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Overview of NEDO

Organization National Research and Development Agency 

Mission 1. Addressing energy and global environmental problems

2. Enhancing industrial technology

Established 1980

Budget 182.8 billion yen (FY2024)    + additional ¬fundsº

Employees 1,525 (as of April 1, 2024)

Â New Energy and Industrial Technology Development Organization ( NEDO)
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NEDO s Technology Development Fields

Energy and Environmental Fields Industrial Field

Robot technology

Materials and nanotechnology

Electronics, information
and telecommunication 

Environment and
resource conservation

New energy

Energy conservation

Rechargeable batteries 
and energy systems

Clean coal
technologies

Global
warming
mitigation

Support for
International
expansion

New
Manufacturing
technology

Crossover and
peripheral fields

NEDO Covers a wide range of technology fields, necessary for the future.
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Â The number of countries/regions announcing carbon -neutral targets with time limits has 
increased rapidly, reaching approximately 90% of the world's total GDP (158 countries) .

Â The large -scale investment competition for GX , which achieves both emission reduction and 
economic growth, is accelerating .
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Global movement towards Green Transformation (GX)

Å Countries/regions that have 
declared carbon neutrality with 
time limits: 121 (26% of GDP)

Å Countries/regions that have 
declared carbon neutrality with 
time limits: 158 (90% of GDP)

Countries/regions that have committed to 
carbon neutrality with time limits

Countries/regions that have declared carbon 
neutral targets as of May 2023

Ẍby 2050

Ẍby 2060  

Ẍby 2070

Source; METI

At the end of COP25
(2019)

May 2023

Country Period Scale

EU
14 January 2020

Plan announcement

10 years
ħ1 trillion

(Both public and 
private) 

Germany
3 June 2020

Plan announcement

2 years ħ50 billion

France
3 September 2020
Plan announcement

2 years ħ30 billion

UK
19 October 2021

Strategy  
announcement

8 years ṽ26 billion

US
16 August 202 2

Enactment of law

10 years $369 billion

Source;  Published by each governments

Examples of GX investment support



Japan s Green Growth Strategy Action Plans

6

Â In October 2020 , the Government of Japan declared that it aims to achieve
carbon neutrality by 2050 .

ÂThe Ministry of Economy, Trade and Industry in collaboration with other
ministries and agencies, formulated the ¬GreenGrowth Strategy
through Achieving Carbon Neutrality in 2050 º.

ÂThis strategy specifies 14 promising fields that are expected to grow and
provides action plans for them from the viewpoints of both industrial and
energy policies .

Source; METI



Japan s approach to achieving carbon neutrality by 2050

7Source; Japan s 6th Basic Energy Plan

Â GOJ formulated the Sixth Strategic Energy Plan in October 2021, which consists of a long -
term outlook towards achieving carbon neutrality by 2050 and policy measures for 2030 . 

Â The plan also shows that towards carbon neutrality by 2050, every effort will be expanded and 
deepened to advance decarbonization and to develop and disseminate decarbonization 
technologies that are not currently implemented in society.



Creation of the Green Innovation Fund
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Outline1

To achieve carbon neutrality by 2050, Ministry of Economy, Trade and Industry 
(METI) created a 2 trillion -JPY Green Innovation Fund to NEDO and provide 
continuous support for R&D, demonstration, and social  implementation projects 
for 10 years to companies which  commit to ambitious goals.

Support target

METI/NEDO s support will focus on priority fields for which implementation plans 
have been formulated within the Green Growth Strategy , where policy effects are 
significant, and long - term continuous support is required to realize social 
implementation.

Strategy for maximizing outcomes

To ensure that research and development results are steadily implemented publicly, 
METI/NEDO seeks the commitment of the managers of companies and other 
organizations to persevere in challenging these goals as long - term business 
issues.



Green Innovation Fund provide continuous support for a series of efforts from 
ambitious R&D to social implementation over the next 10 years. 
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Budget Scale
.

The budget per project is at least the 
average scale of conventional R&D projects 

(Approximately more than 20 billion JPY.)

Period

From project selection to 2030 at the 
longest.

ṕProgram will provide continuous support 
ranging from R&D to demonstration and 

public implementation. Ṗ

Implementing Organizations

The primary implementers should be 
companies or other profit -making businesses 
capable of carrying out the entire process of 

public implementation.

Project Field

Selected from 14 priority areas designated 
by Green Growth Strategy Action Plans.

(The project must include innovative and 
fundamental R&D elements. Projects that 

are close to commercialization are 
implemented as subsidized projects.)

Scheme of the Green Innovation Fund
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Â Based on the GX policies, GOJ anticipated that 150 trillion JPY in investment will be required 
via public and private partnerships over the next decade for decarbonization to lead to 
economic development and growth and upgrading social systems and infrastructure to achieve GX.

Â As a framework for policy responses to draw such investment, GOJ outlined following five pillars: 
(1) budgetary measures, (2) regulations and systems, (3) financial packages, (4) GX League, and 
(5) global strategies. GOJ decided that about 20 trillion JPY of government funds would first 
be raised in the form of Climate Transition Bonds (repaid through future carbon tax 
revenues) to quickly directing such funds to support investment. 

