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National Innovation Pathway 
Round up - Japan 

Introduction  

Mission Innovation members agreed to develop National Innovation Pathways (NIPs) to 
describe and build collective understanding on how each member plans to pioneer clean 
energy technologies to meet their climate and energy goals.    

Each member has their own approach to developing and identifying innovation needs and 
priorities, with some already having undertaken extensive strategy development. The 
Roundup provides a single location of summary information on countries’ innovation 
priorities utilizing existing sources of information so members and interested stakeholders 
can easily find key information of interest.  

All MI members were asked to provide answers to a survey (Annex A) providing as much 

information as possible, with some questions being optional. The survey asked questions 

relevant to each element of the National Innovation Pathway described in the Joint Launch 

Statement: 

1. Energy transition scenarios and priority national-level energy innovation needs / 

priorities until at least 2030; 

2. Strategies or national-level plans to address these energy innovation needs / 

priorities, including institutional design and working internationally   

3. Information on how Members will measure innovation outcomes and innovation 

ecosystem developments;   

4. Members’ preferred modes and methods of collaboration; and   

5. Any further supporting evidence that was used to identify the energy innovation needs 

/ priorities, such as analysis of domestic competitiveness, economic opportunities or 

national level climate and clean energy plans. 

 

Members will be asked to refresh this document annually if significant changes to national 

policy have taken place. 
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1. Clean Energy Innovation Strategy 

1.1 Summary 
 

Japan aims to reduce GHGs to net-zero, that is, to realize carbon neutrality by 2050. In addition, Japan aims to reduce its GHG 
emissions by 46 percent in FY 2030 from its FY2013 levels, setting an ambitious target which is aligned with the long-term goal of 
net-zero by 2050, while continuing strenuous efforts in its challenge to meet the lofty goal of cutting its emission by 50%. 
 
Toward two ambitious goals, namely, carbon neutrality by 2050 and GHG reduction by 46% in FY2030, future directions have been 
stipulated in the Green Growth Strategy, the Strategic Energy Plan, the Plan for Global Warming Countermeasures, and the Long-
Term Strategy under the Paris Agreement. 
 
Realizing carbon neutrality by 2050 will require an enormous effort. We need to significantly accelerate structural changes in the 
energy and industry sectors, and bold investment to make innovation. Changing from the conventional mindset, to take measures 
positively to tackle climate change heralds transformation in the industrial structure and social economy, and leads to the next 
strong growth. The Green Growth Strategy is a set of industrial policies to create a “virtuous cycle of the economy and the 
environment”. 
 
In the Green Growth Strategy, we set high goals for the 14 industrial fields (*) that are expected to grow. We will produce and direct 
all available policies, including budget, taxation, finance, regulatory reforms/standardization, and international cooperation, 
towards that goal. For example, we have established an unprecedented 2 trillion yen fund (Green Innovation Fund) to provide 
continuous support for companies that take on the challenge of ambitious innovation for the next 10 years. This will support the 
forward-looking challenges of companies, such as making bold investments to make innovation, and realize transformation in the 
industrial structure and social economy. 
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(*)1. Offshore wind/solar/geothermal power;  2. Hydrogen/Fuel Ammonia;  3. Next-generation heat energy;  4. Nuclear;  5. 
Automobile/battery;  6. Semiconductor/information and communication;  7. Shipping;  8. Logistics, people flow, and civil 
engineering infrastructure;   9.Food, Agriculture, forestry and fisheries;  10. Aircraft;  11. Carbon recycling/material;  12. Housing and 
Building/ next-generation power management;  13. Resource circulation-related;  14. Life style-related 
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1.2 Methodology 
 

To formulate policies and measures on energy and climate change, leaders from various sectors, including academia, industry 
and financial sector, contribute to scientific-knowledge based discussion for the Government. Based on such discussion, the 
policies and measures are approved by the Government of Japan, through the consensus-building process among related 
ministries. Such policy making process includes modeling and simulations (e.g. RITE Global model, described below), analysis of 
industry activities and review of innovations. 
 
RITE Global model for Energy and Climate Change Assessment: DNE21+ 
 
RITE built a model that can assess cost-efficient global warming countermeasures for the period of up to 2030 while dividing world 
into 77 regions, in order to analyze and assess global warming framework beyond second commitment period while reflecting 
regional difference well in itself. 
 
