
compressed, 
the hydrogen  
fuel is 
delivered in 
high-pressure 
gas tanks to 
sites where it 
will be used.

The hydrogen  
fuel is supplied 
to a hydrogen 
fuel cell 
installed at a 
heated indoor 
swimming 
pool, where it 
is then used 
for electricity 
and heat.

Produc�on Storage & Transporta�on Supply & Use

Reused Plas�c Fuels（RPF）

Waste plas�cs
Hydrogen is produced from 
plas�c waste.

Hydrogen 
produced at the 
Showa Denko 
Kawasaki Plant is 
transported to 
sites where it will 
be delivered via 
pipeline or in a 
compresed 
hydrogen trailer 
truck.

Power generated 
by a hotel's 
hydrogen fuel cell 
lights guest rooms 
(photo on le�) and 
a plant farm 
(photo on right).

It is also supplied 
to FCVs at a 
hydrogen 
refueling sta�on.

Produc�on Storage & Transporta�on Supply & Use

Pipelines

©Iwatani

Produc�on Storage & Transporta�on Supply & Use

Hydrogen is effec�vely collected using buffer 
drums and pipelines that connect companies. The 
gas is then u�lized in four different supply chains 
(SCs) using dis�nct hydrogen-delivery systems.

The fuel is liquefied and 
transported by tanker truck to 
a hydrogen sta�on in Shunan 
and a refueling sta�on in 
Shimonoseki.

The fuel  is compressed and 
delivered to a roadside market 
in tanks.

Hydrogen fuel is delivered via 
pipelines from a caus�c soda 
plant to a nearby swimming 
club.

It supplies electricity and heat 
produced by a hydrogen fuel 
cell at the swimming club.

It supplies electricity and heat 
through a hydrogen fuel cell at 
a roadside market.

It is supplied to FCVs, FCFLs, 
hydrogen fuel cells and pure 
hydrogen boilers, which 
have been installed at 
markets and ports.

Produc�on Storage & Transporta�on Supply & Use

Hydrogen is produced from biogas 
converted from livestock manure.

Hydrogen fuel put into 
canisters for delivery.

Hydrogen fuel loaded into 
delivery trucks.

Hydrogen fuel 
is compressed 
for delivery.

Hydrogen fuel cells at a sturgeon farm and 
Obihiro Zoo, two facili�es that use the hydrogen 
fuel to generate electricity and heat.

The hydrogen  fuel is supplied to FCVs and FC forkli�s from 
the hydrogen refueling sta�on on the project opera�on site. 

Produc�on Storage & Transporta�on Supply & Use

Produc�on Storage & Transporta�on Supply & Use

Stable delivery of renewable hydrogen without dependence on the domes�c  power system *Project adopted 
  in fiscal 2023

■Project Name: Turning Hokkaido into a hydrogen island, a large-scale renewable hydrogen supply chain demonstra�on project that does not 
depend on the power system 
■Loca�on: Tomakomai City, Hokkaido   ■Primary Partner: SPARX Green Energy ＆ Technology Co., Ltd   ■Governmental Partner: Tomakomai City
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Produc�on Storage & Transporta�on Supply & Use

Waste-to-
energy

Solar 
Power

Water 
electrolyser

High-pressure hydrogen trailer Hydrogen boilers 
and stoves

Fuel cell

By using hydrogen in fuel cells, boilers, and 
stoves at city-owned facili�es and 
neighboring companies, we will reduce the 
amount of kerosene used, which is widely 
used in cold regions.

Op�mize costs by storing hydrogen with 
high-pressure hydrogen trailers and 
transpor�ng hydrogen to demand areas

Stable hydrogen is produced by combining 
surplus electricity at night in waste-to-energy 
power with solar power and directly supplying 
power to water electrolysers via private lines.



FC Forkli�
R&D support for a FC forkli� 
and the poten�al of reduced 
costs and improvement of 
energy efficiency and 
durability leading to 
commercializa�on in 2016.
These forkli�s are not just 
environmentally friendly, they 
also boast a convenient, quick 
refueling �me of approx. three 
minutes.

FC Bus
R&D support of a FC 
bus to improve 
power performance, 
reliability and 
durability leading to 
commercializa�on in 
2017.
Supports the 
implementa�on of FC 
buses, which boast 
both environmental 
friendliness and 
comfort.

Photo compliments of Toyota Industries Corp.

Photo compliments of Toyota Motor Corp.

Fuel Cell Bus

Fuel Cell Bus U�liza�on Example
When a typhoon struck Chiba Prefecture west of Tokyo in 
2019, fuel cell buses provided electricity as an emergency 
power source.

Multipurpose FCV
In 2021, Kumamoto Red Cross Hospital and Toyota began the world's 
first demonstra�on of the use of fuel cell medical vehicles.

Self-Sustaining & Decentralized Hydrogen Energy Supply Systems

APPLICATIONS FOR CREATING A HYDROGEN SOCIETY

Photo compliments of Toshiba Energy Systems & Solu�ons Corp.

Case 1 (2018 MOE subsidy program)
Hydrogen-Based Autonomous Energy Supply System “H2 One™“

Mizuho-Toshiba Leasing Co., Ltd., Asahi Group Holdings, Ltd.,
Asahi Brewery(Ibaraki Prefecture)

３

Photo compliments of Toyota Motor Corp.

Photo compliments of Toyota Motor Corp.