Need for Huge investments to achieve carbon -neutral society

Source; GOJ Public Relations
See more, please check here.
https://www.meti.go.jp/policy/energy_environment/global_warming/transition/climate_transition_bond_framework_eng.pdf

https://www.meti.go.jp/policy/energy_environment/global_warming/transition/climate_transition_bond_framework_eng.pdf


Japan s Policies for Carbon Neutrality in 2050

2021

2020

Â (October) The government of Japan  (GOJ) announced its policy of Carbon Neutrality in 2050.

Â (December) The Ministry of Economy, Trade and Industry (METI), in collaboration with related ministries 
and agencies, formulated the ¬Green Growth Strategy through Achieving Carbon Neutrality in 2050º .

Â (March) NEDO started the Green Innovation (GI) Fund Program with 2 trillion JPY in funding.

2023 

Â (February) ¬Basic Policy for the Realization of GXº was approved by the Cabinet. 

2022

Â (May) GOJ announced its strategy including a plan to attract 150 trillion yen from both public and private 
sectors for the next 10 years, and 20 trillion yen of them is expected to be implemented as an investment 
promotion measure through GX Economy Transition Bonds.

Â (May) The GX Promotion Act and the GX Decarbonization Electricity Act were enacted in 2023, and a 
system to promote the initiatives toward Growth -oriented Carbon Pricing Concepts was established.

Â (March) 300 billion JPY has been added to GI Fund to the second supplementary budget for FY2022.

Â (July) "GX Promotion Strategy" was approved by the Cabinet. 

Â (July) 456.4 billion JPY has been added to GI Fund to the initial budget for FY2023.
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2024 

Â (February) 1st Japan Climate Transition Bond (1.6 trillion JPY worth) was issued by GOJ. 

Â (May) 2nd Japan Climate Transition Bond (0.35 trillion JPY worth) was issued by GOJ.
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Projects list (as of October 2024 ṕ1/2))

13

Field of Green Power Promotion, etc.

Cost Reductions for 
Offshore Wind Power 
Generation

123.5 
billion JPY

Development of Next -
Generation Solar Cells

64.8
billion JPY

Development of CO2 
Reduction Technology for 
Waste Treatment

44.5
billion JPY

Field of Energy Structure Transformation

38.2
billion  JPY

56.8
billion JPY

115.3
billion  JPY

143.5
billion  JPY

315
billion  JPY

69.6
billion  JPY

449.9
billion  JPY

70.8
billion  JPY

Large -scale Hydrogen 
Supply Chain 
Establishment

Hydrogen Production 
through Water Electrolysis 
Using Power from 
Renewables

Hydrogen Utilization in 
Iron and Steelmaking 
Processes

Fuel Ammonia Supply 
Chain Establishment

Development of 
Technology for CO2 
Separation, Capture, etc.

Development of 
Technology for Producing 
Concrete and Cement 
Using CO2

Development of 
Technology for Producing 
Fuel Using CO2, etc.

Development of 
Technology for Producing 
Plastic Raw Materials Using 
CO2 and Other Sources



Projects list (as of October 2024 ṕ2/2))
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176.7
billion  JPY

15.9
billion  JPY

35
billion  JPY

51.7
billion  JPY

151
billion  JPY

190.1
billion  JPY

113
billion  JPY

42
billion  JPY

Next -Generation 
Storage Battery and 
Motor Development

Development of 
In - vehicle Computing and 
Simulation Technology for 
Energy Saving in Electric 
Vehicles

Smart Mobility Society 
Construction

Next -generation 
Digital Infrastructure 
Construction

Promotion of Carbon 
Recycling Using CO2 
from Biomanufacturing 
Technology as a Direct 
Raw Material

Development of 
Negative Emissions 
Technologies in Agriculture, 
Forestry, and Fisheries 
Industries

Next -generation Ship 
Development

Next -generation 
Aircraft Development

Field of Industry Structure Transformation

Decarbonization of 
thermal processes in 
manufacturing

32.5
billion  JPY
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Today s Projects Topics  

¸Large -scale Hydrogen Supply Chain Establishment

¸Hydrogen Production through Water Electrolysis

Japan¢s future decarbonized society will require large amounts of cheap 
green hydrogen.  To achieve this, two of the 20 Green Innovation Fund 
projects are conducting hydrogen -related R&D and demonstrations.



Global hydrogen demand

Global hydrogen demand continued to grow in 2023 to reach a new high of more than 
97Mt, 2.5% increase compared with 2022. In the Net Zero Emissions by 2050 Scenario 
(NZE Scenario), hydrogen demand reaches close to 150Mtpa by 2030, 45% of which is 
low -emissions hydrogen. Almost 40% of global demand comes from new applications. 
The regional distribution of demand remained largely unchanged from 2022: China was 
again the largest hydrogen user.

16

SourceḲIEA Global Hydrogen Review 2024



Hydrogen is key for sustainable development;
- Can be produced from various resources
- No greenhouse gas emissions in use and can be utilized in various sector
- Can be stored, transported and exported

17

Why Hydrogen  ?