DNE21+ is a dynamic linear programming model that optimizes multiple time-points concurrently. It also features a capability of 
explicit assessment of global warming countermeasures by bottom-up modeling of energy supply (electricity generation, etc.) and 
CCS technologies. For an assessment of bottom-up reduction target, it has a capability of explicit assessment of energy-
saving/global warming countermeasure technologies in energy-intensive sectors such as iron-and-steel or cement by bottom-up 
modeling of individual technologies, while top-down approach is adopted to assess energy demand side technologies. 
 
Based on detailed technology data of every sector around the world, this model serves as a leading-edge analysis tool and 
enables detailed assessment of global and sectoral approach. 
 
Main parts of this model was based on work undertaken for the “Assessment of Mitigation Framework after 2013” (Beyond 2010). 
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In June 2008, IEA published Energy Technology Perspectives (ETP) 2008. By comparing scenarios analyzed with DNE21+ and IEA 
ETP2008, we have clarified features of DNE21+ more explicitly and examined common terms regarding projection of energy and 
global warming countermeasures. 
 
https://www.rite.or.jp/system/en/global-warming-ouyou/modeltodata/overviewdne21/outline-dne21plusmodel/ 
 

 
Table 1: RELEVANT DOCUMENTS AND POLICIES 

 Document or policy 
name 

Description of the document or 
policy 

Specific outcomes, goals or targets 
identified in the document or policy   

Year Web Link(s) 

Environment 
Innovation Strategy 

Based on the Long-term Strategy 
under the Paris Agreement 
(Cabinet Decision in June 2019; 
hereinafter referred to as the 
“Longterm Strategy”) and the 
Integrated Innovation Strategy 
2019, this Environment Innovation 
Strategy is formulated in order to 
create innovations in the fields of 
energy and environment, where 
Japan has a strength, to realize a 
feasible level of cost for adoption 
of such technologies in the 
society and to apply them 
globally. This strategy will 
contribute to significant reduction 
in Japan’s GHG (Greenhouse 
Gas) emissions and to the 
reduction in GHG emissions 
worldwide as much as possible. 

This Environment Innovation Strategy 
aims to establish innovative 
technologies that enable global carbon 
neutrality and, further, reduction of the 
accumulated stock of CO2 in the 
earth’s atmosphere (“Beyond Zero”) 
by 2050. 

January 21, 2020 https://www8.cao.go.jp/c
stp/tougosenryaku/kank
yo_en.pdf 
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RITE Global model for 
Energy and Climate 
Change Assessment: 
DNE21+ 

RITE built a model that can assess 
cost-efficient global warming 
countermeasures for the period 
of up to 2030 while dividing world 
into 77 regions, in order to analyze 
and assess global warming 
framework beyond second 
commitment period while 
reflecting regional difference well 
in itself. 

DNE21+ is a dynamic linear 
programming model that optimizes 
multiple time-points concurrently. It 
also features a capability of explicit 
assessment of global warming 
countermeasures by bottom-up 
modeling of energy supply (electricity 
generation, etc.) and CCS technologies. 
For an assessment of bottom-up 
reduction target, it has a capability of 
explicit assessment of energy-
saving/global warming 
countermeasure technologies in 
energy-intensive sectors such as iron-
and-steel or cement by bottom-up 
modeling of individual technologies, 
while top-down approach is adopted to 
assess energy demand side 
technologies. 

August, 2008 https://www.rite.or.jp/syst
em/en/global-warming-
ouyou/modeltodata/over
viewdne21/outline-
dne21plusmodel/ 

Green Growth 
Strategy 

Gone are the days when 
countermeasures to global 
warming are considered as a 
cost or constraint to the 
economic growth, the world has 
entered a new era to grasp them 
as a great opportunity for further 
prosperity.  Changing from the 
conventional mindset, to take 
measures positively to tackle 
climate change heralds 
transformation in the industrial 
structure and social economy, 
and leads to the next strong 
growth. The Green Growth 
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Strategy is a set of industrial 
policies to create a “virtuous 
cycle of the economy and the 
environment”.  
 
the Japanese government will set 
high goals and muster all 
possible and necessary policies 
for the thus-determined 
industries (14 industrial fields) 
that are expected to grow.  The 
role of the government is to 
provide full support to private 
companies in conducting their 
forward-looking challenges, such 
as a bold investment to make 
innovation. 

