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NEDO:

40 Years of Progress

Achieving Carbon Neutrality
by 2050
Challenge for society to reduce CO₂ emissions to zero and achieve carbon neutrality in the transport, supply, and use of energy
In support light of Japan’s policy of achieving a Carbon Neutrality
and decarbonized society by 2050, the Ministry of Economy, Trade and
Industry (METI) has taken the lead in formulating the “Green Growth
Strategy Toward Through Achieving Carbon Neutrality in 2050” in
collaboration cooperation with related ministries and agencies.

developing and demonstrating high-risk innovative technologies such
as those for the practical application of CO₂ capture, utilization, and
storage (CCUS) as well as technologies developed under the Moonshot
Research and Development Program for the future utilization of CO₂.
Starting in fiscal year (FY) 2021, NEDO will implement the Green
Innovation Fund program to realize the Green Growth Strategy Toward
Carbon Neutrality in 2050. NEDO will strengthen its positioning as
an innovation accelerator to promote the social implementation of its
project results and strive to further address social issues.

NEDO plays an indispensable role in this Green Growth Strategy.
In addition to promoting the use of renewable energy and developing
energy systems using IT, storage batteries, hydrogen, and fuel cell
technologies, NEDO strives to address pressing social issues by

Spread of Carbon Neutrality
Hybrid electric-powered aircraft

This figure illustrates the challenges to achieving “carbon neutrality,”
or reducing overall greenhouse gas emissions to zero, by 2050. For
Japan, this concept represents a new approach to economic growth as
industrial activities are revolutionized and a positive cycle of
economic growth and environmental protection is created.
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40 Years of Progress

Creating the Future through Innovation

NEDO:

In October 2020, NEDO celebrated its 40th anniversary. Since its
establishment in 1980 as a leader in the development of new energy
technologies, NEDO has pursued various kinds of activities under its
missions of addressing energy and global environmental problems
and enhancing industrial technology.
In this issue, we will introduce NEDO's 40 years of progress in
carrying out its role as an innovation accelerator.

NEDO: Created to address needs of the times
In the 1970s, the world experienced two oil crises. To improve
Japan’s energy diversification, NEDO was established
in 1980 to help introduce energy conservation and new
energy technologies. In 1988, NEDO added research and
development of industrial technology to its portfolio of
activities. Since that time, as one of the largest technology
development management organizations in Japan, NEDO
has been promoting the development and demonstration
of important but
Logo to symbolize 3 Essential Social
Systems for a Sustainable Society
commercially risky
technologies
by
bringing together
the wisdom and
R&D capabilities of
industry, academia,
and government.
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Review of 2011-2020

History of NEDO Projects
Progress Toward Realizing Global Solutions

NEDO Information

Useful information from NEDO

Note: To prevent the spread of COVID-19, persons appearing in this issue wore
facial coverings except during the time photos were taken.

Reporting on Today and Tomorrow’s Energy, Environmental, and
Industrial Technologies
“Focus NEDO” is the public relations magazine of the New
Energy and Industrial Technology Development Organization
(NEDO), introducing the public to NEDO’s various projects and
industry development activities related to energy, environmental,
and industrial technologies.

NEDO: 40 Years of
Progress may be viewed
at the below website:
https://www.nedo.go.jp/
library/ZZKH_100063.html

In October 2020, NEDO celebrated its 40th anniversary
and published NEDO: 40 Years of Progress, a document
that summarizes NEDO’s efforts to create innovation for
the future. With a focus on the past decade of accelerated
changes, the document also reviews NEDO's activities in
the context of social and economic trends.

Toward a new stage for sustainable society
In the opening section of this document, two Nobel laureates
provide their views regarding how best to promote innovation.
Chapter 1 then introduces the history of NEDO and reviews
NEDO activities in four areas: energy and environmental
technologies, industrial technologies, international activities,
and support for startups. Experts also provide their views
regarding prospects for the next 10 years. Chapter 2 describes
NEDO efforts to develop technologies in each area, and
Chapter 3 contains various documents, some of which have
been reorganized for presentation in this issue.

Please let us
hear your views!

Reader
Questionnaire
We welcome your feedback and
opinions on the content and
technologies introduced in this
magazine. Your feedback will be
used for reference purposes in our
future public relations activities
and magazine publications. We
look forward to hearing from you!