Energy system in the future

Source: IEA Technology Roadmap Hydrogen and Fuel Cells
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Role of Hydrogen / Electrolysis

Hydrogen Council  ¬HOW HYDROGEN EMPOWERS THE ENERGY TRANSITIONº



Outlook for green hydrogen supply and the expected 
progress of hydrogen use on the demand side

Goals Cost ($/kg)*: $2.4/kg by 2030 &  less than $1.6/kg by 2050  *USD/JPY=140

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

S
u

p
p

ly
S

u
p

p
ly

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

D
e

m
a

n
d

D
e

m
a

n
d

Source: METI
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Ţoward the realization of a hydrogen society, the project will promote the 
construction of a large -scale hydrogen supply chain as well as demand creation .
J̧apan is the first country in the world to build a liquefied hydrogen carrier . 
Japan is also a leader in hydrogen power generation technology .
¸Using multiple hydrogen carriers (liquefied hydrogen, methylcyclohexane (MCH)), the 

project aims to reducing supply costs to 30 JPY/N in 2030 and 20 JPY/N or 
lesser in 2050 (equivalent to fossil fuels) through the by development and 
demonstration of large -scale transportation equipment and hydrogen combustion 
stability in actual hydrogen power generation equipment.
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Project Example. Large -scale Hydrogen Supply Chain Establishment

Large -scale hydrogen supply chain using a hydrogen carrier (image)

Hydrogen 
production 
overseas

Liquefaction plant
Liquefied hydrogen 

carrier Receiving terminal

Hydrogen power generation 
(mixed combustion/single 

combustion)

Hydrogenation plant 
(Toluene to MCH)

Chemical tanker
Dehydrogenation plant 

(MCH to Toluene)

HySTRA, AHEAD,  etc.
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Progress of the Project (Demonstration by liquefied hydrogen carrier)

¸ To create an efficient hydrogen energy supply chain comprised of cheap CO 2 free 
hydrogen produced overseas, transportation, storage and utilization of hydrogen, and 
establishing the technologies to commercialize the supply chain around 2030.

¸ Also, within a few years, Japan Suiso Energy (JV of Kawasaki Heavy Industries and 
Iwatani Corporation)  plans to build a huge hydrogen carrier with a hydrogen 
transport capacity of 40,000 kl.

Source; HySTRA (CO2-free Hydrogen Energy Supply -chain Technology Research Association)  press release, Kawasaki -city

Demonstration of the transportation of hydrogen from Australia to Japan 
by using a liquefied hydrogen carrier (SUISO FRONTIER, Capacity:1,250kl).

(Image) Demonstration results of the previous projects. (GI project will scale up these results)



¸ Japan has one of the world's largest water electrolyzers in Fukushima, but European 
take the lead in overall development. 

¸ To establish domestic hydrogen production bases that utilize surplus renewables, etc. 
and to acquire the overseas market, this project aims to further reduce the 
equipment cost (up to approximately 1/6 of the current cost) by increasing the 
size and modularizing multiple types of water electrolyzers (alkaline and polymer 
electrolyte membrane types), implementing membranes, and demonstrating power -
to -X systems.
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Process 3. 
Use of hydrogen 

(Heat demand, etc.)

Process 1. 
(Electricity production)

Process 2. 
(Hydrogen production)

Storage facilities to cover output differences 
(storage batteries, hydrogen tanks, etc.)

The project demonstrate in Fukushima Hydrogen Energy Research Field that contribute to the decarbonization 
of the non-power sector by using heat utilization equipment and chemical manufacturing processes.

Equipment cost reduction 
by enlarging and modularizing

Power - to -X system configuration

Project Example. Hydrogen Production through Water Electrolysis
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Progress of the Project (Demonstration of Water Electrolysis Equipment)

¸ To produce cheap hydrogen using renewable energy sources, we are currently 
demonstrating near - commercial alkaline and PEM type water electrolysis 
equipment.

¸ The goal is to realize a 100MW sized system and lead it to green hydrogen 
production business overseas.

Demonstration of 10MW alkaline 
water electrolysis system in Fukushima

Source; Asahi Kasei Corporation

Demonstration of 1.5MW PEM (polymer electrolyte 
membrane) water electrolysis system in Yamanashi

Source; Yamanashi Prefecture Enterprise Bureau

(Image) Demonstration results of the previous projects. (GI project will scale up these results)



NEDO s Actions Way Forward
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Â To realize a carbon -neutral society, each country will need to

realize radical innovations and make huge investments in

their social implementation .

Â Working together with the Government of Japan as well as

implementing entities, NEDO will contribute to the realization

of carbon neutrality by 2050 through the acceleration of the

social implementation of R&D outcomes of the Green

Innovation Fund Projects .

Â Furthermore, NEDO strongly hope that global carbon

neutrality will be achieved through the collaboration between

Japan and Asian countries .



Green Innovation Fund Projects Coordination Office,
New Energy and Industrial Technology Development Organization (NEDO),
National research and development agency of Japan
https://green-innovation.nedo.go.jp/en/

Thank you
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Reference

Overview of the projects
under Green Innovation Fund



¸ Offshore wind power has expanded mainly in Europe , but the Asian market is 
expected to grow rapidly in the future. Bottom -mounted type is being introduced in 
shallow waters, but floating type is still under development worldwide .