Strategic Energy Plan In the new Strategic Energy Plan, 
the key theme is to show the path 
of the energy policy to realize 
carbon neutrality by 2050, and 
reduce greenhouse gas 
emissions by 46% in FY 2030 from 
its FY 2013 levels, while continuing 
strenuous efforts in its challenge 
to meet the lofty goal of cutting 
its emission by 50%.  
At the same time, another 
important theme is to overcome 
the challenges Japan’s energy 
supply-demand structure faces. 
On the major premise of safety, 
efforts will be made for energy 
security and economic efficiency 
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of energy while promoting 
climate change 
countermeasures (S+3E). 
Strategic Energy Plan mainly 
consists of parts of (1) Progress in 
the past decade after the 
accident at TEPCO’s Fukushima 
Daiichi Nuclear Power Station, (2) 
Challenges and responses for 
achieving carbon neutrality by 
2050, and (3) Policy responses 
towards 2030 looking ahead to 
2050. 

Plan for Global 
Warming 
Countermeasures 
 

The Plan for Global Warming 
Countermeasures is the 
Government's comprehensive 
plan based on the Act on 
Promotion of Global Warming 
Countermeasures. 
This plan, revised in October 2021, 
stipulates the Japan’s new 
reduction target, which is that 
Japan aims to reduce 
greenhouse gas emissions by 46 
percent by fiscal 2030 from fiscal 
2013 levels as an ambitious target 
aligned with its long-term goal of 
achieving net-zero by 2050 and 
will continue strenuous efforts in 
its challenge to meet the lofty 
goal of cutting its emission by 50 
percent. It also includes a set of 
measures and policies for 

Japan aims to reduce greenhouse gas 
emissions by 46 percent by fiscal 2030 
from fiscal 2013 levels as an ambitious 
target aligned with its long-term goal of 
achieving net-zero by 2050 and will 
continue strenuous efforts in its 
challenge to meet the lofty goal of 
cutting its emission by 50 percent. 

October 22, 2021 (Cabinet 
decision) 

https://www.env.go.jp/en
/headline/2551.html 
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achieving it, describing a 
pathway toward the target. 
 

Long-Term Strategy 
under the Paris 
Agreement 
 

The Long-Term Strategy under 
the Paris Agreement is 
formulated in accordance with 
the provision of the Paris 
Agreement. 
This strategy shows the basic 
concept, visions, and measures 
for net zero GHG emissions by 
2050. 
The basic concept is that global 
warming countermeasures do 
not weigh on economic growth, 
rather, these measures are the 
keys to transforming the 
industrial structure and 
producing robust growth by 
dramatically changing our 
economy and society, promoting 
investments, and enhancing 
productivity. 

The Long-Term Strategy under the Paris 
Agreement shows the basic concept, 
visions, and measures for net zero GHG 
emissions by 2050. 
 

October 22, 2021 (Cabinet 
decision) 

https://www.env.go.jp/en
/headline/2551.html 
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2. Clean Energy Innovation Priorities 

2.1 Overview of Clean Energy Innovation Priorities 
 
Table 2: CLEAN ENERGY INNOVATION PRIORITIES 

Innovation 
priority  

Focus of innovation activity 
(tick all that apply) 

Targets/Goals (if applicable)   Technologies or 
topics of interest 

Total RD&D  funding 
allocated, (include 
budget years where 
applicable) 

Planned 
demonstration 
Investments 
(include budget 
years and 
indicate if 
domestic or 
international 
spending where 
possible) 

Links to relevant 
reports or plans  

Offshore wind 
/solar/geotherma
l power  

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 2040, 30-45 GW projects 
[Offshore wind]. 
• In 2030, power generation 
cost of 14 yen/kWh by next 
generation solar cells [Solar] 

• Cost Reduction for 
Offshore Wind Power 
Generation 
• Next-Generation 
Solar Cell 
Development 