A Few Words from the Editor
Since its establishment in 1980, NEDO has responded to
the needs of the times as an innovation accelerator and has
undertaken a variety of initiatives, including the development
of energy, environmental, and industrial technologies, the
implementation of cooperative international projects, and
the provision of support for startups. The recently released
document, NEDO: 40 Years of Progress-Creating the Future
through Innovation, is a compilation of NEDO's activities,
focusing on the past 10 years which have seen particularly
dramatic changes, and provides a high-level view of shifts
in government policy and technology development in light
of social and economic trends. This special issue introduces
excerpts from this document, which we hope will prove useful
to readers as a reference for the new era!
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40th
Opening Interview

Recommendations for Promoting Innovation, Part 1

Creating Environment
for New Business
Generation
Dr. YOSHINO Akira
Nobel Laureate in Chemistry

Honorary Fellow, Asahi Kasei Corporation
President, Lithium Ion Battery Technology and
Evaluation Center (LIBTEC)
In 1970, Dr. Yoshino graduated from the Department of Petrochemistry in the Faculty
of Engineering at Kyoto University. In 1972, he completed his master’s degree at the
Kyoto University Graduate School of Engineering and then began work the same year
at Asahi Kasei Corporation. Since 2001, he has served at various positions at Asahi
Kasei, including the Manager of the Battery Materials Business Development
Department, the General Manager of the Yoshino Laboratory, and as an Advisor. Dr.
Yoshino became an Asahi Kasei Honorary Fellow in 2017 and was appointed President
of LIBTEC in 2010. In 2019, Dr. Yoshino received the Nobel Prize for Chemistry in
recognition of his work related to the development of lithium-ion batteries. Dr. Yoshino
has also played a leadership role in carrying out NEDO projects such as the
Development of Material Evaluation Techniques for Advanced and Innovative
Batteries (Phase 2).

ISHIZUKA Hiroaki
NEDO Chairman

Ishizuka: Since its establishment 40 years ago, NEDO has
prided itself on being an innovation accelerator in Japan, but
recently one often hears that Japanese companies are “winning on
technology but losing on business.” From the perspective of open
innovation, I think it is important to nurture startups that lack
human resources and funding. By the way, what are your views
regarding how large companies with management resources can
continuously generate innovation?
Dr. Yoshino: In general, I do not believe that Japan's ability to
create innovation is declining. If one looks at the industrial
structure of the smart phone/personal computer sector, you can
see three main areas: upstream, where materials and components
are developed and supplied; midstream, where products are
assembled and sold; and downstream, where new businesses
such as software and platforms are created. Japanese companies
are certainly in a difficult position in the midstream area but are
still overwhelmingly strong in the upstream area. I think it is
important to consider how Japanese companies might be able to
innovate in the downstream area, which has emerged in the past
10 years and become an area with high value-added opportunities.
Ishizuka: I suppose this is relevant to startups as well.
Dr. Yoshino: In the United States, it has mainly been West Coast
startups that have realized success in the downstream area, so
it is important to create a similar environment in Japan. To do
this, I think five things are necessary: “knowledgeable people”
such as those working at universities, “funders” such as angel
investors, “venues” where people can share ideas about the future,
“visualization” to translate visions into images and videos, and
“regional characteristics” that are not hampered by regulations.
Ishizuka: On the other hand, upstream industries, an area where
Japan is said to be strong, are also facing severe competition.
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Deeper research efforts and interdisciplinary
fusion are key
In the midst of a situation where Japanese manufacturing
companies have played a leading role in the area of technology
but could fall behind in the areas of business and innovation, how
do you think Japanese companies should change to maintain their
advantages in upstream and downstream industries?
Dr. Yoshino: I think that there needs to be direct linkage between
a company’s upstream and downstream areas. It would be ideal
if staff working in the upstream area could objectively evaluate
their own materials and parts from the same perspective as
staff working in the downstream area and create a structure for
thinking about business. Some such cases can now be observed in
the aviation, apparel, and automobile industries, but I think this
approach should be expanded further.
Ishizuka: It has been pointed out that collaborations between
industry, academia, and government, which are essential for
fostering innovation, have been weakening. NEDO has been
supporting young researchers in academia, and we just started
a project to support matching between young researchers and
industries for collaborative research in fiscal year 2020. While
I believe promoting collaborations between industry, academia,
and government is an appropriate role for NEDO, do you have any
suggestions regarding how NEDO projects might be improved?
Dr. Yoshino: I think NEDO's efforts are encouraging for young
researchers. In general, with industry-academia-government
collaborations, it is difficult to distinguish between cooperative
and competitive areas, but in Japan, the ratio of areas for
cooperation seems to be decreasing due to fierce competition
between companies. It would be good if this ratio could be
approximately 50/50. Also, to promote technology development
linked to social systems, it is necessary to create new social
systems through collaborations with people who can develop
new business model patents based on their understanding of both
technology and social systems, without regard to the humanities
or sciences.

