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NEDO’s Environmental Technology Activities in 2022

● NEDO is a national research and development agency that creates innovation by promoting technological 
development necessary for realization of a sustainable society.

● NEDO acts as an innovation accelerator to contribute to the resolution of social issues by developing and 
demonstrating high-risk innovative technologies having practical application.

About NEDO

NEDO actively undertakes the development of new energy and 
energy conservation technologies. It also conducts research to 
verify technical results. Through these efforts, NEDO promotes 
greater utilization of new energy and improved energy 
conservation. NEDO also contributes to a stable energy supply 
and the resolution of global environmental problems by 
promoting the demonstration of new energy, energy 
conservation, and environmental technologies abroad based on 
the knowledge obtained from domestic projects.

Addressing energy and global 
environmental problems

With the aim of raising the level of industrial technology, 
NEDO pursues research and development of advanced new 
technology. Drawing on its considerable management 
expertise, NEDO carries out projects to explore future 
technology seeds as well as mid- to long-term projects that 
form the basis of industrial development. It also supports 
research related to practical application.

Enhancing industrial technology

NEDO’s Missions

In order to contribute to the resolution of social issues, NEDO formulates technology strategies and project plans 
and, as part of its project management, establishes project implementation frameworks by combining the capabilities 
of industry, academia, and government. NEDO also promotes technology development by carrying out, evaluating, 
and allocating funding to promising projects to accelerate the practical application of project results.

Positioning of NEDO as an Innovation Accelerator

National
government and

Ministry of Economy,
Trade and Industry

Policy formulation

System design
Promoting practical application

Realizing open innovation

Industry

Universities Public
research
institutes

Technology strategy formulation

Project planning,
operation, and 

budget management

Innovation
accelerator

Evidence for 
policy making

Assessment, 
allocation of funding

Framework development 
and operation

Policies and budgets
Project planning 
and management

1



1974	 ●	 Long-term	Sunshine	Project	aimed	at	developing	new	energy	technologies	started

1978	 ●	 Long-term	Moonlight	Project	aimed	at	developing	energy	conservation	technologies	started

1980 ● New Energy Development Organization established

1988 ● Research and development on industrial technology added. Name changed to New Energy and Industrial Technology  

Development Organization

1993	 	 New	Sunshine	Project	started

1996 ● Integration	with	Coal	Mine	Damage	Agency.	Coal	mine	damage	compensation	program	added

2003 ● Incorporated Administrative Agency New Energy and Industrial Technology Development Organization  

established under the Act on the New Energy and Industrial Technology Development Organization

2006 ● Kyoto	Mechanisms	Credit	Acquisition	Program	added

2007 ● Transitional	operations	related	to	coal	mine	damage	recovery	completed

2012 ● Coal	and	geothermal	operations	transferred	to	Japan	Oil,	Gas	and	Metals	National	Corporation

2014 ● Technology	Strategy	Center	established

2015 ● Status changed from incorporated administrative agency to national research and development agency

2016 ● Kyoto	Mechanisms	Credit	Acquisition	Program	discontinued

NEDO aims to address energy and global environmental problems and raise the level of industrial 
technology through integrated management of technological development. This ranges from the 
discovery of technology seeds to the promotion of mid- to long-term projects and support for 
practical application.

*  As only an outline of NEDO’s activities is given below, individual budget amounts do not add up to the total.

1.28 billion US dollars

(FY2022 tentative budget)

FY2022 Budget

Individual Operational Activities

Energy Systems (472 million US dollars)

Industrial Technology (350 million US dollars)

New Industry Creation and Discovery of Technology Seeds 
(57 million US dollars)

Areas of focus
● System provision technology
● Energy storage technology such as batteries
● Technology related to hydrogen production, storage, transport, and 

use
● Renewable energy technology

Areas of focus
● Robot and AI technology
● IoT, electronics, and information technology
● Manufacturing technology
● Materials and nanotechnology
● Biotechnology

Areas of focus
● Fostering technology-based startups
● Promotion of open innovation

Energy Conservation and Environment (341 million US dollars)

Areas of focus
● Technology to harness unutilized thermal energy
● Environmentally-friendly steel manufacturing technology
● Development of high-efficiency coal-fired power generation 

technology 
● Technology related to sequestration of CO2

● Fluorocarbon recovery technology
● 3R technology, including resource screening and metal refining 

technology
● International demonstrations, Joint Crediting Mechanism activities, 

and others

In the 1970s, the world experienced two oil crises. To improve Japan’s energy diversification, 
NEDO was established in 1980 to help usher in energy conservation and new energy technologies. 
In 1988, NEDO added research and development of industrial technology to its activities. Today, it 
uses its role as a research and development management organization to boost innovation and 
promote research and development on energy, environmental technology, and industrial technology.

NEDO History
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Following a shift from chlorofluorocarbons (CFCs) 
and hydrochlorofluorocarbons (HCFCs), emissions of 
hydrofluorocarbons (HFCs) are increasing sharply in the 
refrigeration and air conditioning sector. NEDO is developing 
refrigerants and equipment systems while assessing the 
performance and safety of low global warming potential 
(GWP) refrigerants to facilitate a shift to low GWP refrigerants 
in order to more broadly and directly contribute to greenhouse 
gas (GHG) reduction.

Reducing Fluorocarbon EmissionsⅡ

A large share of Japan’s demand for metal resources is met 
by imports, which makes the stable procurement of these 
resources a serious issue. One key solution is the establishment 
of advanced recycling technologies. Given resource constraints 
as well as increasing social interest in the concept of a circular 
economy, there are growing expectations for the appropriate 
disposal of waste plastic and the establishment of efficient 
resource recycling technologies for aluminum materials.

NEDO is striving to build a recycling system for valuable 
metals using urban mines, develop recycling technologies 
related to plastic waste, and facilitate the overseas proliferation 
of technologies developed in Japan.

3R (Reduce, Reuse and Recycle)Ⅰ

NEDO’s Environmental Mission and Activities

Water
recycling

Reducing 
Fluorocarbon 

Emissions

Next-
Generation 

Thermal 
Power/
CCUS

3R
NEDO’s Major 
Environmental 

Activities

Mission
NEDO is aiming to establish a sustainable society by contributing to countermeasures 
for global environmental issues, such as global warming and plastic waste, in an 
innovative manner.
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Tomakomai CCS Demonstration CenterNakoso IGCC power plant

Thermal power generation-related technologies must be established and their costs must be lowered in order to pursue the maximum 
use of carbon dioxide capture-based thermal power generation as an option in efforts to achieve net-zero greenhouse gas emissions 
by 2050.

NEDO has established CO2 reduction technologies that are in harmony with the global environment. They include integrated coal 
gasification fuel cell combined cycle (IGFC); carbon dioxide capture, utilization, and storage (CCUS); and carbon recycling. In 
addition, NEDO is making efforts to disseminate these technologies to various countries around the world while also aiming to 
reduce CO2 emissions in the iron and steelmaking process.

Next-Generation Thermal Power /CCUSⅣ

Japan’s edge in the water recycling industry is being 
sharpened through the performance of overseas verification 
of water treatment technologies and systems, such as energy 
conservation systems for desalinating seawater or recycling 
various kinds of water at reduced environmental loads.

Research and development is also being conducted to explore 
optimal ways to capture and condense the various harmful 
substances in exhaust gas and wastewater before turning them 
into fuel resources.

Water RecyclingⅢ
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Field Project name
FY2022 
Budget 
amount

Research and Development of Recycling Technologies for Establishing a High-
Efficiency Resource Circulation System 3.2

Demonstration Project for Introducing an Energy-Saving Resource Circulation 
System in Asia 0.5

Building an Advanced Resource Recycling System for Aluminum 3.1 

Innovative Plastic Resource Circulation Process Technology Development 8.9 

Development of Technology and Assessment Techniques for Next-Generation 
Refrigerants with a Low GWP Value 5.5 

International Demonstration Project on Japan’s Energy Efficiency Technologies 4.5 

Development of Technologies for Carbon Recycling and Next-Generation 
Thermal Power Generation 169.5 

CO₂ Ultimate Reduction System for Cool Earth 50 (COURSE50) Project 0

Project for International Promotion and Dissemination of Carbon Recycling and 
Advanced Thermal Power Generation Technologies 6.5 

Research, Development and Demonstration of CCUS Technology 82.3 

Total 284.0

Projects of conducted by Environment department Budget 
limit

Hydrogen Utilization in Iron and Steelmaking Processes 1935 

Fuel Ammonia Supply Chain Establishment 456

Development of Technology for Producing Fuel Using CO2, etc. (synthetic fuels, synthetic methane, 
LPG) 823

Development of Technology for Producing Concrete and Cement Using CO2 568

Development of Technology for CO2 Separation, Capture, etc. 382

Budget of the Green Innovation Fund Projects

3R (Reduce, 
Reuse and 
Recycle)

Water Recycling

Next-Generation 
Thermal Power/

CCUS

Reducing 
Fluorocarbon 

Emissions

Projects and Budget of the Environment Department (100 million yen)

(100 million yen)
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3R Initiative
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Since the early 2000s, Japan has embraced the 3R Initiative to reduce, reuse, and recycle waste. Among other achievements, 

the country has steadily reduced the amount of waste for final disposal and increased the recycling rate. Meanwhile, our society 

is facing the winds of change both domestically and globally. The Circular Economy Vision 2020 (May 2020, Ministry of 

Economy, Trade and Industry) calls for an upgrade of the 3R Initiative towards more circular business models. In the envisioned 

circular economy, maximization of added value through more efficient and circular use of resources takes priority. In light of 

this, NEDO is pursuing the further advancement and diversification of recycling technologies in Japan for both domestic and 

overseas deployment. It is developing a recycling system for valuable metals locked up in urban mines, as well as advanced 

environmentally friendly technologies to add value to aluminum and waste plastics as resources.