• Cost Reduction for 
Offshore Wind Power 
Generation：119.5 billion 
yen（Green Innovation 
Fund） 
• Next-Generation Solar 
Cell Development：49.8 
billion yen（Green 
Innovation Fund 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/01_offshore.pdf 
 

Hydrogen/fuel 
ammonia 

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 2030, about 3 million tons 
introduced in Japan [Fuel 
Ammonia] 
• In 2030, target cost: Upper 10 yen 
range (per Nm3-H2) [Fuel 
Ammonia] 

• Large-scale 
Hydrogen Supply 
Chain Establishment 
Project 
• Hydrogen 
Production through 

• Large-scale Hydrogen 
Supply Chain 
Establishment Project：
300 billion yen（Green 
Innovation Fund） 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
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• In 2050, about 20 million 
tons introduced [Hydrogen]. 
• In 2050, about 30 million tons 
introduced in Japan [Fuel 
Ammonia]. 
• In 2050, about 100 million tons 
introduced in the world [Fuel 
Ammonia] 
• In 2050, about 1.7 trillion yen 
market in the world [Fuel 
Ammonia]. 
 

Water Electrolysis 
Using Power from 
Renewables 
• Fuel Ammonia 
Supply Chain 
Establishment Project 

• Hydrogen Production 
through Water 
Electrolysis Using Power 
from Renewables：70 
billion yen（Green 
Innovation Fund） 
• Fuel Ammonia Supply 
Chain Establishment 
Project：68.8 billion yen
（Green Innovation 
Fund） 
 

df/02_hydrogen.p
df 
https://www.nedo.
go.jp/content/100
940967.pdf 
https://www.nedo.
go.jp/content/100
940968.pdf 

Next-generation 
heat energy 

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 2050, injecting synthetic 
Methane (e-methane) by 90% 
into existing gas pipeline 
infrastructure. 

• Technology 
Development of 
Producing Recycled 
Carbon Fuel. 

• Technology 
Development of 
Producing Recycled 
Carbon Fuel.：24.22 
billion yen（Green 
Innovation Fund） 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/03_next_gen_
heat.pdf 

Automobile/batte
ries 

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 2035, electrified vehicles 
accounting for 100% of new 
passenger car sales. 

• Next-Generation 
Storage Battery and 
Motor Development 
• Development of In-
Vehicle Computing 
and Simulation 
Technologies for 
Energy Efficiency of 
Electrified Vehicles 
and Other Vehicles 

• Next-Generation 
Storage Battery and 
Motor Development：151 
billion yen（Green 
Innovation Fund） 
• Development of In-
Vehicle Computing and 
Simulation Technologies 
for Energy Efficiency of 
Electrified Vehicles and 
Other Vehicles：42 billion 
yen（Green Innovation 
Fund） 
 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/05_automobile
.pdf 
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Semiconductor/ 
information and 
communication  

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 
2040,semiconductor/information 
and communication 
industries achieving carbon 
neutrality. 
 
 

• Next-generation 
Digital Infrastructure 
Construction 

• Next-generation Digital 
Infrastructure 
Construction：141 billion 
yen（Green Innovation 
Fund） 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/06_semi_cond
uctor.pdf 

Shipping  Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• Before the conventional 
target year of 2028, realizing 
the commercial operation of 
zero-emission ships. 

• Next-generation 
Ship Development 

• Next-generation Ship 
Development：35 billion 
yen（Green Innovation 
Fund） 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/07_shipping.pd
f 

Logistics, 
people flow, and 
civil engineering 
infrastructure 

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 2050, carbon-neutral ports 
realizing decarbonization of 
ports and construction work. 

• Smart Mobility 
Society Construction 

• Smart Mobility Society 
Construction：113 billion 
yen（Green Innovation 
Fund） 

 https://www8.cao.
go.jp/cstp/tougos
enryaku/kankyo_
gayiyo_en.pdf 

Aircraft  Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• Starting from 2030, installing 
core technologies such as 
batteries in stages. 

• Next-generation 
Aircraft Development 

• Next-generation 
Aircraft Development：
21.08 billion yen（Green 
Innovation Fund） 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/10_aircraft.pdf 

Carbon 
recycling/materia
l 

 Early-stage research 
 Applied research 
 product development  
 Demonstration 
 Commercialisation  
Other:         

• In 2050, artificial 
photosynthesis plastics on par 
with existing products [CR]. 
• Realizing zero carbon steel 
[Material]. 