It represents a social system by itself, and if we can describe a
grand design of what it will look like when realized, we will be
able to clarify the direction of our research and development.
Digital transformation will ultimately come down to the question
of how best to protect big data and personal information. Until
now, there have been a variety of issues related to the handling
of personal information and security, and social acceptance has
not progressed in some respects, but I believe that there is still
room for technology to help in areas such as improved encryption
techniques.
Ishizuka: I hope NEDO can make further efforts to address issues
associated with digital transformation. Once again, in light of our
40th anniversary, please tell us what expectations you have for
NEDO in the next 10 years as we pursue efforts toward achieving
a sustainable society.
Dr. Yoshino: As various research efforts dig deeper within an
overall framework, I think that interesting innovations will
emerge as each field becomes connected horizontally. In fact,
in the world of medicine, we are beginning to see unique results
in the area of integrated medicine and artificial intelligence. I
think it would be good if NEDO possessed a mechanism where
people from completely different fields could interact with each
other, multiply each other's strengths, and create new and original
kinds of knowledge. This could be started by informal discussion
sessions where project managers communicate with each other in
a relaxed manner via online chat or other means. From this, I think
NEDO’s new role as an innovation accelerator can be realized.

Ishizuka: In terms of social systems, Digital Transformation(DX)
is attracting a great deal of attention due to changes in lifestyles,
such as telework and contact-free interactions, necessitated by
the COVID-19 pandemic. In February 2020, NEDO proposed
“3 Essential Social Systems for a Sustainable Society” (Circular
Economy, Bioeconomy, and Sustainable Energy) to address global
environmental issues, and I believe that digital transformation
will support the basic technologies needed for organic operation
of these systems.
Dr. Yoshino: I believe this scheme shows how we should proceed.

Chairman Ishizuka interviewing Dr. Yoshino

Taken from pages 10-11 of NEDO: 40 Years of Progress
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40th
Opening Interview

Recommendations for Promoting Innovation, Part 2

Industry-Academia Collaboration
to Create Human Resource
Development Innovations
Dr. AMANO Hiroshi
Nobel Laureate in Physics

Professor, Nagoya University
Director, Center for Integrated Research of Future
Electronics
Dr. Amano graduated from the Nagoya University Department of Electrical and
Electronics Engineering in 1983. In 1989, he received his Ph.D. in engineering and in
2010 became a professor at the Nagoya University Graduate School of Engineering. Dr.
Amano received the Nobel Prize in Physics in 2014 together with Dr. AKASAKI Isamu
and Dr. NAKAMURA Shuji for their work on blue LEDs. In October 2015, he became
Director/Professor of the Nagoya University Institute for Materials and Systems for
Sustainability’s Center for Integrated Research on Future Electronics (CIRFE). Dr.
Amano has participated in several NEDO projects, including Fundamental Technology
Development Project of Next-generation High-efficiency and High-quality Lighting
(2009-2013).

ISHIZUKA Hiroaki
NEDO Chairman

Ishizuka: After a long period of research and development, your
work on gallium nitride (GaN), for which you received the Nobel
Prize, has been used in a variety of technological applications,
including blue LEDs. When you look back on Japanese innovation
over the past 40 years, what do you consider to be breakthroughs
in the creation of innovation?
Dr. Amano: I believe it is all about people and education. It took
30 years from the original invention of the blue LED until its
innovative application, but investors pointed out that they could not
wait 30 years, and that 10 years was the limit. At that time, it could
have taken 10 years if there had been people skilled in production
technology and business in addition to research. With this in
mind, we are now promoting a Graduate School of Excellence, a
five-year doctoral degree program that aims to develop startups.
Engineering students work very hard when it comes to technology
and are willing to push forward with interesting ideas. However,
they are still learning the basics of business, such as identifying
customers and conducting market research, and are receiving
guidance about these areas from private sector mentors. I am
sorry to say that up until now our engineering curriculum has not
considered things from a commercial or social perspective.
Ishizuka: NEDO promotes technology development projects
based on the principle of industry-academia-government
collaboration. For each project, a project manager (PM) is
appointed within NEDO, and university professors and others
serve as project leaders (PLs). The results of a technology
development project must make sense from an economic
perspective for the technology to be applied in society. Even
if the cost of a technology is high, this is not a problem if the
marketplace recognizes the technology’s value and is willing to
pay for it. We constantly remind PMs that, rather than simple
cost factors, the principles of economic rationality, social
acceptability, and environmental compatibility are necessary for
social implementation.
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Carefully cultivating and then commercializing
technology seeds
Dr. Amano: I think it would be good to see people with a
variety of experiences in the PM positions. In terms of industryacademia-government collaborations, from the standpoint of
academia, I believe it is easiest for universities that possess core
technologies to take the lead. In our case, the university would
say, “We're going to work on gallium nitride,” and companies
that were interested in gallium nitride or had been thinking about
future business opportunities, would gather together. Actually,
gallium nitride is still at the stage where there are many issues to
be addressed with regard to social implementation, so it would be
easy to get together and discuss.
Ishizuka: This is a successful example of open innovation,
involving large companies and linking technology seeds to
social needs through industry-academia collaboration. On the
other hand, there are cases where companies find it difficult to
recognize the appeal and future potential of technologies at the
research stage.
Dr. Amano: That's why NEDO's role as a funding agency is so
important. Comprised of experts, NEDO is always looking out for
promising technologies, making contacts to gather information,
and providing funding when needed. I hope NEDO keeps being
this kind of organization.