Source: Created by NEDO based on the "What is the Circular Economy?" in the "Circular Economy Vision 2020" (Ministry of Economy, Trade and Industry)

Material processing  Utilization

 Assembly

Collection
Waste materials

 Separate loop

Material recycling & 
thermal recycling

By-products 
of recycled 
materials

Product 
design

Utilization for new purposes  Separate loop

Suppliers of
recycled
resources

Component 
manufacturing

Maintenance

Closed-loop 
recycling

Virgin material

Conventional 
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Resource flow 
in a circular 
economy

Distribution

Legend:

Remanufacturing 2.0

Resale/reuse/
refurbishment Sharing/PaaS 

           (Products-as-a-Service)

Image of a Circular Economy

Strategically pursuing a circular economy 
in our society by bringing manufacturing 
and recycling industries together to build 
an integrated recycling system

3R Initiative

7



●Urban mining

In June 2018, Japan’s Cabinet approved the Fourth Fundamental 
Plan for Establishing a Sound Material-Cycle Society. The plan 
underscored the country’s strategzic pursuit of more effective 
urban mining by bringing together manufacturing and recycling 
industries to build an integrated recycling system. However, 

there is a vital need to reduce the cost of metal recycling systems 
to ensure the viability of the recycling industry in Japan given 
global resource constraints, the European pursuit of a circular 
economy, and other trends in an environmentally oriented 
society.
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…
…
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despite small quantities 
of various metals

Stockpiled 
when prices 
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security
Iron, aluminum,

plastics, and others
Quality enhancement

Existing smelting

Increased resource 
efficiency 
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efficiency 
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of metals)

Plastics are recognized in Japan as highly recyclable materials. 
As of 2020, Japan generated 8.22 million tons of waste 
annually, of which 21% and 3% were recycled mechanically 
and chemically, respectively, while another 63% were turned 
into fuels or recovered as thermal or other forms of energy2. 
This manner of recycling plastics plays a vital role in a circular 
economy. For instance, relevant amendments to the Basel 
Convention have prompted Asian countries to restrict the 
importing of waste. Europe, meanwhile, is leading discussions 
on the proportions of recyclable materials in products. Further 
efforts on this front are expected to bring about a more viable 
circular economy.

●Recycling plastics

Distribution

Plastics

Aluminium

Cement

530
MtCO2/year

-178

-56

-62

234

-56%

2050
Baseline

Materials
Recirculation

Product Materials
Efficiency

Circular
Business Models

2050 Circular
Scenario

CO2 emissions reductions potential from a more circular economy1

1TSC Foresight Vol.35.
2Plastic Waste Management Institute. An Introduction to Plastic Recycling in Japan. 
https://www.pwmi.or.jp/pdf/panf1.pdf

●Recycling aluminum

As of 2020, the annual demand for aluminum in Japan amounted 
to some 3.13 million tons, including some 1.48 million tons 
of aluminum made from new ingots1, almost all of which 
were imported. And demand is expected to surge for wrought 
aluminum alloys to make lighter cars, and the like. Nevertheless, 
the high emission intensity of 11.1 kg-CO2 eq/kg for new ingot 

production remains a problem, so the recent priority placed on 
reducing greenhouse gas emissions has translated into a rising 
need for carbon-smart aluminum materials.

1Japan Aluminium Association. Fundamental knowledge of Aluminium
https://www.aluminum.or.jp/basic/japanindustry.html
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3R Initiative

CASE 

01

Development of metal recycling technologies to tap into urban mines

NEDO is laying the technological foundations for low-cost and efficient recycling to tap into Japanese urban mines and produce rare 
metals as well as various other metals. It is also striving to form an information platform, an institutional framework, and a social 
system for a more robust partnership among manufacturing and recycling industries*.

NEDO opened CEDEST at the National Institute of Advanced Industrial Science and Technology’s (AIST) Tsukuba Center. This 
integrated research facility employs a host of equipment to test an automated sorting system being developed for small appliances 
and other resource-rich disused products. The ultimate aim is to develop and build the world’s first automated and autonomous metal 
recycling plant that handles advanced tasks with few personnel.

* In such a partnership, manufacturing industries, so-called “arterial industries,” extract and process natural resources to produce and distribute useful materials, whereas 
recycling industries, or “veinous industries,” collect and sort the resulting waste released into our society to turn it into materials or products.

The WEEE recycling system

Background and purpose

R&D overview

CASE 

02

Demonstration of energy-saving material-cycle systems in Asia

(Project term:FY2017-FY2022
Project participants: National Institute of Advanced Industrial Science and Technology, Daiei Kankyo Co., SATO TEKKO Co.,Ltd., Re-Tem Corporation,
DOWA ECO-SYSTEM Co., Ltd., Santoku Corporation, Japan Atomic Energy Agency, Kyoto University, Osaka University, Saga University)

Left: Project image; Right: Center for Developing Separation Technology (CEDEST)

Waste products

Automated sorting of waste components High-efficiency smelting technologies
Automated identification for sorting of waste 
products, destruction of product casings, and 
sorting of modules

Automated sorting of waste products
Automated selection and control of optimal 
sorting technologies and optimal conversion 
of waste into smelting materials

Developing new smelting technologies for 
efficiently recycling various metals into 
resources

 Establishment of an appropriate 
large-scale energy-saving 

resource circulation system for Asia

(Japan) System construction 
with a view for 

Asia-wide deployment

Promotion of energy 
efficiency and low 

carbon consumption

 (Asian countries) 
Providing support starting 

from the system 
construction phase in each 

country

Promotion of energy 
efficiency and low 

carbon consumption
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CASE 

03

Development of an advanced recycling system for aluminum materials

Southeast Asian countries are compelled to adopt policies to address their inefficient resource use in urban areas and reduce 
environmental loads. NEDO is sharing relevant Japanese expertise and is collaborating with partner countries to conduct initiatives to 
demonstrate their effectiveness.

Recycled aluminum ingots are promising materials in the quest to reduce environmental loads. An advanced recycling system needs to 
be developed to recycle aluminum beyond the current confines of cascade recycling.

NEDO has deployed an automated recycling system in Thailand to validate its efficiency at recovering copper, stainless steel, and other 
valuable substances from waste electrical and electronic equipment (WEEE) generated in the country. This further supports relevant 
domestic institution building.

This development project employs a combination of technologies to turn aluminum scrap into a high-performance wrought material. 
Examples include technologies for removing and reducing impurities from recycled aluminum and for rendering trace impurities from 
material processing harmless.

(Project period: FY2019–FY2022; Project participant: ARBIZ Corporation)

(Project period: FY2021–FY2025; 
Project participants: Hoei Metal Co., Ltd., UACJ Corporation, Daiki Aluminum Industry Co., Ltd., Toyota Motor Corporation, Honda Motor Co., Ltd., Denso 
Corporation, Toyo Seikan Group Holdings, Ltd., Toyo Seikan Co., Ltd., Nippon Light Metal Co., Ltd., Kobe Steel, Ltd., AIZOTH Inc., and the Japan Aluminum 
Association)

Background and purpose

R&D overview

Venous Industry
(Waste management)

Arterial industry
(Suppliers)

Product
Manufacturing

Material 
Manufacturing

Primary
aluminium

Automobiles

Aluminium scrap

Beverage
cans

Buildings

Others

Aluminium
scrap

Waste 
processing

Crushing

Sorting

Collection

Recovery
processing

Reduction of 
impurity elements

Landfill

Melting

Dross

Recycled
aluminium

Reuse

Impurity tolerant 
materials design

Molding

Design

Aluminum Recycling System1

1TSC Foresight Vol.35.

Background and purpose

R&D overview
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3R Initiative

(Project period: FY2020–FY2024; 
Project participants: National Institute of Advanced Industrial Science and Technology, Fukuoka University, Waseda University, 
Tohoku University, Tokai National Higher Education and Research System, and 27 other organizations)

CASE 

04

Development of an innovative plastic recycling process

Proper recycling or treatment is imperative for waste plastics and other kinds of plastic resources. NEDO is developing an efficient 
plastic recycling system that can reduce environmental loads.

This project brings together four technologies to radically enhance the value of waste plastics as resources. They are deployed for: (1) 
advanced sorting of waste plastics with compound sensing, artificial intelligence, and so on; (2) upgrades of the recycling process; (3) 
turning a greater proportion of waste plastics into petrochemical materials; and (4) efficiently recovering and utilizing energy from 
waste plastics.

Background and purpose

R&D overview

Project image
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Export

Forming 
process
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Reducing Fluorocarbon 
Emissions
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●Global environmental problems associated with f luorocarbons
●�Shifting away from ozone-depleting CFCs to CFC 

alternatives and substances with even lower 
greenhouse impacts

The convenient properties of fluorocarbons have been 
extensively exploited to provide refrigerants for refrigerators 
and air conditioners, industrial detergents, foaming agents, 
fire-extinguishing agents, and insulation for power system 
equipment, as well as to manufacture semiconductors, liquid 
crystals, and cast magnesium alloy. Unfortunately, however, 
certain chlorofluorocarbons in the atmosphere, namely 
chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons 
(HCFCs), are decomposed by intense ultraviolet rays from 
the Sun and generate chlorine that depletes the ozone layer. 

The resulting greater exposure to ultraviolet radiation on the 
ground is noted as harmful to human health and ecosystems. 
Their recent replacement with hydrofluorocarbons (HFCs) 
has mitigated the depletion of the ozone layer caused by 
fluorocarbons. Unfortunately, these HFCs, however small in 
amount, have proved to be hundreds to tens of thousands of 
times more potent greenhouse gases than carbon dioxide, so 
transitioning to alternative materials with lower greenhouse 
impacts is imperative. NEDO is taking on the challenging task 
of replacing HFCs as gases with high greenhouse impacts with 
green refrigerant and other alternatives with lower greenhouse 
impacts while giving a boost to the development of a range of 
technologies to reduce fluorocarbon emissions.

Reducing greenhouse gas emissions: 
Curbing global warming with 
technologies developed to reduce 
fluorocarbon emissions

Reducing 
Fluorocarbon 

Emissions

O3

CO2

CO2

CO2

CO2

CO2

CO2

O3

CFC

HFC

SF6

PFC

①放出されたCFC、トリクロロエタン等は
　分解されずに成層圏へ
②太陽からの強い紫外線を受けて
　光分解され、塩素が発生
③塩素がオゾンと反応してオゾン層を破壊
④有害紫外線量が増加

Greenhouse effect gases:
CO2, methane gas (CH4), monoxide dinitrogen (N2O), CFC, HCFC, HFC, PFC, SF6, NF3, others
(CFCs and the HCFCs are not subject to the Kyoto Protocol.)

If the amount of 
the greenhouse 
effect gas is too large …
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CFCs:  Chlorofluorocarbons are ozone-depleting substances subject to control under the Montreal Protocol. 
HCFCs:  Hydrochlorofluorocarbons are ozone-depleting substances subject to control under the Montreal Protocol.
HFCs:   Hydrofluorocarbons are subject to emissions control under the Kyoto Protocol and the Paris Agreement, given that they have significant greenhouse 

effects, although they neither contain chlorine nor deplete the ozone layer. HFCs are subject to production and consumption reductions under the Kigali 
Amendment to the Montreal Protocol.