• Hydrogen Utilization 
in Iron and 
Steelmaking 
Processes 
• Development of 
Technology for 
Producing Raw 

• Hydrogen Utilization in 
Iron and Steelmaking 
Processes：193.5 billion 
yen（Green Innovation 
Fund） 
• Development of 
Technology for Producing 

 https://www.meti.
go.jp/english/poli
cy/energy_enviro
nment/global_wa
rming/ggs2050/p
df/11_carbon_rec
ycle.pdf 
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Materials for Plastics 
Using CO2 and Other 
Sources  
• Technology 
Development of 
Producing Recycled 
Carbon Fuel. 
• Development of 
Technology for 
Producing Concrete 
and Cement Using 
CO2   
• Development of 
Technology for CO2 
Separation, Capture, 
etc. 

Raw Materials for Plastics 
Using CO2 and Other 
Sources：126.2 billion yen
（Green Innovation 
Fund） 
• Technology 
Development of 
Producing Recycled 
Carbon Fuel：24.22 billion 
yen（Green Innovation 
Fund） 
• Development of 
Technology for Producing 
Concrete and Cement 
Using CO2：56.78 billion 
yen（Green Innovation 
Fund） 
• Development of 
Technology for CO2 
Separation, Capture, 
etc.：38.23 billion yen
（Green Innovation 
Fund） 
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Annex A – National Innovation Pathway Roundup Survey Questions 

 

1.1 Summary: Please provide a summary of your national clean energy innovation strategy i.e. the overall policies, framework and/or 

goals that help to define the innovation priorities you will describe in Section 2. We recommend including information about your 

national climate or energy targets (such as NDCs or renewable energy targets) as well as national innovation strategies and policies. 

You can share links to relevant documents in Table 1. 

 

1.2 Methodology:  Please describe the methodology to develop your national clean energy innovation strategy such as analysis, 

modelling or stakeholder engagement and include any links to relevant documents in Table 1. This will be used to help share learning 

between members.   

 

2.1 Overview of Clean Energy Innovation Priorities: Please provide a list of your national clean energy innovation priorities (i.e. specific 

technologies, sectors or needs). Please complete Table 2 to provide information about where you are focusing in the innovation cycle 

for each priority; any targets or goals; RD&D interests; current allocated budgets (including specific demonstration funding) and links 

to relevant strategies or reports. In the text box following please provide a brief description of how you plan to respond to each 

innovation priority in the coming years, such as through future plans over the next 3-10 years to mobilise further investments for 

innovation, launch new major programmes and timelines for major demonstration projects. 

 

2.2 Tracking Progress: Please describe how you plan to measure progress towards addressing your identified energy innovation 

priorities. Please describe any governance processes to manage and review energy innovation efforts and, where able, please list 
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tracking indicators that are commonly used (e.g. such as patents, publications, rates of company formation, follow-on capital and 

private co-investment, technology performance upgrades). 

 

3. Private Sector Engagement: Please can you describe your strategic approach and priorities to engagement with the private sector 

to address the clean energy innovation priorities identified in section 2. This could include for instance prioritising co-funding of RD&D 

initiatives; incubator/accelerator programs that are funded (in part or fully) by the private sector; tax credits and other fiscal 

incentives; initiatives that the private sector can engage with, grants, de-risking instruments such as loan guarantees etc. 

 

4. International Collaborations: Please describe your strategic approach to international collaboration to tackle your clean energy 

innovation priorities (e.g. do you have an international strategy, or particular types of collaboration you are prioritising). 

 

5. National Energy innovation Ecosystem: Please provide an overview of your national institutions, funders and organisations and 

describe how they contribute to tackling the innovation priorities identified in Section 2. Please either provide this information in the 

box or complete Table 3. 

 

6. Further Supporting Information: Please add below any further information about your national energy innovation needs or 

approaches to tackling these that has not been covered above. 

 

 



Mission Innovation – Catalysing Clean Energy Solutions For All 

 
 

 
 
 

 

 

 