flying drones is also feasible. This is truly the beginning of the
real challenge, so we are pursuing research on mass production
technology for commercialization.
Ishizuka: So, flexibly responding to and addressing social
changes is necessary for survival. What do you expect in the next
10 years from NEDO, which has played various roles over the
past 40 years?
Dr. Amano: The development of deep ultraviolet LEDs, which
NEDO supported when I was younger, is now blossoming as
a technology to mitigate coronaviruses. At first, some people
questioned its usefulness, but we kept at it and arrived at where we
are today. I hope that NEDO will continue to recognize promising
technology seeds and nurture them carefully. One more thing:
I believe that NEDO will have an increased responsibility to
help achieve carbon neutrality by 2050, so I hope it will act as
an innovation leader in Japan. The COVID-19 pandemic has
reminded us of the importance of national self-reliance in order
to carry on during a time when international travel has been
suspended. I hope NEDO can take the lead in realizing the various
technologies needed during such a time.

Ishizuka: In terms of capturing social moves, when the impact
of the novel coronavirus was still uncertain, NEDO was quick
to release a report in June 2020 entitled “Social Changes
and Promising Innovations in the Post-COVID World.” The
report summarizes viewpoints and information from various
perspectives about the potential of digital transformation in
relation to the COVID-19 pandemic. In addition, NEDO believes
that three social systems are necessary to realize a sustainable
society, and that digital transformation technologies such as nextgeneration mobility, power electronics, and energy management
systems are necessary to support these systems.
Dr. Amano: We are focusing on power devices as the key to
digital transformation. It has been said that using gallium nitride
can result in energy savings of 7% when lighting is converted to
LED, but when used in power devices, it can save an additional
10%. In addition to making the power grid more intelligent, power
conditioners that convert alternating current to match the domestic
power system will become increasingly important as the focus
shifts to renewable energy sources. For this application, gallium
nitride is characterized by its high-breakdown voltage and, with a
view to commercialization, we are conducting research to reduce
costs and are developing ion implantation technology for gallium
nitride to freely control p-types and n-types. We believe that a
“wireless power transmission system” that supplies electricity to

Dr. Amano (left) with Chairman Ishizuka (right)

Taken from pages 12-13 of NEDO: 40 Years of Progress
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Energy, Environmental, and Industrial Technologies-40 Years of Progress and Looking Toward the Future, Part 1

Progress in Innovation Toward a Sustainable Society

Goal of Zero CO₂ Emissions
Leads to Innovation

UCHIYAMADA Takeshi

Chairman of the Board of Directors,
Toyota Motor Corporation
Chairman, Industrial Competitiveness Council

ISHIZUKA Hiroaki
NEDO Chairman

Mr. Uchiyamada graduated from the Department of Applied Physics, Faculty of Engineering,
Nagoya University in 1969 and in the same year joined Toyota Motor Corporation. He was the
chief engineer for the first-generation Toyota Prius and has been Chairman of the Board since
2013. Mr. Uchiyamada was awarded the Grand Cordon of the Order of the Rising Sun in 2020.

Ishizuka: In the 40 years since its establishment, NEDO has
been developing technologies for the realization of a sustainable
society, with addressing energy problems as a major pillar of
its mission. In October 2020, Prime Minister SUGA Yoshihide
declared the goal of achieving carbon neutrality by 2050 through
the reduction of greenhouse gas emissions to zero, so I believe
the time is ripe for NEDO to accelerate the innovations we have
been pursuing.
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Mr. Uchiyamada: The term “sustainable society” is becoming
more and more important these days. In the 20th century, this
term seemed to be synonymous with “a society that can sustain
growth.” Recently though, Japan has been experiencing the biggest
typhoons in 50 years and heavy rains every year, and the world is
experiencing frequent large-scale droughts and wildfires. We are
all experiencing the problem of climate change to the extent that
we feel society can no longer sustain itself if this pattern continues.
The “Sustainable energy,” “Circular economy,” and “Bioeconomy”