General
term Specified CFCs

Four fluorinated gas substitutes

Three fluorinated gas substitutes -

Type CFC HCFC HFC PFC SF6 NF3

International 
regulations

Substances subject to control under the Montreal 
Protocol (regulations of production and import), not 

subject to control under the Kyoto Protocol
Substances subject to control under the Kyoto Protocol and the Paris Agreement

(Nf3 was added in 2013)

Ozone layer 
depletion 

effect
Large Relatively small Do not deplete the ozone layer at all

Greenhouse 
effect 

(GWP*1)

Extremely large
(approx.10,000)

Large
(several hundred-

approx. 2,000)

Large
(several hundred-

approx. 4,000) 
*2

Extremely large
(approx. 6,000-

9,000)

Extremely large
(approx. 23,900)

Extremely large
(approx.17,200)

Main 
applications

• Refrigerants for 
refrigeration and air 
conditioning 
equipment

• Detergents, solvents, 
and the like

(Completely abolished 
after 1995)

• Refrigerants for 
refrigeration and air 
conditioning 
equipment

• Detergents, solvents, 
and the like 

(Scheduled to be 
abolished by 2020)

• Refrigerants for 
refrigeration and 
air conditioning 
equipment

• Foaming agents
for heat insulation
materials, and so 
on

• Semiconductors, 
liquid crystal 
manufacturing

• Detergents, 
solvents

• Electrical
insulating 
equipment

• Semiconductors, 
liquid crystal 
manufacturing

• Magnesium 
manufacturing

• Semiconductors, 
liquid crystal 
manufacturing, 
and the like

<Major substances whose usage needs to be reduced to prevent global warming>

*1 GWP: Global Warming Potential (a value representing the number of times the greenhouse effect of CO2)
*2 Value as a main refrigerant type
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●Regulations on f luorocarbon emissions and relevant measures
Due to the adoption of the Montreal Protocol in 1987, there 
has been an ongoing shift from specified fluorocarbons to 
alternative fluorocarbons known as HFCs, which resulted in 
a sharp rise in greenhouse gas emissions, particularly from 
refrigerators and air conditioners. In 1992, the United Nations 
Framework Convention on Climate Change was adopted, 
followed by the Kyoto Protocol in 1997. Japan honored 
its commitment for the first period from 2008 to 2012 by 
successfully reducing greenhouse gas emissions by 6% from the 
1990 level. The Paris Agreement adopted in 2015 urged each 
signatory state to further cut greenhouse gas emissions. In 2016, 
the Kigali Amendment to the Montreal Protocol mandated a 

phased reduction of HFC production and consumption. Even 
refrigerants for refrigeration and air conditioning equipment 
that meet the target global warming potential (GWP) values 
under the Act on Rational Use and Appropriate Management of 
Fluorocarbons in Japan may fall short of the standards required 
by the Kigali Amendment. In July 2020, the Ministry of 
Economy, Trade and Industry (METI) revised the fluorocarbon 
consumption forecast with the aim of achieving the reduction 
targets while ensuring the adoption of a lower-GWP refrigerant. 
The Japanese Government’s commitment to carbon neutrality 
by 2050 also urges further measures to reduce emissions of 
HFCs and other fluorocarbons in general.

Reduction rate α 
3.8% per year

71.52 (Mt-CO2) [Baseline of Japan’s mandatory reduction]
 (The baseline is calculated based on the average values between 2011 and 2013 and reported to the United Nations)

Mandatory reduction under the Kigali Amendment
▲10％（64.36M）

▲40%（42.91M）

▲70%（21.45M）

▲80%
（14.30M）

▲85%
（10.73M）

forecast for fluorocarbons 
use in 2020 (defined) 43.40

forecast for fluorocarbons 
use in 2025 (defined)

36.5

about 59.50

43.39
（Actual result）

50.25
（Actual result）

54.38
（Actual result） 50.23

（estimated achievement）
49.08
（estimated application baseline）

30.33 28.40

Reduction rate12.6% per year
16.80

14.50

11.14
8.58

60（Mt-CO2）

50

40

30

20

10

2012・・・     16       17       18         19          20 24 25 29 30 34 36-
Regulations take effect

Reduction rateβ
10.4% per year

Forecast for fluorocarbons use in 
2025 (revised) 36.5 M→ 28.4 Mt-CO2

The forecast has been revised to reflect the reduction 
effects of designated products that have been added 
or will be added after formulating the forecast for 
fluorocarbons use in 2013 (centrifugal chillers, building 
multi-systems, condensing units, heat-insulating 
materials, internal refrigeration and freezing 
equipment, fiscal year → calendar year).

Forecast for fluorocarbons use in 2029 (2030) 
(newly established) 16.8 M (14.5 M) T-CO2

The results of product development that utilizes NEDO projects will be 
disseminated in the market as much as possible. The forecasts incorporate the 
reduction effects by progress being made in lowering the GWP of commercial 
refrigeration and air-conditioning equipment such as showcases and trucks.

Ozone layer protection Global warming prevention

Prospect of increased 
emissions 

through 2030  
▼

New countermeasures 
required

Discovery of 
ozone layer 
depletion 

mechanism

Adoption of 
Vienna 

Convention in 
1985

Adoption of 
Montreal
Protocol
in 1987

Adoption of 
Framework 

Convention on 
Climate Change 

in 1992

Adoption of 
Kigali 

Amendment* to 
Montreal 
Protocol 
in 2016

Adoption of 
Paris 

Agreement in 
2015

Adoption of 
Kyoto Protocol 

in 1997

Reduction of HFC 
emissions required

   CFCs: Completely abolished in developed and developing countries
HCFCs: Scheduled to be completely abolished by 2020 in developed countries and
              by 2030 in developing countries.

Yes

Greenhouse effect

Large Large

Ozone layer
depletion
effect

Ozone layer
depletion
effect No SmallNo

Greenhouse effect Ozone layer
depletion
effect

Greenhouse effect

HFCs
HFC-134a

HFC-410A
ODP＝0.0  GWP=1,430

ODP＝0.0  GWP=2,090

CFCs, HCFCs
CFC-12

HCFC-22
ODP＝1.0　GWP=10,900

ODP＝0.055　GWP=1,810 Replacement Replacement

Conversion of
refrigerants

Low-GWP
refrigerant

Ozone-depleting potential (ODP): This term refers to the relative strength of the depletion effect affecting the ozone layer when the strength of CFC-11 is fixed at 1.0.
*Kigali is the name of the capital city of Rwanda where the 28th Meeting of the Parties to the Montreal Protocol (MOP28) took place.
The agreement is called the Kigali Amendment since it was concluded at this meeting.

Forecast for fluorocarbons use (revised in 2025, and newly established in 2030)

Source: Data by WG on measures to deal with Fluorocarbons, Manufacturing Industry Committee, Industrial Structure Council (March 3, 2021)
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Reducing Fluorocarbon Emissions

CASE 

01
Development of next-generation refrigerants, methods to evaluate them, and 

technologies to provide compatible refrigerators and air conditioners

Technologically speaking, it is extremely difficult for many next-generation low-GWP refrigerants to realize equipment performance 
rivalling or exceeding that of refrigerators or air conditioners designed to operate with conventional HFC refrigerants. Such 
refrigerants also have safety issues such as flammability and chemical instability. In a bid to popularize and facilitate the practical 
application of next-generation refrigerants and compatible equipment, NEDO is developing methods for performance and safety 
evaluations and risk assessments for next-generation refrigerants, as well as compatible equipment. It is also incorporating project 
outcomes into international standards and standardization processes.

Initiative

Evaluation of basic properties and 
performance of refrigerants

Safety evaluation 
(leakage and explosion protection)

Operational data from refrigerant performance evaluation equipment

(a) Apparatus for measuring flammability limits as one of the safety and risk evaluation items
(b) Risk evaluation of refrigerant leakage from a room air conditioner’ s indoor unit

(a) (b)

Construction of an ignition source model for a leaked refrigerant, and flammability evaluation

Ammonia
Carbon dioxide 

Air
Carbon dioxide Commercial air 

conditioners

Domestic air 
conditioners

HFO refrigerants
Automobile air 

conditioners

イソブタン

Commercial refrigeration Air conditioning

℃

Refrigeration and freezing Heating

Large

Small

Scale of equipm
ent

Isobutane 
Carbon dioxide 

Carbon dioxide

Vending machine
 (for refrigeration)

Isobutane

Isobutane
Carbon dioxide

Vending machine
 (for heating)

Domestic 
refrigerator-freezers Hot water supply

−60 −40 −20 −10 10 20 40 600

Large cold-storage 
warehouse and cryogenic 
refrigerators

Some alternative 
refrigerants are 
already available 
on the market, but 
challenges remain 
with their 
popularization.

Medium-sized 
commercial 
refrigerator-
freezers

Small 
commercial 
refrigerator-
freezers

Ongoing 
adoption of 
CO2, HFO, 
HC, and other 
alternatives

No promising 
alternatives have been 
identified.

Large amount of 
charged 
refrigerant, High 
deployment cost, 
High safety risk

Small amount 
of charged 
refrigerant, Low 
deployment 
cost, Low 
safety risk

Background and purpose

(Project period: FY2018–FY2022; Project participants: Kyushu University and eight other organizations)

Activities toward the formulation of international regulations/standards and registration in international databases

★ Examination of ignition sources, countermeasures against chemical instability, and so on
*4 National Institute of Standards and Technology, which develops the international standard database for thermophysical properties.

Target Content of  
standard - 2018 2019 2020 2021 2022

(International 
standard) 

IEC60335-2-40

Standard for the 
use of 
flammable
refrigerants for
air conditioners
(split air 
conditioners)

Activities 
toward

standardization

Edition 6.0 was 
published

(requirements for 
A2L refrigerants 

were added).

Edition 7.0 was published 
(requirements for A2/A3 

refrigerants were added).

Science Council (*2)

Input of the 
project

(International 
standard) 

IEC60335-2-89

Standard for the 
use of 
flammable
refrigerants for
sealed 
commercial 
refrigerating 
appliances
(refrigerating  
showcases)

Activities 
toward

standardization

Edition 3.0 
(requirements for 
A2/A3 refrigerants 

were added)

Edition 4.0 
(revised 

edition) will be 
published.

Input of the 
project

(International 
database) 
REFPROP

Database 
software of 
refrigerant
thermophysical 
properties
created by NIST 
(*4)

Activities 
toward DB

Input of the 
project

Safety and risk assessment
(examination of ignition sources, leakage 

test, and so on)
*3 Working group for raising the charging limit 
specified by the IEC

International 
conference

(* 3)
The JRAIA joined 
as the Japanese 
representative. 

