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Background: Japan’s Energy Situation

Need to increase renewables to address energy security & climate change, 
but…
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Policy Update

• In October 2020, the Japanese government declared its ambition to reduce
greenhouse gas emissions to net zero by 2050

• To achieve the target, METI formulated a “Green Growth Strategy Through
Achieving Carbon Neutrality in 2050” as industrial policy to lead the
challenging goal of carbon neutrality to a "Positive cycle of economic
growth and environmental protection“

• Upholding high goals for each of the 14 priority fields including hydrogen,
the strategy makes explicit current challenges and future actions by the
field

• To support R&D activity, METI established the “Green Innovation Fund.”
(approx. US$ 19 billion for 10 yeas)
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Towards 2050 Carbon Neutrality

Carbon removal
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2019: 1,029Mt-CO2 2030: ▲46%(GHG  total)

2050
Carbon Neutral (-100%)
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➢ Promotion of energy 
conservation by 
combining regulatory and 
supportive measures

➢ Strengthening of efforts 
toward the realization of 
a hydrogen-based society

➢ Efforts utilize renewables 
as main power source 

➢ Restructuring of nuclear 
policy

➢ Reduction of thermal 
power plant ratio on the 
premise of stable supply

➢ Utilization of hydrogen / 
ammonia power 
generation

➢ Electrification with 
decarbonized electricity

➢ Pursuit of new options such 
as hydrogen, ammonia, 
CCUS / carbon recycling

➢ Afforestation, DACCS, 
BECCS, and other carbon 
removal technologies

➢ Maximum introduction of 
renewable energy

➢ Utilization of nuclear power
➢ Pursuit of new options such 

as hydrogen, ammonia, 
CCUS / carbon recycling

Source: Green Growth Strategy (METI)
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Direction: How to promote Hydrogen

Goals Cost ($/kg): $3/kg by 2030 &  less than $2/kg by 2050

Short Term (- 2025)
Approx. 2 million tons

Mid Term (- 2030)
Max. 3 million tons

Long Term (- 2050)
20 million tons

Existing source
(ex. By products)

Maximize utilization as major 
source

Decarbonization of hydrogen production (with CCUS)

Import Accumulation of knowledge and 
cost reduction through 
demonstration project

Development of large-scale 
international hydrogen supply chain

Further scale up through 
diversification of hydrogen source

New domestic 
source

Accumulation of knowledge and 
cost reduction through 
demonstration project

Start up hydrogen production by 
electrolysis using excess energy 
from renewables

Scale up hydrogen production by 
electrolysis, and realizing innovative 
hydrogen production technology
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Transportation Expansion to FC trucks in addition 
to FCVs and FC buses

Launch of ships (FC ships, etc.) to 
the market

Use of hydrogen and synthetic fuel 
for aviation

Power generation Using of stationary fuel cell and 
small gas turbine for distributed 
energy

Commercialization of large-scale 
hydrogen power generation turbine

Further scale up and function as 
balancing power

Industry
(raw material)

Conducting technology demonstration project (refinery, steel process, 
chemical process, etc.)

Realizing hydrogen steel process, 
green chemical, etc.

Thermal 
(Industry, business, 
household)

Substitute fossil fuels through installation of fuel cell and 
decarbonization of supply infrastructure using electrolysis and existing 
gas pipes

Expanding supply through 
infrastructure development and 
hydrogen cost reduction
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Source: METI
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Current status

Items Japan‘s Target 
(Year)

Current status (as of June
2021)

Residencial Fuel Cell
Number of units 5.3 million (2030) 392,926 (as of March 2021)

Mobility
Number of Passenger 
Vehicles 800k (2030) 5,268

Number of Fuel Cell Buses 1.2k (2030) 104
Hydrogen Refueling Station

Number of  Stations 900 (2030) 162 (public stations)
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6,670 , 

29%

3,200 , 
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12,055 , 
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1,500 , 
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Fuel Cell

Hydrogen Refueling

Station

Hydrogen Energy

System

Other Innovative

Research

Total Budget: JPY 23,425 million (≒ US$ 210 million)

NEDO’s Budget for Hydrogen R&D in 2021
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First Step: Promoting fuel cell application

Fuel Cells:
(1) PEFC: for mobility
✓ Advanced technology for next 

generation vehicle
✓ Improving productivity
✓ New application (Ship, Heavy / 

Middle duty vehicle, etc.)

Current Direction of NEDO’s Program

2030 2040

Power Density 6kW/L 9kW/L

Max Voltage > 0.6V 0.85V

Max Temperature < 100℃ 120℃

Cruse range / 5kg H2 800 km > 1,000 km

System Cost < US$40 / kW US$20 / kW

(2) SOFC: for stationary use
Efficiency > 65% (mono-generation) , Durability > 130,000 hrs.

Hydrogen Refueling Station:
✓ Reducing CAPEX / OPEX: make it half by 2025 
✓ Preparing for Heavy Duty Vehicles
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Current Direction of NEDO’s Program

Hydrogen Supply Chain / Large Scale Hydrogen Application:
✓ Large scale hydrogen supply chain with liquefied hydrogen and organic chemical

hydride as hydrogen carrier
➢ Improve efficiency of hydrogen liquefaction, less boil-off rate storage, scale-up

hydrogen equipment, etc.
✓ Hydrogen gas turbine and other application

➢ Developing combustor: low NOx emission, preventing back fire

Power to Gas / Integrated Energy System
✓ Alkaline and PEM water electrolysis

➢ Scale-up, improve efficiency, durability under current fluctuation, etc.
✓ Next generation water electrolysis technology: SOEC, Anion Exchange Membrane
✓ System Technology: Energy management, System optimization, etc.
✓ Developing regional hydrogen utilization model

8

Second Step: Develop H2 demand & Integrate w/ energy system
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Current Topic: Liquefied Hydrogen

KHI/HySTRA

Loading System

LH2 Storage（2,500m３）

BOG holder

BOG compressor
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W/10MW Alkaline electrolysis W/1.5MW PEM electrolysis

Current topic: MW scale Power-to-Gas
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Hydrogen scaling up Project under Green Innovation Fund

Social implementation model: Large-scale utilization in coastal zone

Offshore Wind
And Electrolysis

International Hydrogen 
Supply Chain

Hydrogen Tanker
(LH2 / MCH)

Inner Industrial Complex
(pipeline distribution)

Electrolysis
(excess electricity)

Thermal Power Plant
(Hydrogen)

Steel PlantRefinery, 
Chemical Plant

Hydrogen Demand
Hydrogen Trailer
Pipeline

JPY 300 billion
For 10 years R&DD 

activity
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Hydrogen scaling up Project under Green Innovation Fund

Social implementation model: Onsite hydrogen production and utilization / local supply chain

Grid Power
(excess electricity)

Hydrogen Production
Plant

Demand site
(Factory, Industry) 

Onsite PV
Consumption

(Thermal energy, raw material) 

Demand

JPY 70 billion
For 10 years R&DD 

activity
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➢Hydrogen is key technology for carbon neutral
- Japan has been strongly promoting hydrogen 

➢Just started market penetration
- technology ready around the world
- need to enhance application, improve technology

➢Our goal: Developing low-carbon energy system
- scaling-up / integration with other energy system

Conclusion
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Thank you!