elements which comprise the 3 Social Systems for a Sustainable
Society proposed by NEDO have been positioned as add-ons, but
I believe that they will become essential conditions for realizing
a sustainable society in the future. The government's new policy
of achieving carbon neutrality is a challenging goal that is very
different from the previous policy of pursuing gradual reductions
in CO₂ emissions. Achieving this goal cannot be accomplished by
setting aside the limitations of existing technologies. First of all, it
is important to recognize the gap between the goal we are aiming
for and our current technological capabilities, and I believe that
innovation and breakthroughs are what will bridge that gap.
Ishizuka: I believe that social implementation of an innovation
is dependent upon satisfying three conditions: whether it meets
social needs, whether it is compatible with the environment,
and whether it is economically rational. In the past, there have
been situations where environmental performance and economic
rationality have been in conflict even if the innovation met social
needs. In the future, I believe all three of these conditions will be
essential.
Mr. Uchiyamada: For example, even though we understand the
necessity of using bioplastics, the issue of their high cost needs to
be addressed. If we can identify issues that need to be addressed,
we can work together to reduce costs, and eventually economic
and environmental considerations will become compatible. Until
now, addressing environmental problems has been positioned as
an activity associated with social responsibility, but I believe that
the establishment of these two focal points is necessary for the
realization of a sustainable society.
Ishizuka: It is quite difficult to achieve both environmental
performance and economic rationality at the same time, but from
the standpoint of industry, how do you think this challenge should
be addressed?
Mr. Uchiyamada: Industry should do its best to make economic
rationality work for what is necessary to protect the environment.
For example, if we draw a roadmap to cut costs in half, but the
current technology can only reduce costs by 10%, engineers will
think about how to address this gap. The goal of lowering costs
is sometimes difficult to motivate both engineers and researchers,
but I believe this is a very challenging issue because it cannot
be achieved by extending current technologies and requires
new technologies. As is the case with our hybrid vehicles,
balancing social sustainability with economic and environmental
considerations has now become a source of added value. Similarly,
we are now working very hard on hydrogen fuel cell vehicles.
Ishizuka: In the development of fuel cell and hydrogen
technologies, NEDO projects are working in four areas: how to
generate hydrogen at low cost, how to transport hydrogen, how to
store, and then finally, how to use hydrogen.

Mr. Uchiyamada: With regard to the cost of hydrogen in
widespread use, the government has clearly stated its intention
to achieve a breakthrough in cost reduction. And, in response,
universities and research institutes are coming up with challenging
research themes so I expect the government to support these
efforts. It is also necessary to reduce the cost of the hydrogen
value chain, including not only production costs but also costs of
transportation. Regulations play a big role in these developments.
It seems that regulations which encourage the use of hydrogen
from an environmental perspective, and standards which reflect
the needs of the times to make hydrogen easier to handle at
hydrogen refueling stations or other facilities, are needed.
Ishizuka: That shows the significance of government involvement
in industry-academia collaboration on technology development.
We support industry-academia projects, recognizing issues
each side faces and taking into account funding considerations
and rulemaking. As a hub for industry-academia-government
collaboration, NEDO hopes to accumulate even more knowledge
in the future. The development of hydrogen technology is now
attracting public attention, but NEDO has already been carrying
out various activities over the past 40 years. What are your
expectations for NEDO in the future?
Mr. Uchiyamada: I have many expectations. First of all, NEDO
is an organization capable of carrying out all actions in the
course of a project, from surveys, planning, project proposals,
implementation, and demonstration. NEDO also possesses a
high level of financial resources. I would like to see NEDO take
advantage of these capabilities to manage the development of
technology in one large project that leads to social implementation.
I would also like to see NEDO actively engage in projects that
are high-risk and will bring about major breakthroughs, such as
projects under the Moonshot R&D Program. If we only focus on
exit strategies for fear of failure, we will only be able to update
our technologies. Such efforts are difficult to achieve without the
collaboration of industry, academia, and government.
With regard to a sustainable society, we have experienced various
challenges such as the Great East Japan Earthquake, but now is
the first time we have experienced a situation like the COVID-19
pandemic, where all supply chains around the world were stopped
at the same time. In addition, a new term has emerged: “contactfree.” As an industry, we will create new business models that
meet these new challenges, but at the same time, I hope NEDO can
play a role in promoting new Japanese-style industry-academiagovernment collaborations in order to create new industries and
develop outstanding technologies that will enable Japan to grow
and compete on the world stage.

Taken from pages 30-31 of NEDO: 40 Years of Progress
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Energy, Environmental, and Industrial Technologies-40 Years of Progress and Looking Toward the Future, Part 2

Review of Support for Startups

Nurturing Vibrant
Global Startups
Dr. KAGAMI Shigeo

Professor, Graduate School of Engineering,
The University of Tokyo

KUKITA Shoji
NEDO Executive Director

Kukita: NEDO has been providing support to small and medium-

countries, I think NEDO deserves recognition for its efforts to

sized startups for many years, and we have strengthened this

monitor developments at regional universities all over Japan

support, especially in the past 10 years. Looking back over the

and publicize notable research results which have become

past decade, do you believe there have been any major changes

catalysts for revitalizing regional areas. I believe the creation of

in the entrepreneurial or business environment for startups,

a support framework of mentors and catalyzers and the steady

including projects in which NEDO has been involved?