Next 
release

Performance evaluation
(physical properties, performance, 
etc.)

Next 
revision

Safety and risk 
assessment (★)

International 
conference (*1)

The Japan 
Refrigeration and Air 
Conditioning Industry 
Association (JRAIA) 

joined as the 
Japanese 

representative.

*1 Working group for the safety of 
residential air-conditioners
*2 The International Symposium on 
New Refrigerants and Environmental 
Technology

Performance evaluation
(flammable/low GWP refrigerants)

Performance evaluation
(non-flammable/low GWP refrigerants)
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Water Recycling
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Unrelenting population growth combined with urbanization 
and industrialization is pushing up demand for water around 
the world. In accordance with the increase in the demand for 
water and encouraged by public-private initiatives and various 
measures, a greater number of Japanese companies also seek 
to expand their business operations overseas. In this light, 

NEDO is encouraging Japanese enterprises to venture into the 
international water business not only in developed markets, but 
also in emerging and developing markets that hold potential 
for water infrastructure businesses, while promoting their 
partnerships with the host countries.

●Projected global water demand

Global demand for water is increasing along with 
population growth and the development of urbanization 
and industrialization. Water-related issues, including water 
shortages and water pollution in urban and other areas, 
are becoming more apparent. Solutions to such issues 
are therefore being sought in terms of both quantity and 
quality. Although Japan boasts superb membrane filtration 
technologies, to lead the world in the water business, the 
country needs to reshape its technologies into more advanced 
systems, strengthen its competence in managing water 
resources and operating technologies that can be applied 
right around the world, and forge global partnerships to 
develop overseas markets and further expand its business. 
To this end, projects are being conducted that aim at 
supporting entry into overseas markets and strengthening 
industrial competitiveness. Examples include: research and 
development of key technologies for water treatment and 
water resource management in Japan and beyond; various 
surveys for international roll-out of water businesses; 
and assistance for partner countries in planning their 
infrastructure projects.

Source: METI, Overview of a Decade of Measures for International Expansion of the Water Business and Studies to Explore Future Directions (Summary), March 2021

Sales performance of Japanese companies  
engaged in international water business

Domestic sales 
1.5872 trillion yen

2.633 
trillion yen, 

FY2019

49.7

2010 2015 2019 2020 2025 2030

69.9 71.9 70.1

84.4

16.8%

76.9%

（出所）水ビジネス海外展開施策の 10年の振り返りと今後の展開の方向性に関する調査（令和 3年 3月）
※富士経済によるアンケート調査。調査対象企業数 266社のうち回答のあった 73社の集計。
図表内の数値は、端数処理により合計が一致しない場合がある。

（出所）WaterData（Global Water Intelligence）より富士経済作成 

※Global Water IntelligenceのWaterData には本調査の対象外である、ダム・地下水保護など
を含む 「Water Resources」 の数値が含まれているため、ここでは除いて市場規模を算出した。
（備考）円数値は各年間平均レートで換算 (2019年以降は 2019年平均レート ) 

参照する Global Water Intelligence の WaterData は、 2013 年から 2024年分までのため、 
それ以外の年は、事業分野（上水・下水・産業用水・その他・海水淡水化）ごとの
施設整備市場と維持管理市場別の 2013年から 2019年実績値の年平均成長率を基に推計した。 
図表中の数値は、端数処理により合計が一致しない場合がある。

6.3%

Trends in the global 
water market

Almost doubled in FY2019 
compared to FY2010 Growing global market due to population 

growth and ongoing urbanization

Overseas sales　
347.3 billion yen

112.5 
trillion 
yen 

Unspecified domestic 
or international sales
　128.7 billion yen
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6.3%

Trends in the global 
water market

Almost doubled in FY2019 
compared to FY2010 Growing global market due to population 

growth and ongoing urbanization

Overseas sales　
347.3 billion yen

112.5 
trillion 
yen 

Unspecified domestic 
or international sales
　128.7 billion yen

Water 
Recycling

Vital environmental technology for 
humankind
Initiatives for viable water treatment 
systems

Industrial 
wastewater

Seawater

Plant

Drinking water and reused water

Water purification 
plant

Plant for desalination and 
sewage treatment

Reused water
River water

City
Sewage

River
Rainwater

Industrial water

Industrial wastewater 
treatment and reuse

Desalination system integrated with 
sewage treatment and reuse 

Rainwater collection 
and reuse

Image of a city that has realized water recycling
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In terms of water treatment, Japan excels in providing materials and components employed in membrane filtration. Japanese companies, 
however, lack adequate technologies and expertise for managing and operating water supply and wastewater facilities, which traditionally 
have been controlled by governments. Furthermore, they are inexperienced at managing foreign exchange and country risks associated 
with longer contract periods for overseas projects. To alleviate this problem, NEDO helps Japanese companies to further advance their 
energy conservation systems for desalinating seawater or recycling various kinds of water at reduced environmental loads.

Once the companies’ technologies are established in the domestic market, NEDO organizes international demonstration and research 
projects to sharpen their competitive edge overseas.

Sharpening Japan’s edge in the water business

●Technologies and systems established in Japan

Sewage and wastewater treatment Seawater desalination
● Energy- and cost-efficient

● Reduced environmental impacts

● Osmotic energy recovery

Lab-scale unit of low-pressure multi-stage 
high-recovery seawater desalination system

Energy-efficient MBR plant

Reverse osmosis (RO) 
membrane unit 

in sewage system

RO membrane unit 
in seawater system

● Treatment technologies using membranes  
   (Development of filtration membranes, improvement of energy 

efficiency using the membrane bioreactor (MBR) method)

● Development and demonstration of 
integrated systems for sewage treatment 
and seawater desalination

NEDO organizes needs and challenges, and various kinds of 
projects are conducted according to features of different markets. 
For instance, developed markets are targeted because there is 
forecast demand for energy savings and cost cutting through 

applying advanced technologies and high-value-added products. 
In emerging markets, demand is expected for providing expertise 
in everting from facility construction to business operation for 
desalination and water recycling plants.

●Water recycling projects in response to increasing global demand

Source: METI, Overview of a Decade of Measures for International Expansion of the Water Business and Studies to Explore Future Directions (Summary), March 2021

(Source) IMF, WaterData (Global Water Intelligence)

Potential for water business in different countries and cities around the world

Low

Egypt Mexico Malaysia

Peru
Iraq

South Africa

Chile Kuwait

Saudi Arabia

United Arab Emirates

Japan UK

Australia USA
Russia

China
Brazil

Thailand
Philippines

Senegal
Sri Lanka

Ghana
Kenya

Pakistan
India
Indonesia

Cambodia
Laos

Myanmar Nigeria
Bangladesh

Vietnam

Co
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ly 
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m

 (%
)

Population

HighGDP per capita (US$)

0

100

50

0

10,000 20,000 30,000 40,000 50,000 60,000 70,000

Assessment of needs and challenges in each type of market

Emerging markets Developed markets

Potential markets

Region-specific strategy

Demand for water supply and 
wastewater infrastructure is further 
surging as development spills over 
from urban to rural areas

Prospective need for advanced 
technologies, upgrades, and 
digital transformation

Fundamental infrastructure development is needed to address the 
limited coverage of water supply systems.Long-term engagement is 
needed to set the right legal system in place and finance projects. 
The market may mature enough to deploy innovative technologies for 
digital transformation and so forth.
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Water Recycling

CASE 

01

CASE 

02

Full-scale performance demonstration project for energy-saving seawater 
desalination system in Saudi Arabia

NEDO’s initiatives to promote nitrogen recycling

An energy-saving, environmentally-friendly desalination system has been deployed to Saudi Arabia for a reliable water supply to meet 
the pressing domestic demand. The system was developed as part of the Mega-ton Water System project under the Funding Program 
for World-Leading Innovative R&D on Science and Technology (FIRST Program), implemented by the Japanese Cabinet Office.

Treatment of water-soluble harmful substances including 
ammonia generate greenhouse gases. Whereas conventional 
detoxification processes require considerable energy input, 
NEDO is promoting a more energy-smart process that can 
recycle nitrogen as a fuel resource.

The world’s first low-pressure two-stage desalination system achieves a high yield with low-pressure desalination membranes. It is 
designed to take in and release less water than other methods, and thereby consume less energy and reduce the burden on the marine 
environment. By verifying the system’s performance with seawater in the Middle East—the world’s largest desalination market—the 
project aims to facilitate deployment and roll-out of the system to solve water problems in the region.

Energy conservation technologies are being developed 
to recover ammonia and other harmful substances as 
condensed aqueous solution from exhaust and wastewater. 
The recovered substances are detoxified by means of co-
firing with base fuels without any additional combustion 
improver.

(Project term: FY2014-FY2022, Project participants: Hitachi Ltd., Toray Industries, Inc.)

(Project period: FY2021–FY2022; 
Project participants: National Institute of Advanced Industrial Science and Technology, Kobe University, 
Tokyo Institute of Technology, Sumitomo Chemical Co., Ltd., and Kurita Water Industries Ltd.)

System Flow

Base fuel
Incineration and 
combustion unit

Power generators

Adsorption and condensation

Exhaust or wastewater 
containing harmful molecules

Exhaust and wastewater without harmful molecules

Selective adsorption 
and desorption

Size 
separation

Condensation and detoxification of water-soluble harmful molecules
Harmful molecules captured from exhaust or wastewater are recovered as condensed 
aqueous solution for detoxification by co-firing at a power plant or the like

Harmful molecules 
such as organic 
molecules and 

NH3

Harmless 
molecules 

such as N2, O2, 
and H2O

Separation and condensation 
with a method suitable 

for each kind of harmful molecule

Membrane 
condensation 

Condensed aqueous 
solution of harmful 

molecules

Detoxification 
by co-firing 

and energy recovery
Co-firing of the condensed 
aqueous solution with a base fuel 
without any combustion improver

Background and purpose

R&D overview

Salt-rejection Rate and Operation Pressure Low Pressure Two-stage RO System (simplified schematic diagram)

Seawater
(pretreated)

Brine

Product
Water

1stRO (Low pressure seawater RO membrane)

2nd RO

ERD

ERD

ERD : Energy Recovery Device

Low pressure seawater
RO membrane

(Mega-ton)

Pressure (MPa@1.0m3/m2/d)

Low pressure
desalination

High pressure
desalinationSa

lt 
re

je
ct

on
 ra

te
 (%

)

99.0

99.5

99.8

99.9

4.55.05.56.06.57.07.5

High pressure seawater
RO membrane 
(Conventional)

Background and purpose

R&D overview
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The International Energy Agency has presented segment-specific 
reduction targets for CO2 emissions to limit global warming 
to a 2°C rise by 2100. Aside from energy conservation efforts 
and adoption of renewable energy, multiple means need to be 

employed in combination to reach carbon neutrality. CCUS is 
one of the top priorities. CCUS technologies need to help reduce 
annual CO2 emissions by some 6.9 billion tons if the world is 
ever to reach carbon neutrality by 2070.