¸ The project will develop wind turbines and floating structures that are suited to 
the weather and sea conditions of Asia, and design and demonstrate the integrated 
design of wind turbines, floating bodies, cables, etc., keeping in mind the cost.

27

Project 1. Cost Reductions for Offshore Wind Power Generation

Offshore wind 
market forecast 

(Unit:GW )

Floating Offshore 
Wind

Phase 1:Technology development

Development issues:
ÅLow -cost steel alternative materials
ÅWind turbine which responds to the 

natural environment  of Asia
ÅImproved durability of mooring cables
ÅFailure prediction using AI and big 

data

Phase 2: Demonstration

Development issues:
ÅDesign and cost reduction of the 

entire system integrating wind 
turbine, floating body, and cables.

IRENA ºFuture of Windº (Oct. 2019)

R&D target: A level at which power generation costs of Bottom -mounted 
type can be forecast at 8 to 9 JPY/kWh under certain conditions by 2030.

In 2024, NEDO has decided to 
conduct a demonstration project 
off the coasts of Aichi and Akita, 
Japan.



¸ In order to expand the installation of solar power, it is necessary to develop next -
generation solar cells (perovskite solar cells) that can be installed such as walls.

¸ Japan is in the top group in the development of perovskite solar cells ( recording 
the world's highest conversion efficiency ). Europe, US and China are also 
accelerating development.

¸ Aiming for market launch by FY2030 , the project will develop basic technologies 
as well as practical application and demonstrations . 
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Project 2. Development of Next -Generation Solar Cells (Overview)

Image of solar cells development phase

Laboratory level R&D

Test cell

University of Tokyo

Practical size sample

Toshiba

Wall installation example

Taisei Corporation

Upsizing, etc. for 
commercialization

Demonstration in 
collaboration with users

R&D target: Achieve a power generation cost of 14 JPY/kWh or less 
under certain conditions (sunshine conditions, etc.) by FY2030



¸ Japan's steel industry has been providing the world's highest level of high -grade steel, and it will 
be an opportunity to acquire markets that are growing due to decarbonization in the future , 
such as EVs and offshore wind power.

¸ The ¬green steelº market is expected to occupy half of the global market by 2050, and products 
that are not green steel may not be sold .

¸ The risk of developing decarbonization processes such as hydrogen reduction to produce 
¬green steelº is high.

¸ To aim for the global decarbonization market with high -grade steel, it is necessary to work on 
R&D to realize decarbonization of the steelmaking process.
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Development issues

ṮDevelopment of hydrogen reduction 
technology using blast furnaces ṯ
¸ Using existing blast furnace systems, hydrogen 

reduction technology for large -scale blast 
furnaces will be developed by injecting large 
amounts of hydrogen. Technology will also be 
developed that utilizes CO 2 contained in blast 
furnace exhaust gas as a reduction agent.

*reduce CO 2 emissions by at least 50% through the application of 
hydrogen reduction technology to existing blast furnaces

ṮDevelopment of direct hydrogen reduction technology 
that reduces iron ore with hydrogen only ṯ
¸ In order to achieve the production of high -grade steel from low -grade iron ore 

using an integrated process with a direct hydrogen reduction furnace and an 
electric furnace and an integrated process with a direct hydrogen reduction 
furnace, an electric smelting furnace, and a converter integrated process, we 
will develop technology for the direct hydrogen reduction furnace and 
technology to control impurity concentrations in electric furnaces and electric 
melting furnaces to at same level as in the blast furnace method.

COURSE 50 
test blast furnace

Project 5 . Hydrogen Utilization in Iron and Steelmaking Processes (Overview)

&Å/ Fe

C C/

Reduction with hydrogen rather than carbon

Iron ore Steel products

Reduction reaction (remove o with c)

Producing 1 ton of 
steel generates about 

2 tons of CO 2

&Å/ Fe

( (/ NO CO 2 in 
reduction reaction

Image of hydrogen reduction ironmaking



¸ It is important to promote the decarbonization of thermal power generation by 
replacing fossil fuels with ammonia by using existing equipment .

¸ Ammonia supply is limited to raw materials such as fertilizers, therefore, building a 
large -scale fuel ammonia supply chain integrating use and supply sides is 
necessary.

¸ Japan is the first country to start development for ammonia co -firing. In this project, 
we will develop and demonstrate a manufacturing method for fuel ammonia 
with large -scale production, cost reduction, and reduction in CO 2 emissions , as 
well as develop technologies for high -mixed and single firing.
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Ammonia synthesis technology

¸Developed a synthetic method 
superior to the Haber -Bosch 
method to reduce the synthesis 
cost of blue ammonia (at least 
15%).

Catalyst separate nitrogen and hydrogen 
molecules and combines them as ammonia.

Green ammonia synthesis

¸By the development of catalysts 
and electrolytes, we will develop a
new production method without 
using hydrogen to realize cost 
reductions for green ammonia.

Manufacture of burners

¸Aiming for high -mixed and single firing 
in boilers and gas turbines, we will 
develop high -mixed and single firing 
burners (50% or more in actual 
equipment).