accumulation of know-how has led to successful outcomes.
Another development worthy of mention is how venture

Dr. Kagami: Especially since around 2015, I believe the

capital has been nurtured to become a funding provider for

awareness of startups among large companies has changed

high-risk deep tech ventures through NEDO’s creation of a

dramatically. Large companies are also becoming aware of

process whereby it certifies venture capital firms with proven

the need to internalize the edgy mindset and spirit of open

track records. I think this has enhanced the ability to conduct

innovation possessed by startups. It is also worth mentioning

assessments and enabled the development of high-quality

that the government is starting to provide support to startups

products, while at the same time greatly expanding the scope

in earnest. In 2015, the Prime Minister established the “Nippon

for support. Recently, there have been projects in areas of deep

Venture Awards” program and thereby demonstrated strong

tech that were previously difficult to commercialize. NEDO’s

support for the award-winning companies. Another major move

efforts have undoubtedly contributed to raising the level of the

was the 2018 METI launch of the J-Startup program, for which
NEDO serves as the secretariat, to support highly recommended

innovation promotion ecosystem in Japan.

companies. I sense that there is a growing awareness among

Kukita: NEDO has created and promoted support systems

university researchers about commercializing their research
results in some fashion.

tailored to various situations, from a startup’s initial stage to
its expansion stage. In the current situation, if there is a missing
piece of the support puzzle, what would that be?

Kukita: On the other hand, in the United States and China, more
than 100 unicorns have emerged with a market capitalization of

Dr. Kagami: Deep-tech startups are facing a shortage of

more than 1 trillion yen, while in Japan, there are still only a

management personnel who can describe their company’s

few unicorns, and the business startup rate is low. In particular,

technology and business in an easy-to-understand manner.

I understand that there is still a lack of support for deep tech

An influx of people from consulting companies is proceeding,

ventures. Considering this situation, how do you evaluate the

however, I believe the biggest challenge for Japan is how to

role that NEDO has been playing?

create an ecosystem that benefits large companies by making
it easier for their employees to play active roles and promotes

Dr. Kagami: While it is true that Japan’s scale of support is
still small compared to that of the United States and other

10

Focus NEDO 2021 No.80

external employment and work style reforms.

Kukita: Thank you, Dr. Kagami. I hope Japan will have a

various challenges, but the COVID-19 pandemic has redefined

national conversation about what we have just discussed, and

and amplified these challenges. Through this process, the

that NEDO can contribute to this effort. Meanwhile, the future

question is whether we can become an advanced country that

has become difficult to predict due to the COVID-19 pandemic

solves future challenges. I think it will be important to see if

and other events in 2020. What are your views regarding the
future business environment for startups?

business opportunities can be realized in Asian countries using
problem-solving methods developed in Japan. Also, how about
having startups lead national projects, such as the Moonshot

Dr. Kagami: In Japan, before and after the last World War, large

R&D Program, that aim for disruptive innovation? I really hope

corporations emerged which continue to support it today. In the
United States, in the 1980s, when the situation after the Vietnam

an ambitious approach is embraced that can change the world.

War was in a certain way the most difficult, companies emerged

Kukita: I would like to further enhance startup support in

that made great innovations. I think the current COVID-19

national projects. When I think again about startup support, I

pandemic can be viewed in the same way as the period during

feel like there is still so much to be done, such as collaborations

and after the war. For example, as was the case when the first

between the public and private sectors.

Tokyo Olympics took place, approximately 20 years after the
war, if we were to envision a scenario in 2040, 20 years after

Dr. Kagami: NEDO's support to date has been important, and I

the pandemic, where many NEDO-supported startups emerge

hope it will continue. I would also like to see NEDO help create

as leaders of innovation in Japan, the starting point would be

more fruitful environments where startups can grow and take

now. With the changes brought about by the pandemic, it is clear

on challenges in overseas markets. In 20 years, I can imagine

that people are becoming more mobile. Times are difficult right

10 NEDO-supported startups among the top 20 companies by

now, but I believe that the pandemic offers opportunities, and at

market capitalization. I believe that NEDO will also play an

the end of the pandemic tunnel, we can see the bright lights of

important role in helping the companies it has supported grow

startups supporting Japan.

further.

Kukita: Your words are very encouraging. For this reason,

Kukita: Indeed. From now on, NEDO will further promote

Japanese startups need to grow further. Do you have any advice

support for Japanese startups, including management personnel,

to offer?

so that they can lead the world in innovation.

Dr. Kagami: Japan is said to be an advanced country facing

Dr. KAGAMI Shigeo

Dr. Kagami graduated from Hitotsubashi University, Faculty of Commerce and
Management in 1982 and later received a Doctorate in Business Administration.
After working for Boston Consulting Group, he participated in the establishment
of Corporate Directions Inc. (CDI). Dr. Kagami is the General Manager of the
Office of Innovation and Entrepreneurship in the University of Tokyo's Division of
University Corporate Relations and is also President of the Japan Academic Society
for Ventures and Entrepreneurs.