Japan must mobilize a range of technologies to reach carbon neutrality by 2050. As such, research and development is underway 
of technologies to generate power with significantly lower CO2 emissions, to utilize ammonia without generating CO2, and 
to produce iron by employing a hydrogen reduction method. Research and development is also being conducted on carbon 
sequestration technology to separate and capture CO2 released into the atmosphere and utilize or store it (CCUS and carbon 
recycling).

Hekinan Thermal Power Station operated by JERA Co., Inc.

Global energy sector CO2 emissions reductions by measure in the Sustainable Development Scenario relative to the Stated Policies Scenario, 2019-70

Cumulative, 2020-70Annual

Energy
efficiency*

Electrification,
CCUS, bioenergy,
hydrogen

0

-10

-20

-30

-40

G
tC

O
2/y

r

2019

Avoided demand
Bioenergy

Technology performance
Other renewables

Electrification
Other fuel shifts

Hydrogen
CCUS

2030 2040 2050 2060 2070

Next-Generation 
Thermal Power 

Generation/CCUS

Toward a decarbonized future 
with CCUS, carbon recycling, 
and reduced carbon emissions from 
thermal power generation

●Essential technology for fulfilling commitments under the Paris Agreement

Source: IEA “Energy Technology Perspectives 2020” Figure2.2
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●Japan’s Sixth Strategic Energy Plan

●Green Growth Strategy Through Achieving Carbon Neutrality

In June 2021, the Japanese Government formulated the Green 
Growth Strategy with 14 essential priorities to reach carbon 
neutrality by 2050.

In this context, the plan urgently calls for the practical application 
of hydrogen reduction at steel mills, as well as technologies for 

In October 2021, METI formulated the Sixth Strategic Energy 
Plan and set out an energy policy to reach carbon neutrality by 
2050, reduce CO2 emissions by 46% by FY2030, and even reach 
the new, more ambitious reduction target of 50% through further 
efforts (announced in April 2021).

With a view to reaching carbon neutrality by 2050, the strategic 
plan calls for an ambitious and radical policy shift to bring 
down CO2 emissions from thermal power generation to net 
zero. Thermal power generation has played a crucial role as a 
reliable and resilient source of electric power, and it remains 
vital for balancing out the fluctuations caused by renewable 
sources of energy. The key, therefore, is to maintain reliable 
supplies of power while making them carbon free. Toward such 
a decarbonized future, the plan advocates for adopting hydrogen 
and ammonia as fuels for thermal power generation and for 
carbon capture, storage, and utilization.

ammonia co-firing and carbon recycling at thermal power plants.
NEDO’s Environment Department is promoting five projects 
with the Green Innovation Fund set up in line with the Green 
Growth Strategy Through Achieving Carbon Neutrality. The aim 
is to develop the following technologies, which are described in 
detail from Page 32.

Source: Outline of the Strategic Energy Plan (Ministry of Economy, Trade and Industry)

*1 The Smart Community and Energy Systems Department is conducting a project called “Reduction of Ammonia Supply Costs.”
*2  The New Energy Technology Department is conducting a related project entitled “Development of Technology for Producing Sustainable 

Aviation Fuel (SAF),” and the Energy Conservation Technology Department is undertaking another project entitled “Technology 
Development Related to Improvement of Fuel Utilization Technology.”

Projects implemented by NEDO’s Environment Department

Hydrogen Utilization in Iron and Steelmaking Processes

Fuel Ammonia Supply Chain Establishment (high-volume co-firing or mono-fuel combustion 
in ammonia-fired power generation)*1

Development of Technology for Producing Fuel Using CO2, etc. 
(synthetic fuels, synthetic methane, green LPG)*2

Development of Technology for Producing Concrete and Cement Using CO2

Development of Technology for CO2 Separation, Capture, etc.

Power generation mix

Renewable
energy

Approx. 934 TWh

Approx. 1,024 TWh

Approx.
18%

Approx.
36–38%

Approx.
22–24%

Approx.
20–22%

Approx.
27%

Approx.
26%

Approx. 3%

Approx.
20–22%

Approx.
20%

Approx.
19%

Approx. 2%

Non-fossil, 
Approx. 

24%

Fossil, 
Approx. 

76%

Fossil,
Approx.

41%

Fossil,
Approx.

56%

Non-fossil, 
Approx. 

59%

Hydrogen and
ammonia,

Approx. 1%

Non-fossil,
Approx.

44%

Approx.
37%

Approx.
32%

Approx.
6%

Approx.
7%

Approx. 1,065 TWh

Nuclear

LNG

Coal

FY2030FY2019 FY2030,
(Previous energy mix)

Oil, and the like.
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Next-Generation Thermal Power Generation/CCUS

FY 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

1st stage Demonstration of 
oxygen-blown IGCC

2nd stage Demonstration of 
IGCC with CO2 capture

3rd stage Demonstration of 
IGFC with CO2 capture

Development of Elemental Gas 
Turbine Technologies for Carbon 
Capture & Storage Load Change

CASE 

01
Demonstration of integrated coal gasification fuel cell combined cycle (IGFC) and 

development of technologies for CO2 utilization at the R&D and demonstration base

IGFC demonstration

It is ever more vital for coal-fired power plants to reduce their CO2 emissions. In a demonstration project, NEDO is searching for a 
breakthrough by joining the forces of IGFC for generating power with ultimate efficiency and technologies for CO2 capture.

Integrated infrastructure is also being developed to create an environment where CO2 captured in the demonstration can be used to 
carry out efficient and intensive research and development on various carbon recycling technologies so they can be rapidly developed 
as commercial technologies.

CO2液化・輸送CO₂ liquefaction, transportation

CO₂ liquefaction
transportation

R&D and Demonstration Base for Carbon Recycling at Osaki-Kamijima

Researchers, Engineers, Academic Buildings, etc.

Implementing R&D and Demonstration Projects

Catalyst
Algae

Liquid fuel

Carbonate chloride 

Chemicals Concrete products 

CO，H2

CO，H2

H2

 
GT ST G

CO2

 

1st Stage: Demonstration of oxygen-blown IGCC

Coal

Coal Gasification
Waste Water
Treatment

Steam

Sulfur Removal Sulfur
Recovery
Sulfur
Recovery

Gas Clean-up

Nitrogen

Oxygen

Air

Air
 S

ep
ara

tio
n

Air Compressor

Combustor
Steam

Heat Recovery
Steam Generator

(HRSG)

Combined Cycle

Stack

2nd Stage:
Demonstration of 
IGCC with CO2 capture

Fuel cell

3rd Stage: 
Demonstration of 
IGFC with CO2 capture

Overview of Osaki CoolGen project

Fuel cell system employed for IGFC demonstration

Full view of project site with the demonstration facilities

There was a demonstration of IGCC combined with CO2 capture 
as part of another demonstration project with oxygen-blown 
IGCC that concluded in FY2018. In 2022, another project was 
initiated to demonstrate the world’s first megawatt-class SOFC-
based IGFC combined with CO2 capture. When applying the 
demonstrated cycle, a commercial-scale plant with an output 
of some 500 MW is expected to achieve higher efficiency than 
conventional power plants while reducing CO2 emissions by 
91% compared to conventional ultra-supercritical plants.

Background and purpose

R&D overview

(Project period: FY2016–FY2025; 
Project participants: Osaki CoolGen Corporation, Hitachi, 
Ltd., and Mitsubishi Heavy Industries, Ltd.)

Area of IGCC facilities
Area of CO2 capture demonstration facilities 
Area of IGFC demonstration facilities

Source: Prepared by NEDO based on "Progressive Environmental Innovation Strategy" 
(Ministry of Economy, Trade and Industry)
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Empirical research is being undertaken on carbon recycling 
at a facility constructed in Osakikamijima, Hiroshima, 
which is divided into three zones dedicated to basic research, 
demonstrating testing, and research on algae (conducted by the 
New Energy Technology Department). Using the supply of CO2 
captured from the IGFC demonstration project, technologies are 
being developed to effectively apply CO2 for various purposes, 
such as the production of biofuels, chemicals, and carbonates. 
The economic viability, emission-reduction performance, and 
other aspects of these technologies are also being evaluated 
through empirical research, and so on.

Development of technologies for CO2 utilization at the R&D and demonstration base

Dedicated base for carbon recycling R&D and demonstration testing

Schematic illustration of the entire dedicated base for carbon recycling R&D 
and demonstration testing

Research building in the basic research zone

Algae Research Area

Demonstration Research Area

Basic Research Area

Projects Participants

Project to promote the establishment of CO2 utilization R&D and 
demonstration base (FY2020–FY2024) Osaki CoolGen Corporation

Optimization study and implementation for the basic research base 
establishment (FY2020–FY2024) Japan Coal Frontier Organization

R&D on CO2-based concrete curing (FY2020–FY2022) Chugoku Electric Power Co., Inc., Kajima Corporation, 
Mitsubishi Corporation

R&D on carbon recycling in selective synthesis of chemicals (FY2020–
FY2024) Kawasaki Heavy Industries, Ltd., Osaka University

Development of Gas-to-Lipids bioprocess (FY2020–FY2023) Hiroshima University, Chugoku Electric Power Co., Inc.

Production of value-added chemicals from CO2 using boron-doped 
diamond electrodes (FY2022–FY2024)

Keio University, Tokyo University of Science, Japan Coal 
Frontier Organization

A novel CO2 decomposition and reduction process using 
atmospheric pressure plasma (FY2022–FY2024)

Tokai National Higher Education and Research System, 
Kawada Industries, Inc.

Development of algal biomass production and application technologies 
enabling highly efficient CO2 utilization (FY2022–FY2024) Nippon Steel Corporation

R&D for synthesis of silicon carbide derived from industrial waste 
using CO2 as a carbon source (FY2022–FY2024) Tohoku University

R&D of carbon recycled LP gas manufacturing technology and 
processes (FY2022–FY2024)

ENEOS Globe Corporation, Nippon Steel Corporation, 
Toyama University

R&D of CO2 fixation by microalgae and high-value ingredients 
production (FY2022–FY2024) Algal Bio Co., Ltd., Kansai Electric Power Co., Inc.