(IHI)

Project 6. Fuel Ammonia Supply Chain Establishment (Overview)

Catalyst

Electrolytes

Remove hydrogen 
from water.

Hydrogen combines with 
nitrogen to ammonia



¸ Most of the raw materials for plastics are derived from naphtha (crude gasoline), and 
about half of the CO 2 emitted by the chemical industry is due to processes like 
cracking naphtha to produce basic chemicals such as ethylene and propylene.

¸ About 84% of waste plastics are recycled, but about 57% of these are used as a 
heat source for waste - to -energy plants , etc. (thermal recycling), and are 
eventually discharged as CO 2 .

Project 7. Plastics Using CO 2 (Overview)
Development of Technology for Producing Raw Materials for Plastics using CO 2 and Other Sources

1.  Advanced technology for 
naphtha cracking furnaces by
adopting carbon - free heat 
sources

Develop cracking furnaces and 
burners that thermally 
decompose naphtha using                                       
ammonia as heat sources which 
emit zero CO2. (Reduce CO 2

emissions by about 70%)

Switching the heat source of 
the naphtha cracking furnace 

to ammonia

2. Producing chemicals from
waste plastics and rubber

Develop technologies to 
manufacture raw materials 
for plastics such as ethylene 
and propylene from waste 
plastics and waste rubber.
(Reduce CO 2 emissions by 
about 50%)

Waste plastic pyrolysis oil 
(Plastic raw material)

3. Producing functional 
chemicals from CO 2

Develop technologies to 
manufacture polycarbonate 
and polyurethane from CO 2 to
reduce CO 2 emissions and
improve functionality.
(Using CO 2 as raw material)

High performance 
polycarbonate
(Camera Lens)

4. Producing chemicals from alcohols
(using green hydrogen and CO 2)

Develop technologies to manufacture 
high yields (80 to 90%) of basic 
chemicals such as ethylene and 
propylene from hydrogen and CO2 
via alcohols.
Develop photocatalysts with high 

conversion efficiency and excellent 
mass productivity for artificial 
photosynthesis.

Demonstration of MTO

Demonstration of 
photocatalyst panel 31



¸ Decarbonized fuels have the potential to transform the energy supply and 
demand structure in Japan , which is dependent on import fossil fuels, making it 
important from the perspective of energy security. In addition, it is possible to use 
existing infrastructure, which has the advantage of reducing introduction costs .

¸ It is necessary to promote the development of technology for carbon recycling fuels. 
This project will work toward the social implementation of two liquid fuels of (1) 
synthetic fuels and (2) sustainable aviation fuels (SAF) , and two gaseous fuels of 
(3) synthetic methane and (4) green LPG .
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Project 8. Development of Fuel Production Technology Using CO2, etc. (Overview)

Improving production yield and 

utilization technology of synthetic fuels

ü Develop integrated 
production process 
technologies to produce 
synthetic fuels from CO2 
and hydrogen

Production of synthetic methane

üDevelop methanation, a 
process that efficiently 
synthesizes methane 
using hydrogen produced 
from renewables etc., and 
CO2 captured at power 
plants and other facilities.

Produce sustainable aviation fuel (SAF)

ü Develop Alcohol - to -JET(ATJ) 
technology to produce SAF 
from ethanol, which large 
production volumes

Synthesizing green LP gas without fossil fuels

ü Establish technology for 
synthesizing LP gas (known 
as green LPG), which is not 
made from fossil fuels, but 
synthesized from hydrogen 
and carbon monoxide using 
methanol and dimethyl 
ether. 

For Sabatier Method



¸ Concrete, etc. using carbon recycling technology is expected to be implemented in 
society because it is possible to fix CO 2 on a large scale and for a long period of time.

¸ For social implementation of such concrete, it is necessary to solve issues such as 
reducing CO 2 emissions, maximizing CO 2 fixation, expanding applications, 
reducing costs, and reducing CO 2 emissions in the cement production process.

¸ In this project, we will develop and combined use of materials which fix CO 2, 
manufacturing and construction technology that minimizes costs, and construction 
of quality control methods such as evaluation of the amount of CO 2 fixed.

33

Project 9. Concrete Using CO 2 (Overview)
Development of Technology for Producing Concrete and Cement Using CO 2

ṮImages of applications for concrete that reduces CO 2 emissions and maximizes fixed amount ṯ

[Target] Reduce CO 2 emissions by 310 to 350 kg/ (including fixed CO 2 emissions of 120 to 200 kg/ ).  
Less than existing products costs.

Sidewalk (Pavement) curbs Sidewalk (Pavement) curbs Sidewalk (Pavement) curbs
Source; KAJIMA CORPORATION



¸ Raw materials for cement are limestone, clay, etc. Limestone (CaCO 3), which is the 
main raw material, emits CO 2 through a decarbonation reaction . 

¸ We will develop the CO 2- capturing cement production process that captures 
nearly all of the CO 2 derived from limestone and will also develop technology to 
utilize the captured CO 2 as carbonate .

34
Cement

Waste concrete

Concrete

Project 9. Cement Using CO 2 (Overview)
Development of Technology for Producing Concrete and Cement Using CO 2

Target: Capture more than 80% of the CO 2 generated in the preheater.