Taken from pages 50-51 of NEDO: 40 Years of Progress
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40th

Challenges for a Sustainable
Society and Innovation
Reflecting on the History of NEDO
In the 40 years since NEDO was established, the last 10 years have seen particularly dramatic changes.
We focus below on the history of NEDO, which has evolved in response to the needs of the times and
highlight NEDO projects that have attracted public attention.
recession which occurred following the 1985 Plaza Accord, the
subsequent “bubble economy,” and the 1997 adoption of the
Kyoto Protocol at the Third Conference of the Parties to the
United Nations Framework Convention on Climate Change,
which ushered in a full-fledged “environmental era.” Against this

Accelerating efforts to address a variety of issues
Since the establishment of NEDO in 1980, various changes
have occurred in Japan and abroad, including the “strong yen”

Formulating strategies to address social issues

2014: Establishment of “Technology Strategy Center”
In April 2014, NEDO established the “Technology Strategy
Center (TSC)” i n response to t he clea r need for robust
preliminary analysis at a project’s conceptual stage through the
evaluation of currently available research. The TSC analyzes
trends in industrial, energy, and environmental technologies in
Japan and overseas to identify priority fields and has established
a system to create technology strategies and project concepts for
each f ield, thereby encouraging industr y, academia, and
government to take on the challenge of innovation.

NEDO
history

First session of TSC Foresight Seminar held in
2015

NEDO reorganized as incorporated
administrative agency
Smart Community demonstration project
started operations in Lyon, France

Research and development on industrial
technology added; name changed to New
Energy and Industrial Technology Development
Organization

1980

1988

Results released regarding development of
robots for disaster response >>see page 14

2011

2003

2012

1997: COP3 held in Kyoto; Kyoto
Protocol adopted
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2013

2014

2015
2015: COP 21 held; Paris
Agreement adopted

2008: Cool Earth-Energy Innovation
Technology Plan formulated

1999: Act on Special Measures for Industrial
Revitalization (Japanese version of
Bayh-Dole law) enacted

2010: 3rd Strategic Energy Plan approved by
Cabinet
2011: 4th Science and Technology Basic
Plan approved by Cabinet

2003: 1st Strategic Energy Plan approved by
Cabinet

1974: Long-term Sunshine Project aimed at developing
new energy technologies started
1978: Long-term Moonlight Project aimed at developing
energy conservation technologies started

12

Hydrogen fueling stations
(installed under NEDO
project) started commercial
operations>> see page 14

World's highest conversion efficiency of
43.5% for compound triple-junction solar
cells realized

1993: New Sunshine Project started

Government
and other
activities

Technology-based startup
support program started

World's first successful operation of carbon
nanotube integrated circuits on plastic substrates
realized

New Energy Development
Organization (NEDO) established

NEDO status changed from
incorporated administrative
agency to national research and
development agency

2006: 3rd Science and Technology Basic
Plan approved by Cabinet
2007: 2nd Strategic Energy Plan approved by
Cabinet

2012: Act on Special Measures Concerning Procurement of Electricity from
Renewable Energy Sources by Utility Companies (FIT Act) enacted
2013: Comprehensive Strategy for Science
and Technology Innovation approved
by Cabinet
2014: 4th Strategic Energy Plan approved by
Cabinet

backdrop, NEDO became an incorporated administrative agency
in 2003, enabling f lexible fund management and marking its
“second founding.” In 2006, NEDO launched the Kyoto
Mechanisms Credit Acquisition Program to acquire certified CO₂
emission reductions credits from overseas. Through this program
and other activities, NEDO has continued to pursue efforts which
respond to the needs of the times. Then, as the U.S. financial
crisis of 2008 affected the global economy, NEDO further
promoted international activities to bring Japanese technologies
to the world as quickly as possible and make addressing
environmental problems an engine of economic growth in
accordance with the new growth strategy set forth by the
government.
In the midst of these developments, the Great East Japan
Earthquake struck in March 2011, and with the increasing
presence of overseas companies in global economic activity,
Japanese industry will need to grow further. To address this

situation, NEDO established the Technology Strategy Center
(TSC) in 2014, establishing a system to create technology
strategies and project concepts that better capture the changes
and needs of society by analyzing domestic and international
technology trends and identifying priority fields.
At the same time, the fourth industrial revolution can be
observed in industrial technology fields such as robotics,
artificial intelligence (AI), and the internet of things (IoT), and
the indust r ial st r uct ure is shif ting globally. NEDO will
strengthen its efforts to support rapid social implementation of
technology development results in these fields and will also focus
on fostering startups to further promote open innovation.
Keeping in mind the goal announced by the government in
2020 of achieving carbon neutrality by 2050, NEDO, as an
“innovation accelerator,” will continue to pursue various
challenges toward the realization of a sustainable society.