R&D overview
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Next-Generation Thermal Power Generation/CCUS

Research and development toward practical application of CO2 separation 
membrane systems

Practical research and development of CO2 solid sorbents

CASE 

02

CO2 separation and capture

Research and Development of CO2-H2 Membrane Separation System, using High-Performance CO2 Separation Membrane Modules 

Installation plan of 
pilot-scale test facility

The practical application of CO2-selective membranes in a separation membrane system to integrate processes for capturing and 
utilizing CO2 is being researched.

The viability of solid sorbents employed to capture CO2 from coal-fired exhaust is being demonstrated by the construction of a pilot-
scale demonstration facility at Maizuru Power Station, which is a coal-fired power plant operated by Kansai Electric Power. The 
facility’s moving-bed system continuously captures CO2. Technologies are also being established for producing suitable solid sorbents 
to capture CO2 from coal-fired exhaust gas.

It is important that CO2 is captured using a method suited to the emission source and intended application. In pursuing viable CCUS 
and carbon recycling, energy conservation systems must be developed to capture CO2 at low cost. Necessary tasks toward this end 
include the development of a wide range of materials, exploration of viable processes, and validation in terms of durability, reliability, 
and so forth.

Projects  (FY2021–FY2023) Participants

R&D of heat and impurity resistant CO2 separation membrane and CO2 
separation technology Toray Industries, Inc.

Research and development of an effective CO2 capture process with novel 
CO2 separation membrane modules

Kyoto Institute of Technology, Tokyo Institute of Technology, 
Tosoh Corporation

Research and development of CO2-H2 membrane separation system using 
high-performance CO2 separation membrane modules

Collaborative Innovation Partnership for Next-
generation Membrane Modules

Coal

O2

Steam Heat 
exchanger H2

CO2

Gasifier WGS reactor CO2-selective
membrane module 

CCS

Power 
genera

Permeate 
tube

Retentate 

Permeate

Feed 
gas Feed gas 

spacer
Feed 
gas

Permeate 
gas spacer 

Molecular gate
membranes

Spiral-wound Module

Background and purpose

R&D overview

R&D overview

(Project period: FY2018–FY2024; 
Project participants: Kawasaki Heavy 
Industries, Ltd., Research Institute of 
Innovative Technology for the Earth)Image of the solid absorbent method (moving-bed 

method) for coal thermal power
The Kansai Electric Power Company, Inc. Maizuru power 

station (Source: The Kansai Electric Power Company, Inc.)

25



Development of a polygeneration system for capturing CO2

CASE 

03
Development of technologies that respond to coal-fired load fluctuations to propel 

massive deployment of renewable energy

Source: METI, Grid Constraints and Necessary Measures Toward Massive Deployment 
of Renewable Energy

Power supply and demand

Massive deployment of renewable sources of energy must be backed up by coal-fired power generation that can mitigate any momentary 
or prolonged dip in the renewables’ power output. It is therefore essential to develop technologies that enhance the adjustability and 
reliability of necessary equipment.

Projects (FY2020–FY2022) Participants

Development of high-resolution phased 
array system to respond to load fluctuation

Tohoku University, Tohoku Electric Power 
Engineering & Construction Co., Inc.

Development of coal-fired boiler load 
fluctuation response technologies

Mitsubishi Heavy Industries, Ltd., Central 
Research Institute of Electric Power Industry

Development of technology to respond to load 
fluctuations in coal-fired turbine generators

Toshiba Energy Systems & 
Solutions Corporation

R&D of high-precision remaining life 
diagnostic technology for coal-fired 
boiler load fluctuation

Chugoku Electric Power Co., Inc., 
Tokyo University of Science, Kumamoto 
University, Osaka Prefecture University, 
Kindai University, Hihakaikensa Co., Ltd.

To reduce the cost of carbon capture, the development of a viable polygeneration system for capturing CO2 that turns biomass and 
waste into fuel to reduce CO2 emissions and produce valuable substances through gasification is being sought.

Technical advancement is being pursued in failure prognosis and life prediction for the maintenance of coal-fired power generation 
equipment to reduce the risk of accidents and maintenance costs associated with mitigating load fluctuations. The development of a 
thermal storage system to enable thermal power generation equipment to adjust its load over a wider range at a higher rate in order to 
stabilize connected grids is being sought.

Pow
er output

morning nightnoon

Baseload power sources(nuclear  power, hydro power, etc.)

Thermal power generation(LNG, oil, etc.)

Increased of thermal power generation

Control of thermal 
power generation

Suppressed due to surplus 
electricity generated by 

solar power exceeding demand

Solar 
power

The black line is 
electricity demand

R&D overview

(Project term: FY2020-FY2024, 
Project participants: Central Research Institute of Electric Power Industry)

(Project term: FY2020-FY2024, 
Project participants: OSAKA GAS Co., Ltd., JAPAN 
COAL FRONTIER ORGANIZATION (JCOAL))
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Development of basic technology for a polygeneration system utilizing various fuels for capturing CO2

Development of chemical looping 
polygeneration technology

Background and purpose

R&D overview
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Next-Generation Thermal Power Generation/CCUS

CO2 Capture

Loading Facility/Port

CO2Liquefaction

CO2 Storage

Loading

CO2
Storage

Unloading

CO2Ship Transportation

Receiving Facility/Port

Coal-fired power plant
(Maizuru,Kyoto)

(Tomakomai,Hokkaido)

Carbon capture unit CO2 injection unit

CASE 
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NEDO conducts large-scale demonstration of CO2 storage in pursuit of practical application of CCUS, which requires both the 
development of a monitoring technology for ensuring storage safety, and a safe and economic means to transport a large amount of 
CO2.

Large-scale CCS demonstration project in Tomakomai

Research and development toward practical application of CCS

A CCS demonstration is being conducted to capture CO2 from a hydrogen production unit at an oil refinery and store the gas in 
a geological formation at a depth of at least 1,000 m below the seabed. In 2019, the target to inject 300,000 tons of CO2 into that 
formation was achieved. Currently, without any additional injections, a marine environmental survey, and so on, are being conducted 
while monitoring the behavior of the injected CO2.

Development is underway of technology for transporting liquefied CO2 by ship, as one 
of the various possible methods for the long-distance transport of CO2 captured from 
emission sources. As a first step, a liquefied CO2 tanking system is being developed for 
shipping vessels and ground installations for liquefying, storing, loading, and unloading 
CO2. The development and demonstration will then take place on an integrated process 
for safety and economically transporting CO2 in bulk by ship. In this project, in total up 
to about 90,000 tons of CO2, which is initially and/or from time to time, if additionally 
required, captured at  Kansai  Electric  Power's Maizuru Power Station and supplied to 
this project, is transported by ship mainly between Maizuru and Tomakomai in Hokkaido.

(Project period: FY2018–FY2026, Project participant: Japan CCS Co., Ltd.)

(Project period: FY2021–FY2026; 
Project participants: Japan CCS Co., Ltd., Engineering Advancement Association of Japan, Itochu Corporation, and Nippon Steel Corporation)

Development and demonstration of technology for transporting CO2 by ship 

Development and demonstration of a technology for transporting CO2 by ship

CO2 Capture

Loading Facility/Port

CO2Liquefaction

CO2 Storage

Loading

CO2
Storage

Unloading

CO2Ship Transportation

Receiving Facility/Port

Coal-fired power plant
(Maizuru,Kyoto)

(Tomakomai,Hokkaido)

Background and purpose

R&D overview

Injection Storage

Gas Delivery Facility

CO2 containing gas

Injection
Wells (2)

PSA offgas
delivery

Capture

Carbon dioxide capture/Injection Facility

【Reservoir】Sandstone layers of Moebetsu Fm.
1,000~1,200m under the seabed

【Reservoir】T1 Member of Takinoue Fm.
2,400~3,000m under the seabed

Conceptual diagram of CCS demonstration
Source: Japan CCS Co., Ltd.

R&D overview Liquefied CO2 tanker vessel 
and unloading terminal

Liquefied CO2 tanker vessel

Unloaders

CO2 tanks

Coal-fired power plant
（Maizuru,Kyoto）

（Tomakomai,Hokkaido）

(Prepared by NEDO based on materials issued by the Ministry 
of Economy, Trade and Industry and project implementers)
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Carbon recycling technologies for effectively utilizing CO2

Development of technologies for turning CO2 into chemicals

Schematic diagram of development of practical technology for synthetic 
methane into city gas pipeline using CO2‐methanation system

Technology development for paraxylene production from CO2

Carbon recycling is based on the notion that CO2 emissions are a valuable resource. The practice makes use of CO2 to provide 
chemicals, fuels, minerals, and other useful materials and, as a result, reduces atmospheric emissions.

Development efforts have so far been directed toward cost reduction and the wider application of products made through carbon 
recycling. In July 2021, the Japanese Government’s Roadmap for Carbon Recycling Technologies was revised to speed up these efforts.

Development of practical technology for synthetic methane into city gas pipeline 
using a large-scale CO2-methanation system

One of the world’s largest CO2 methanation 
systems is being built at INPEX Corporation’s 
Nagaoka Field in order to utilize nearly 400 Nm3 
of CO2 generated per hour and inject the produced 
methane into a city gas pipeline.

Technology is being developed for direct olefin 
synthesis in a single step from CO2 and hydrogen or 
syngas as a way to synthesize chemicals with CO2. 
A range of technologies is also being developed for 
producing paraxylene, methanol, and the like and 
for optimizing their production systems.

(Project period: FY2021-2025
Project participant: INPEX CORPORATION)
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Projects Participants

Technology development for paraxylene production from CO2 
(FY2020–FY2023)

Toyama University, Nippon Steel Corporation, 
Nippon Steel Engineering Co., Ltd., HighChem Co., Ltd., 
Chiyoda Corporation, Mitsubishi Corporation

Development of optimum system for methanol synthesis using CO2 
(FY2021–FY2025)

JFE Steel Corporation, Research Institute of Innovative 
Technology for the Earth

Process development of lower olefins synthesis by direct 
hydrogenation of carbon dioxides (FY2021–FY2025) IHI Corporation

Background and purpose

R&D overview

R&D overview
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Next-Generation Thermal Power Generation/CCUS

Research and development of accelerated carbonation process by using 
Ca in industrial waste

Key underlying technologies are being developed to separate 
active ingredients for CO2 fixation from seawater, mineral waste, 
waste concrete, combustion ash, iron and steel slag, and other 
industrial by-products to inexpensively provide aggregates, 
admixtures, carbonates, and other materials for CO2 fixation and 
to produce carbon materials and carbides from CO2.