Design and demonstration of CO 2-capturing  cement 

production process

Establishment of carbonic acid chloride 

technology using various calcium sources

artificial limestone

CaO

Calcium 
recovery

Miner additional 
constituent

COŇ

Used as
concrete
materials

Limestone
ṕCaCOňṖ

Raw material 
for cement

Artificial limestone

Source; TAIHEIYO CEMENT CORPORATION, SUMITOMO OSAKA CEMENT Co.,Ltd



¸ Toward carbon neutralization of the power sector and heat demand, it is 
necessary to respond with CO 2 capture.

¸ CO2 separation and capture technology, which is the core technology of "CO 2

recovery", is an essential technology for carbon recycling/CCUS for synthetic fuels, 
chemicals, concrete, etc. that use CO 2 as raw materials.

¸ A challenge is to reduce the energy and cost required for separation and recovery to 
apply CO2 recovery at lower concentrations (10% or less) in gas - fired power 
plants and factories, etc.

¸ Through the development of innovative materials that can separate CO 2 with low 
energy and system demonstration etc., we will reduce the CO 2 recovery cost from 
the current 6,000 JPY/t -CO2 level to 2,000 JPY/t -CO2 level in 2030.
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Commercial example of amine absorption method
(Mitsubishi Heavy Industries Engineering, Ltd)

New amine absorbent (example)

Amine

Porous 
material

Solid 
absorbent

Development of new separation membrane

Zeolite membrane

ÅJapanese companies own the 
world's largest "ceramic separation 
membrane" and the "molecular gate 
function" that selectively permeates 
CO2. Cell

Gas containing
high CO2

concentration

Gas after CO2 
has been 
removed

Gas with CO2 as its
main component

Slits

Path of gas that 
permeates the

membrane

Project 10. Development of Technology for CO2 Separation, Capture, etc.
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Progress of the Project (Demonstration at EXPO 2025 OSAKA)

¸ The implementing entities AIR WATER INC.  Consortium plans to carry out a 
separation and capture demonstration system at EXPO 2025 Osaka, Kansai. 

¸ The consortium plans to capture CO 2 from combustion exhaust gas generated at the 
EXPO venue and supply it as dry ice for cooling and as a methanation material
at the venue.

Source; AIR WATER INC. press release

Development and Demonstration of Novel CO2 Capture 
ÑĲĦőŰŸũŸŊǃШƨƚŔŰŊШfŰŸƖŊċŰŔĦШÉŸũŔĬШÉƣċƣĲШљ ċ-[ĲШ§ǂŔĬĲƚњ

Image of the CO2 capture system



¸ Waste has become an issue due to CO 2 emissions from incineration of plastics and 
other materials and methane emissions from landfill disposal of organic waste, and to 
achieve carbon neutrality, it is essential to recover carbon from waste and 
circulate it in society as raw materials and fuels.

¸ This project aims to minimize atmospheric emissions of CO 2, methane, etc., and to 
achieve virtually zero emissions of greenhouse gases by stably and efficiently 
capturing carbon from waste , as well as circulates and supplies biomass -
derived carbon as a resource to industry.

37

Project 11. Achieving Carbon Neutrality in Waste and Resource Circulation

Project themes; 
1. Development of waste incineration treatment technology based on CO2 separation and capture
2. Large-scale demonstration of high-efficiency pyrolysis treatment plant
3. Development of technology for high-efficiency biomethane conversion, etc.



¸ Use of automobiles accounts for 16% of total CO 2 emissions both globally and 
domestically. Electrification is essential to reduce CO 2 .

¸ Due to the electrification, electric powertrains become heavier and taking 
capacity, reducing vehicle loading capacity and limiting cruising range . Some 
vehicles such as light vehicles and heavy -duty vehicles are difficult to electrify.

¸ In addition, rare resources used in storage batteries and motors , a large amount of 
GHG is emitted during manufacturing, and recycling system has not yet been 
established.

¸ Therefore, we will proceed R&D to improve the performance of storage batteries 
and motors, conserve resources, and reduce GHG emissions .

1-1. High -performance storage 
batteries and materials
ÅHigh -capacity storage batteries 

with an energy density capable of 
more than doubling the current 
driving range.
ÅResource -conserving
ÅLow -carbon manufacturing 

processes for materials.

All-solid -state 
battery

1-2. Storage battery recycling
ÅRecover 70% of lithium, 95% of 

nickel, and 95% of cobalt used in 
lithium - ion batteries at competitive 
costs with a level of quality that 
enables them to be reused in 
storage batteries.

Battery 
detoxification 

process

Recycling 
process

2. High -efficiency and high -
power -density technologies for 
mobility - related motor systems
ÅDevelop technologies for materials, 

motor structures, inverters, and 
cooling systems to improve their 
efficiency (system average efficiency 
of 85%), compactness, weight -saving 
properties, and power (system output 
density 3.0 kW/kg).

Motor Gear 38

Project 12. Next -generation Storage Battery and Motor Development (Overview)

Cathode material



¸ To reduce CO 2 emissions when using automobiles, the realization of automated 
driving are expected that contributes to the prevention of accidents and traffic jams. 