■Project Name: Project to Demonstrate a Low-Carbon Hydrogen Supply Chain Using Fuel Cells and an Exis�ng Logis�cs Network in Tomiya, Miyagi Prefecture 
■Loca�on: Tomiya City, Miyagi Prefecture　■Primary Partner: Hitachi, Ltd.　■Strategic Partners: Marubeni Corp., Miyagi Coop., and Tomiya City

The Safe Delivery of Renewable Hydrogen to Households Using Casse�es Containing Hydrogen-Absorbing Alloys
6 *Project completed 

  in fiscal 2021

*Project completed 
  in fiscal 2021

■Project Name: Project to Demonstrate the Produc�on of Hydrogen via Electrolysis Using Wind Power as well as the Supply and Use of Hydrogen 
Mixed with Natural Gas　■Loca�on: Noshiro City, Akita Prefecture　■Primary partner: NTT Data Ins�tute of Management Consul�ng, Inc.
■Strategic Partner: Dainichi Machine and Engineering Co., Ltd.　■Governmental Partner: Noshiro City

Making Use of an Exis�ng Infrastructure: Mixing Renewable Hydrogen with Natural Gas

■Project Name: Project to Demonstrate a Low-Pressure Hydrogen Delivery System to Promote Hydrogen Use in Buildings and City Infastructure 
■Loca�on: Muroran City, Hokkaido　■Primary Partner: Taisei Corp.　■Strategic Partners: Muroran City, Kyushu University, Muroran 
Ins�tute of Technology, Tomoe Shokai Co., Ltd., and Kita Koudensha Corp.

Renewable Hydrogen Delivery in Tanks Containing Hydrogen-Absorbing Alloys and Effec�ve Heat U�liza�on

■Project Name: Project to Demonstrate Green Hydrogen Produc�on and Supply Using Local Renewable Energy in Kita Kyushu City　
■Loca�ons: Kitakyushu City, Fukuoka City and Kurume City, Fukuoka Prefecture　■Primary Partner: Kitakyushu Power Co., Ltd.　
■Strategic Partners: IHI Corp.,  Fukuoka Oxygen Co., Ltd., ENEOS Corp.　■Governmental Partners: Fukuoka Prefecture and Kitakyushu City

The Use of Waste-to-Energy and Local Renewable energy for Green Hydrogen9

7
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*Project completed 
  in fiscal 2022

*Project completed 
  in fiscal 2021

End User

End User

End User

The MOE supports the construc�on of self-sustaining and decentralized hydrogen energy supply systems for 
greater flexibility. Such systems can supply electricity and heat in the event of a disaster.

The MOE supports the development and implementa�on of applica�ons in the transport and other sectors.

GREATER FLEXIBILITY WITH SELF-SUSTAINING AND DECENTRALIZED 
HYDROGEN ENERGY SUPPLY SYSTEMS

The MOE supports implemen�ng hydrogen energy supply systems that include storage ba�eries, water 
electrolysis devices and storage tanks that will enable regions to construct models of hydrogen-based 
renewable energy storage and usage in line with the characteris�cs of each region. 

２

End User

Self-Sustaining & Decentralized Hydrogen Energy Supply System

Storage 
Tank

Hydrogen 
Fuel Cell

Heat

ElectricityBa�eryRenewable Energy

Water 
Electrolysis

Fuel cell bus 
providing power for 
home appliances and 
mobile phones

©The Muroran Minpo 
    Co. Ltd.

This project 
produces hydrogen 
via electricity 
generated by wind 
power facili�es in 
Muroran, Hokkaido.

Hydrogen is 
delivered in 
vehicle-mounted 
tanks containing 
a hydrogen 
absorbing alloy 
and stored in 
sta�onary tanks 
also containing a 
hydrogen-
absorbing alloy.

A hydrogen fuel cell installed at a hot spring facility 
generates electricity and heat. Excess heat is used to 
extract hydrogen from the fuel cell alloy.

A hydrogen fuel cell installed at a welfare facility 
generates electricity and heat. Excess heat from the 
fuel cell is used to extract hydrogen from the alloy.

Produc�on Storage & Transporta�on Supply & Use

The hydrogen fuel is used to 
generate electricity using 
hydrogen fuel cells in 
demonstra�on households 
and museums.

An Energy Management System (EMS) efficiently adjusts 
surplus power from various renewable energy sources 
and produces hydrogen at a low cost. The hydrogen fuel is delivered via pipelines.

The compressed hydrogen fuel is transported in 
gas canisters.

The hydrogen fuel is supplied to FCVs from hydrogen 
refueling sta�on and to FCFLs with a portable hydrogen 
re-fueler.

Produc�on Storage & Transporta�on Supply & Use

Solar PowerWind Power

Water Electrolysis

Waste-to-Energy

EMS

（Energy Management System）

electricity

Hydrogen is produced using electricity generated 
at a wind power plant in Noshiro, Akita.

The gas mixture is used in 
home-use fuel cells installed at 
public facili�es.

The gas mixture is used in stoves, heaters, 
boilers and other commercial gas devices 
in model homes to test the gas' 
compa�bility.

Produc�on Storage & Transporta�on Supply & Use

A�er being mixed with a gas similar to natural gas, the 
hydrogen is temporarily stored in gas holders or tanks. 
The hydrogen-mixed gas is then supplied through gas 
pipelines to end users.

Hydrogen is produced by solar power in 
Tomiya.

The hydrogen 
is supplied via 
casse�es 
containing 
hydrogen-
absorbing 
alloys

For greater flexibility, a hydrogen  
mixed-combus�on engine 
generator supplies electricity to 
auxiliary facili�es necessary for 
hydrogen produc�on.

The hydrogen fuel is 
stored in casse�es 
containing 
hydrogen-absorbing 
alloys and transported 
to the sites using the 
exis�ng logis�cs of 
Miyagi Coop.

Produc�on Storage & Transporta�on Supply & Use

COLUMN