Research and development is being undertaken to devise an integrated process to efficiently utilize CO2 in liquid synthetic fuels 
(e-fuels) that can replace fossil-derived fuels. In this process, hydrogen and electric power produced with renewable energy is brought 
into the reaction with captured CO2. The resulting syngas (CO, H2) is turned into liquid synthetic fuels through the Fischer-Tropsch 
catalysis reaction.

Development of CO2 utilization technology for 
concrete, cement, carbonate, carbon, carbide, and so on

Extraction of 
calcium ion Carbonation

Waste concrete

CO2

Utilization

Calcium carbonate

• CO2 pressure-swing method
• Carbonation method using electrodialysis

Projects Participants

Research and development of CO2-absorbing sintered material by 
using microwaves (CO2-TriCOM technology) (FY2020–FY2024)

The Chugoku Electric Power Co., Inc. Hiroshima University, 
Chugoku Koatsu Concrete Industries Co., Ltd.

Research and development of accelerated carbonation process by 
using Ca in industrial waste (FY2020–FY2024)

Idemitsu Kosan Co., Ltd., UBE Corporation, JGC Japan 
Corporation, JGC Holdings Corporation, Tohoku University, 
Seikei University

Development of CO2 fixation process using solvent extraction method 
for Ca in steelmaking slag (FY2021–FY2024) Kobe Steel, Ltd., Kobelco Eco-Solutions Co., Ltd.

Developing CO2-fixing technology based on fast, large-quantity 
carbonation of steel slag (FY2021–FY2025) JFE Steel Corporation

Development of carbon material manufacturing technology by chemical 
decomposition of carbon dioxide (FY2021–FY2025) Mitsubishi Materials Corporation

Development of technologies for utilizing CO2 in liquid synthetic fuels

R&D overview

R&D overview

(Project term : FY2020-FY2024
Project participants: Seikei University / ENEOS Corporation / Tokai National Higher Education 
and Research System / Yokohama National University / Idemitsu Kosan Co., Ltd. / National 
Institute of Advanced Industrial Science and Technology / Japan Petroleum Energy Center)
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Image of manufacturing liquid synthetic fuel from CO2
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<Project term: FY2015-FY2022
Project participants: CO2-free Hydrogen Energy Supply-chain Technology 
Research Association (HySTRA)
(Demonstration Cooperation Union Member: Iwatani Corporation, 
Kawasaki Heavy Industries, Ltd., Shell Japan Limited, Electric Power 
Development Co.,Ltd.)>

CASE 

06
Research, development, and demonstration of technologies 

for an ammonia co-firing thermal power generation

Projects Participants

Research and Development for expansion of usage of CO2-free 
ammonia in thermal power generation (FY2021–FY2023)

Electric Power Development Co., Ltd., Chugai Ro Co., Ltd., Central 
Research Institute of Electric Power Industry, National Institute of 
Advanced Industrial Science and Technology, Osaka University

Demonstration Study of 20% ammonia co-firing at 1000 MW class 
coal-fired power plant (FY2021–FY2024) JERA Co., Inc., IHI Corporation

Ammonia combustion does not generate CO2, a fact that holds promise for the wide application of this compound as a zero-emission 
fuel. Relevant technologies must be developed in earnest to utilize ammonia and thereby decarbonize thermal power generation.

Hydrogen holds promise as an environmentally friendly fuel 
that does not generate CO2. NEDO is backing the development 
of supply chains to produce hydrogen overseas with inexpensive 
and untapped resources and then transport it economically in 
bulk to Japan.

NEDO is promoting the turning of ammonia into a viable fuel for thermal power generation by the development of a burner and the 
demonstration of co-firing with a 20% mixture of ammonia.

NEDO is demonstrating a supply chain to develop technologies 
involved in gasification of brown coal, as well as long-distance 
bulk shipment and handling of liquefied hydrogen. The process 
consists of producing hydrogen from Australian brown coal in 
Victoria, transporting liquefied hydrogen by ship, and unloading 
it into a special tank in Japan.

CASE 

07
Demonstration of a large-scale supply chain to deliver hydrogen produced 

from Australian brown coal

Background and purpose

R&D overview

Ammonia

Pulverized
coal
+

Primary air

Ammonia（NH3）

Coal

Thermal Power
Generation

Co-firing of ammonia and coal at a thermal power plant Conceptual image of an ammonia co-firing burner and boiler 
(courtesy of IHI Corporation)

Background and purpose

R&D overview
Kobe Port Island liquefied hydrogen unloading terminal

Source: HySTRA
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Next-Generation Thermal Power Generation/CCUS

•  On September 26 (Mon.), the New Energy and Industrial Technology Development Organization (NEDO) and the Ministry of 
Economy, Trade and Industry (METI) jointly held the 4th International Conference on Carbon Recycling.

•  The conference included lectures and panel discussions on carbon recycling (which uses CO2 as a resource) by representatives from 
industry, academia, and government of various countries. Through these, the participants shared advancement in the carbon recycling 
sector such as active international efforts and the rise of startups, and confirmed issues to be addressed for further development.

•  NEDO will continue to work in cooperation with the government’s carbon recycling efforts, to hold international conferences including 
the International Conference on Carbon Recycling and other events, and to plan and promote necessary research and development.

CASE 

08
Project for International Cooperation on Carbon Recycling and Decarbonization 

Technologies for Thermal Power Generation

Date: September 26 (Mon.), 2022, 13:00-16:45
Venue: Online
Number of participants: About 1,200
Number of participating countries and regions: 23

In efforts to curb climate change, Japan is one of the countries 
taking tangible action in keeping with its commitments and 
targets towards carbon neutrality and a decarbonized future.

In this project, NEDO is establishing technology exchanges, 
inviting stakeholders to Japan, examining relevant trends, 
and conducting feasibility studies on specific technologies for 
their deployment. The intent behind these joint activities with 
overseas partners is to widely deploy valuable technologies 
beyond Japan to reduce CO2 emissions and environmental loads 
through carbon recycling and decarbonization of thermal power 
generation.

Among other activities, NEDO invites government officials and 
power industry stakeholders from partner countries and hosts 
seminars to encourage carbon recycling and decarbonization of 
power generation while helping shape a conducive environment 
for introducing advanced technologies. Towards these ends, 
NEDO also plans relevant projects and feasibility studies.

(Project period: FY2022–FY2026)

NEDO Co-hosts 4th International Conference on Carbon Recycling 2022

Invitation to Japan

International conference

Bilateral meeting Seminar

Background and purpose

Overview
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Promotion of green electric power Transformation of the energy structure Transformation of the industrial structure 
■  Cost reduction for offshore wind pow-

er generation
■  Next-generation solar cells

■  Large-scale hydrogen supply chain
establishment

■  Hydrogen production through water elec-
trolysis using power from renewables

■  Hydrogen utilization in iron and steel-
making processes

■  Fuel ammonia supply chain establishment
■  Producing raw materials for plastics

using CO2 and other sources
■  Fuel production with CO2

■  Producing concrete and cement using CO2

■  CO2 separation and capture
■  Development of CO2 reduction technolo-

gy for waste treatment and circulation of
resources

■  Next-generation storage battery and
motor

■  In-vehicle computing and simulation
technologies for energy conservation
by electric vehicles

■  Smart mobility society
■  Next-generation digital infrastructure

construction
■  Next-generation aircraft
■  Next-generation ship
■  Reduction or recovery of CO2 emis-

sions from food, agriculture, forestry,

■  Carbon recycling by biomanufacturing

NEDO introduces each of the Green Innovation Fund Projects 
on its dedicated website for the program. The dashboard helps 

technologies promoted by the projects.

*Based on the planned budget allocation by target area (as of April 2022)

In October 2020, aligned with the growing global momentum for decarbonization, Japan committed itself to reaching carbon neutrality by 2050. This 
will not be an easy undertaking, so Japan needs to radically reorganize its energy and industry sectors and accelerate innovation with bold investments. 
With this in mind, NEDO has received funding of two trillion yen to implement the Green Innovation Fund Projects, which aims to support companies 
committed to ambitious goals related to achieving carbon neutrality through the research, development, demonstration, and practical application of 
their technologies over the next decade.

Long-term funding is provided for projects aimed at the practical application of technologies expected 
to have a profound impact in priority areas with action plans developed in line with Japan’s Green 
Growth Strategy.

The program requires long-term commitments from their top management to work tenaciously to 
address any business challenges they encounter to ensure the social application of their technologies.

Outline

   Support Target

   Strategy for Maximizing Results

Project

Outreach

Cross-Sectoral Proposal-Based Research 
and Development Activities

Bold investments to realize carbon neutrality by 2050

Green Innovation Fund Projects

33

https://green-innovation.nedo.go.jp/en/


Projects Conducted with the Green Innovation Fund
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Hydrogen utilization in iron and steelmaking processes

To achieve carbon neutrality in the steelmaking processes, the reduction of CO2 emissions by at least 50% is targeted through the 
application of hydrogen reduction technology to existing blast furnaces (via blast furnace hydrogen reduction technology) and 
technology for using hydrogen to directly reduce low-grade iron ore (via direct hydrogen reduction technology).

1.  Development of hydrogen reduction technologies using 
blast furnaces

(1)  By 2029, the verification of key technologies to reduce CO2 

emissions by more than 30% from steelmaking processes 
will be performed in an operational blast furnace that has a 
volume of 5000 m3. Hydrogen reduction will be employed 
in a furnace with hydrogen available at the plant and utilize 
unused exhaust heat to capture CO2 .

(2)  By 2030, the verification of technology to reduce CO2  
emissions by 50% or more in ironmaking processes in the 
blast furnace method by combining various low-carbon 
technologies such as the use of biomass and reduced iron 
as part of raw materials in addition to the development of 
low-carbon technology using CO2  contained in external 
hydrogen and blast furnace exhaust gas will be performed 
in a medium-scale test blast furnace (500 m3 class or larger).

2.  Development of direct hydrogen reduction technology 
that reduces iron ore with hydrogen only

(1)  By 2030, the verification of technology to achieve a 50% or 
more reduction of CO2  emissions compared to the current 
blast furnace method in a medium-scale direct reduction 
furnace (1/25 to 1/5 of an actual furnace) with technology 
to directly reduce low-grade iron ore using hydrogen will be 
performed.

(2)  By 2030, the verification of technology to control the 
concentration of impurities (components affecting the 
product) to the same level as the blast furnace method 
(0.015% or less of phosphorus and 0.004% or less of 
nitrogen) will be performed in an integrated process in 
large-scale electric furnaces (with a processing capacity of 
approximately 300 tons) to manufacture high-grade steel 
that can be used for automotive outer panels, and the like 
in electric furnaces using iron directly reduced by hydrogen 
from low-grade iron ore.