¸ However, since in - vehicle computing consumes a huge amount of power , current 
technology may conversely constrain the dissemination of EVs .

¸ This project will develop energy -saving autonomous driving software and sensor 
systems that affect power consumption to contribute to energy -saving in - vehicle 
computing (70% reduction compared to current technology).

¸ The project will also develop a standard simulation model for EVs .

1. Energy saving of autonomous 
driving software
ÅAutonomous driving software 

replaces the "recognition, judgment, 
and operation" performed by the 
human brain, but it consumes a huge 
amount of power due to the 
enormous amount of calculation.
ÅThrough the innovation of deep 

learning, etc., we will achieve both 
the realization of autonomous 
driving in various driving 
environments and a 70% 
reduction in power consumption.

2. Energy saving of autonomous 
driving sensor system
ÅThe autonomous driving sensor 

system perceives the surrounding 
situation and communicates it to the 
software. Its performance affects the 
computational complexity of the 
software.
ÅThe project realizes the reduction of 

software load by sophistication of 
sensor equipment and system 
improvement .

3. Development of electric 
vehicle simulation model for 
autonomous driving
ÅDevelop electric vehicle simulation 

models that match 90% or 
better actual behavior across 
vehicles.
ÅBy developing a standard model, 

we have halved the time 
required for performance 
verification throughout the supply 
chain, contributing to shortening 
the development period for EVs.
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Recog
nition, 
judg
ment,  
opera
tion

Sensor equipment
(camera, radar, lidar)

Sensors recognizes the 
surrounding situation

High -precision model 
of the entire vehicle

Digitize performance 
evaluation

Project 13. In - vehicle Computing and Simulation Technology for 
Energy Saving in Electric Vehicles (Overview)



¸ To achieve carbon neutrality for commercial vehicles, which account for 
approximately 40% of the CO 2 emissions in the  transportation sector, it is important 
to popularize EVs and reduce energy consumption by optimizing energy 
management and operational management .

¸ Therefore, the project will (1) develop and verify an operational management 
simulation system in different cases classified by business type (e.g., buses, taxis, 
and trucks) and power source (e.g., EV and FCV).

¸ The project will also (2) collect a variety of data from several sector - specific 
projects to develop and verify a simulation system to optimize the overall 
coordination in society. It will aim to optimize the layout of charging and filling 
infrastructure and reduce the load on energy systems.
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(1) Sector - specific projects

EV truck                EV bus
Charging infrastructure   Hydrogen station

Logistics or transportation business Infrastructure business
Shared use

Data management business

Entry of required dataImplement energy 
management

Consortium

Data Provision Simulation feedback

Several 
demonstrations
will be conducted 
based on use 
cases and 
regional 
characteristics.

(2) Development of simulation system for the optimization in society

Using data obtained from several subsidized program operators.

Project 14. Smart Mobility Society Construction (Overview)

By having each individual business operate a large fleet of EVs or FCVs (about 100 to 1,000) in certain 
areas and verify a system that conducts operational management and integrated energy management.



Next -generation green power semiconductor
¸ Power semiconductors are used to control various electrical products such as automobiles and 

industrial equipment, electric power generation and railways, and home appliances. For example, 
about 20% of the loss in EVs are considered by power semiconductors. 

¸ Therefore, this project is to reduce the power loss of next -generation power semiconductors ( SiC, 
GaN, etc.) by more than 50% and reducing their cost to achieve similar cost levels to those of Si 
power semiconductors to promote carbon neutrality in electrical equipment field.

Next -generation green data center
¸ International efforts to achieve ultra - low power consumption and ultra -high -speed processing are 

progressing in response to the rapid increase in power consumption in data centers.
¸ Therefore, this project is to significantly improve the energy efficiency of data centers by over 

40% through innovative photonics -electronics convergence technology that replaces electrical 
wiring inside servers with optical wiring.
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Develop materials with few defects and control technology.
Realized cost reduction by increasing the diameter of the 
material (wafer) (150mm ἲ 200mm) and improving its quality.

ẆDevelopment image
SiC is used for medium and large capacity, and GaN is used for small capacity.

ẈNext -generation green power semiconductor

Small capacity 
(power supply such as server power supply)

Medium capacity
(EV/industrial equipment)

Large capacity
(Electricity such as renewable energy)

ẈNext -generation green data center

By combining opto -electronics with electronic devices 
and putting opto -electronics convergence technology 
into practical use to replace electrical wiring with 
optical wiring, data centers will be able to conserve 
energy, increase capacity, and reduce latency. 
(Reduce power consumption to 1/100 for the entire 
network system)
ẆPower consumption ẆOptoelectronic
of inter - chip wiring convergence in the server

Communication speed ẓ Around 2025

Semiconductor
CPU
Accelerator
Memory, etc.

Electric 
wiring
ẓoptical 
wiring

Project 15. Next -generation Digital Infrastructure Construction (Overview)



¸ In the aviation field, there are international agreement for greenhouse gas reduction.
No increase in CO 2 emissions from international aviation after 2020. (ICAO)

Net reduction in carbon emissions of 50% by 2050 compared to. (IATA)

¸ To realize carbon neutrality in the aviation field, realizing sustainable aviation fuel 
(SAF) and innovations such as aircraft weight reduction, engine efficiency 
improvement and electrification, hydrogen aircraft development are necessary.