Background and purpose

R&D overview

Projects Participants

Development of hydrogen reduction technology utilizing on-site 
hydrogen (planned for FY2021–FY2029)

Nippon Steel Corporation, JFE Steel Corporation, Kobe Steel, 
Ltd., Japan Research and Development Center for Metals

Development of low-carbon technologies using CO2 contained in external 
hydrogen and blast furnace exhaust gas (planned for FY2021–FY2030)

Nippon Steel Corporation, JFE Steel Corporation, Kobe Steel, 
Ltd., Japan Research and Development Center for Metals

Development of direct hydrogen reduction technology (planned for 
FY2021–FY2030)

Nippon Steel Corporation, JFE Steel Corporation, Japan 
Research and Development Center for Metals

Development of technology to remove impurities in electric arc 
furnaces using directly reduced iron (planned for FY2021–FY2030)

Nippon Steel Corporation, JFE Steel Corporation, Kobe Steel, 
Ltd., Japan Research and Development Center for Metals

Schematic view of direct hydrogen reduction process and 
electric furnaces

Trial blast furnace at Kimitsu Works, Nippon Steel Corporation

Schematic view of CR Blast Furnaces
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Fuel ammonia supply chain establishment

Development of technology for producing fuels using CO2, and so on

Ammonia does not emit CO2 during combustion, so it is expected 
to be used as a zero-emission fuel, thereby helping to realize 
carbon neutrality. However, ammonia is not being used as a fuel 
currently, so various issues must be addressed, such as securing 
stable supply sources, reducing its cost, and expanding its use.

Fuels produced through carbon recycling hold promise for carbon neutrality because they do not increase CO2 levels in the atmosphere 
when burned. Among other such fuels like biofuels, hydrogen, and ammonia, NEDO’s Environment Department is promoting the 
development and social implementation of synthetic fuels, synthetic methane, and green LPG.

NEDO’s Environment Department is promoting the development 
of technologies to overcome obstacles. For instance, the 
achievement of high-ratio co-combustion or mono-fuel 
combustion with boilers and gas turbines in ammonia-fired 
power generation is being targeted, as well as the reduction of 
NOx emissions.

Schematic diagram of  tangential firing boiler

Image of utilization of CO2 etc. in major carbon recycle fuels　(Source：METI, Development of technology for producing fuel using CO2, etc, revision）

Ammonia burner

Combustion air

Ammonia

Ammonia burner

Coal burner

Projects (planned for FY2021–FY2030) Participants

Demonstration project to establish the higher-ratio ammonia co-firing 
technology in the commercial coal-fired power plant IHI Corporation, JERA Co., Inc.

Demonstration project of high-ratio ammonia co-firing in the commercial 
coal-fired power plants utilizing ammonia single-fuel burners Mitsubishi Heavy Industries, Ltd., JERA Co., Inc.

Research and development of single-fueled ammonia gas turbine IHI Corporation, Tohoku University, National Institute of 
Advanced Industrial Science and Technology
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Development of technology for producing concrete and cement using CO2

• Synthetic fuels
Integrated production process technology is being developed to produce synthetic fuels from CO2 and hydrogen at high efficiency on a 
large scale and improve the liquid fuel yield rate. A liquid fuel yield rate of 80% on a pilot scale (planned 300 bbl/day) will be achieved 
by 2030 with the goal of making the process independently commercialized by 2040.

• Synthetic methane
Technology for methanation, a process that efficiently synthesizes methane using CO2 and hydrogen, is being established, achieving an 
energy conversion efficiency rate of 60% or higher by FY2030.

• Green LPG
Technology is being established for synthesizing LP gas (known as green LPG), which is not made from fossil fuels, but synthesized 
from carbon monoxide from reformed carbon dioxide and hydrogen through to methanol and dimethyl ether. A production rate of 50 
C-mol% or higher will be achieved by 2030.

Projects Participants
Development of a high-efficiency production process for liquid fuels 
from CO2 with a synthetic reaction (planned for FY2022–FY2028) ENEOS Corporation

SOEC methanation technology innovation project (planned for 
FY2022–FY2030)

Osaka Gas Co., Ltd., National Institute of Advanced Industrial 
Science and Technology

Development of innovative methanation technology using low-
temperature processes (planned for FY2022–FY2030)

Tokyo Gas Co., Ltd., IHI Corporation, Japan Aerospace 
Exploration Agency

Development and demonstration of green LP gas synthesis technology 
using innovative catalysts and processes (planned for FY2022–FY2030) Furukawa Electric Co., Ltd.

Projects Participants
Development of materials, manufacturing methods, and a quality control 
system on innovative carbon negative concrete (planned for FY2021–FY2030)

KAJIMA CORPORATION, Denka Company Limited, TAKENAKA 
CORPORATION

Development of carbon pool concrete with advanced CO2 
utilization and implementation in pavements and structures (planned 
for FY2022–FY2030)

HAZAMA ANDO CORPORATION, UCHIYAMA ADVANCE CO., LTD, Haikou Onoda 
Remicon Co., Ltd., Osaka-Hyogo Ready-Mixed Concrete Industrial Association, 
Taisei Rotec Corporation, Central Research Institute of Electric Power Industry

R&D on standardization of evaluation methods for CO2 fixation in 
concrete (planned for FY2021–FY2030) The University of Tokyo

Design and demonstration of CO2-recovering cement production 
process (planned for FY2021–FY2030) Taiheiyo Cement Corporation

Establishment of carbonic acid chloride technology using various 
calcium sources (planned for FY2021–FY2030) Sumitomo Osaka Cement Co., Ltd.

In order to achieve decarbonization in the concrete and cement fields, it is necessary to reduce CO2 emissions and increase CO2 
fixation of concrete as well as promote its use by reducing costs. Cement, a material used in concrete, also emits CO2 through the 
decarbonization reaction of limestone (CaCO3 → CaO + CO2) making it another issue that needs addressing.

The following are being developed: (1) technologies for 
establishing manufacturing, construction, and other methods 
that maximize the levels of CO2 emission reduction and 
CO2fixation of concrete, and (2) methods for controlling the 
quality of concrete produced and for quantitatively evaluating 
the levels of cross-sectional CO2 fixation.

Technologies are also being developed to reduce CO2 emissions 
by (1) developing a cement production process that recovers 
CO2 from limestone (the raw material for cement), and (2) 
establishing technologies for fixating the recovered CO2 into a 
variety of calcium sources and reusing it as carbonate.

Task: CO2 emissions reduction Task: Maximized volumes of CO2 emissions
reduction and CO2 fixationand cost reduction

CO2 emissions during production
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Soil conditioners,
paper, paints,etc. Carbonate
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infrastructure
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• Steel slag
• Lime ash
• Remaining
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: Carbon Recycling technology
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Producing concrete and cement using CO2
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Development of Technology for CO2 Separation, Capture, etc.

CO2 Separation and Capture technologies are being developed to bring down the cost of capturing CO2 at low pressure and a 
concentration of 10% or less. A target has been set of 2,000 yen/t-CO2 level (less than 3,000 yen) by 2030 with an eye to expanding the 
industrial application of related equipment and materials.

A system for capturing CO2 out of exhaust from natural gas-fired power generation is being developed and demonstrated, which holds 
target for cost reduction through economies of scale. In addition, energy conservation systems and ways to harness untapped sources 
of energy through the demonstration of small- and medium-scale CO2 separation and capture from factory exhaust gas are being 
explored. To accelerate the development of separation materials for low-concentration CO2, a base will be established for evaluating 
the standards of CO2 separation and capture. And global standardization of the evaluation methods will be promoted with a view to 
business development.

Projects Participants
Commercialization of low-cost CO2 separation and recovery 
process from natural gas combustion exhaust gas (planned for 
FY2022–FY2030)

Chiyoda Corporation, JERA Co., Inc., Research Institute of 
Innovative Technology for the Earth

Development and Demonstration of CO2 separation and capture 
technology from low CO2 concentration exhaust gas of dispersed 
facilities (planned for FY2022–FY2030)

Denso Corporation

Development and demonstration of low-concentrated CO2 
separation and capture system using innovative absorbent 
materials (planned for FY2022–FY2030)

SHOWA DENKO K.K., Nippon Steel Corporation

Development and demonstration CO2 separation and capture 
system from factory exhaust gas using membrane separation 
technology (planned for FY2022–FY2030)

Sumitomo Chemical Co., Ltd., OOYOO Co., Ltd.

Development and Demonstration of novel CO2 capture technology 
using inorganic solid state “Na-Fe Oxides” (planned for FY2022–
FY2026)

Air Water Inc., Toda Kogyo Corp., Saitama University

Development and demonstration of CO2 separation and 
capture technology using unutilized LNG cryogenic energy 
(planned for FY2022–FY2030)

Toho Gas Co., Ltd., Nagoya University

Establishment of a common evaluation standard for CO2 
capture materials (planned for FY2022–FY2030)

National Institute of Advanced Industrial Science and 
Technology, Research Institute of Innovative Technology 
for the Earth
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Capture Process
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(Chemical, Fuel, etc)

Exhaust Gas from 
Natural Gas Fired Power Plant, 

Industrial Factory, etc

Exhaust Gas
(less than 10% CO2
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National Research and Development Agency  
New Energy and Industrial Technology Development Organization (NEDO) 
Business name: New Energy and Industrial Technology Development Organization (NEDO)
Originally established on October 1, 1980; 
reorganized as an incorporated administrative agency on October 1, 2003
The purpose of NEDO is to enhance industrial technology and promote commercialization by 
comprehensively performing functions such as: promoting research and development (R&D) 
carried out using skills from the private sector; promoting R&D carried out by the private sector 
with regard to technology for non-fossil energies, combustible natural gas, and coal; promoting 
the technology required for the rational use of energy and technology in mining and industry; and 
promoting the utilization of such technology in cooperation with the international community; 
to thereby contribute to ensuring a stable and efficient energy supply in accordance with the 
changes in the domestic and foreign economic and social environments and to the development 
of the economy and industry.
Operations relating to technology development management (national projects and practical 
application promotion activities)
Minister of Economy, Trade and Industry
Act on General Rules for Incorporated Administrative Agencies  
Act on the New Energy and Industrial Technology Development Organization
1,412 (as of April 1, 2022)
Approximately 1.28 billion US dollars (FY 2022) 
*Additional funding programs are also being implemented.
Chairman  Mr. ISHIZUKA Hiroaki 
President  Mr. OIKAWA Hiroshi 
Executive Directors  Mr. OYAMA Kazuhisa, Mr. KUKITA Shoji, Dr. YUMITORI 
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