¸ Entire aircraft is developed by European and American OEM manufacturers (Boeing, 
Airbus). Japan will develop core technologies for hydrogen aircraft and 
technologies for lightweight primary structural components with complex 
shapes for them . 
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Next -generation aircraft (image)
ṕ ṖḲ https://www.airbus.com/newsroom/press - releases/en/2020/09/airbus - reveals - new -zeroemission -concept -aircraft.html

https://www.boeing.com/features/2019/01/spreading -our - wings - 01-19.page

Project 16. Next -generation Aircraft Development (Overview)

Technical issues

ṮEngine combustor ṯ
ἲTo develop a hydrogen combustion method, combustor 
material, cooling technology, etc.

ṮHydrogen fuel storage tank ṯ
ἲLiquid hydrogen requires about four times the volume of 
jet fuel. Thus, we will develop lightweight and safe tank 
materials that can store the required amount of liquid 
hydrogen.  

ṮAirframe design concept and response to complex 
shape of aircraft structure ṯ
ἲTo develop composite materials that have the strength 
and lightness necessary for realizing hydrogen aircraft.

https://www.airbus.com/newsroom/press-releases/en/2020/09/airbus-reveals-new-zeroemission-concept-aircraft.html
https://www.boeing.com/features/2019/01/spreading-our-wings-01-19.page


Fuel tank/fuel supply system

Requires space saving, structural 
optimization, and material 

optimization

¸ In the shipping sector, hydrogen, ammonia, and carbon - recycled methane are 
expected to be used as zero -emission ship fuels; however, their adoption will 
depend considerably on the fuel prices and the development of the fuel supply 
infrastructure.

¸ In this project, we will develop and demonstrate engine, fuel tank, fuel supply 
system , and other components for next -generation ships and develop the 
infrastructure for ammonia fuel supply to ships, including the developing of an 
ammonia bunkering ship.

Hydrogen/ammonia 
fueled engine

Hydrogen: extremely flammable

Ammonia: fire retardants, 
generates N 2O

Requires advanced 
combustion control and fuel 

injection technology

LNG fuel injection technology
(IHI Power Systems Co.,Ltd .)

Hydrogen Ammonia

Volume 4.5  times 2.7  times

Boiling 
point

-253ṹ -33ṹ

Issues leakage, 
brittleness

corrosive, 
toxic

ẑVolume comparison 
with C heavy oil

Current LNG fuel tank and fuel supply system
(Mitsubishi Heavy Industries, Ltd.)

Project 17. Next -generation Ship Development (Overview)
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Measures against 
methane slip

ÅDevelopment of technology to 
reduce the unburned methane 
contained in the exhaust gas from 
an LNG-fueled  ship.

Ship ammonia fuel supply
ÅDeveloped an ammonia bunkering 

ship that supplies fuel to ammonia -
fueled ships.

Current LNG bunkering  ship

(Central LNG 
Marine Fuel Japan 

Corporation)



Project 18. Development of Negative Emissions Technologies in   
Agriculture, Forestry, and Fisheries Industries (Overview)

¸ Agriculture, forestry, and fisheries are the industries with an essential mission to supply food stably, and 
moreover are significant carbon dioxide sinks through the management and conservation of croplands, forests, 
and oceans.

¸ Accelerating the development of technologies for carbon capture and storage in agriculture, promoting 
cyclic use of forests and reforestation , and tackling to expand seaweed beds (blue carbon), which is a 
carbon sink and essential to fisheries . Those measures will lead to both carbon neutrality and the 
development of industries.
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¸ The social implementation of biomanufacturing, which uses CO 2 as a raw material , is a promising approach to 
achieve carbon neutrality.

¸ In consideration of hydrogen -oxidizing bacteria and other forms of biomanufacturing which use CO 2 as a direct raw 
material, this project aims to promote (1) the sophistication of platform technology for planning microorganisms, (2) 
the development and improvement of microorganisms, and (3) the development and demonstration of 
manufacturing technologies using microorganisms. Through these, the project aims to reduce the time it takes to 
develop useful microorganisms to a tenth of the time it currently takes per year, develop commercial variants that 
can produce materials using CO 2 as a raw material, and reduce manufacturing costs to approx. 120% those of 
alternative products.

Project 19. Promotion of Carbon Recycling Using CO2 from 
Biomanufacturing Technology as a Direct Raw Material (Overview)
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¸ In the US, China, and European countries, there is a growing movement (mainly among 
large companies) to decarbonize entire supply chains in various fields including automobiles. 
They are also beginning to call on their suppliers to address carbon neutrality .

¸ In light of this trend, we will develop and demonstrate efficient thermal processes to 
address the decarbonization of energy with a focus on industrial furnace manufacturers, keeping 
in mind the metal parts manufacturing industry that supports Japan's internationally 
competitive industries. This will be in combination with other efforts including electrification, 
transitions to zero -emission fuels, and energy efficiency improvement .

Project 20. Decarbonization of thermal processes in manufacturing (Overview)
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