Accelerating activities for a sustainable society
to symbolize “3 Essential Social Systems (ESS) for
2020: Logo
Sustainable Society” introduced
In response to the governmentʼs policy of achieving carbon
n e u t r a l i t y, i n Fe b r u a r y 2 0 2 0 N E D O f o r m u l a t e d t h e
“Comprehensive R&D Principle for Sustainable Society 2020”
which defined the “3 Essential Social Systems to Realize a
Sustainable Society” and introduced a logo to symbolize these
social systems. In addition to technology development, NEDO is
also enhancing its efforts as an “Innovation Accelerator” through
the development of research systems and environments and
pursuing various support measures for practical applications of
technology.
Kyoto Mechanisms Credit Acquisition
Program discontinued
Development of highly functional composite
materials using non-edible biomass derived
from hardy rubber tree successfully realized

Compact CMOS annealing machine developed and released for prototype cloud
computing service specializing in combinatorial optimization problems>>see
page 15

Fukushima Hydrogen Energy
Research Field (FH2R)
opened>>see page 17

Second phase of all-solid-state lithium-ion battery project started>>see page 16

Water splitting photocatalyst
with quantum yield of almost
100% developed for artificial
photosynthesis

Demonstration project to expand the range
of activities for electric vehicles (EVs) started
in California, United States>>see page 15

2016

NEDO Chairman Ishizuka introducing logo
for “3 Essential Social Systems to Realize a
Sustainable Society”

Interconnection test of drone traffic
management system conducted at
Fukushima Robot Test Field>>see page 16

Cellulose nanofiber (CNF) mass production
facility completed in Ishinomaki City, Miyagi
Prefecture>>see page 15

Operation of barge-type floating offshore
wind power generation system started off
coast of Kitakyushu City>>see page 16

Project for industrial uses and social
implementation of drones started

Methane synthesis test facility for effective
use of CO2 completed >>see page 17

2017

2018

2019

Moonshot Research and
Development Program started>>see
page 17
Technology development started
for social implementation of marine
biodegradable plastics

2020

2016: 5th Science and Technology Basic Plan approved by Cabinet
2016: Energy and Environment Innovation Strategy (NESTI 2050) formulated
2017: Future Investment Strategy 2017 approved by Cabinet
2018: 5th Strategic Energy Plan approved by Cabinet
2019: Long-Term Growth Strategy Under Paris Agreement approved by Cabinet
2019: Integrated Innovation Strategy 2019 approved by Cabinet
2020: Environment Innovation Strategy formulated
2020: Green Growth Strategy for Carbon Neutrality
by 2050 formulated
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40th

Review of 2011-2020
History of NEDO Projects

Beyond Paradigm Shifts

In light of NEDO’s missions of addressing energy and global environmental problems and enhancing
industrial technology, in this section we review the various kinds of projects NEDO has carried out and
developments in society, with a focus on the past 10 years.
Energy/global environmental problems and the 4th
industrial revolution
NEDO has been working in the fields of energy and the
environment since its establishment. It has played a leadership
role in the development of technologies for renewable energy and
hydrogen/fuel cells and has publicized the results of its activities.
N EDO has also pioneered new f ields such as g r id
interconnections, smart communities, and storage batteries, and
ha s promoted t he development of energ y con ser vat ion
tech nologies, an area in which Japan excels, as well as
environmental technologies such as carbon recycling.
In the field of industrial technology, which was added to

2013:

NEDO’s mission in 1988, NEDO has been promoting research
and development in the f ields of IoT, AI, and robotics in
anticipation of realizing “Society 5.0,” an ultra-smart society
originally forecast to be realized from the mid-2010s.
In addition, NEDO has focused on carrying out international
demonstration projects to address energy and environmental
problems on a global scale. Such projects help build relationships
of trust with partner countries and deliver Japanese technologies
to the world in a timely fashion. In addition, over the past 10
years NEDO has been providing support to startups, who are key
actors for fostering open innovation. To carry these achievements
forward, we will introduce highlights of NEDO projects carried
out during the past decade.

Results announced for project using robots to aid
disaster response

Importance of infrastructure maintenance
operations reconfirmed

Originally developed by NEDO for use at construction sites
and in extreme conditions, the robots used in this project were
deployed in the Great East Japan Earthquake, and public interest
has thereby increased in using robots to work in situations where
it is difficult for people to work. The NEDO Research and
Development Project for Unmanned Disaster Response Systems
was carried out beginning in fiscal year 2011 and its results were
announced in 2013. In fiscal year 2014, NEDO also launched the
Robot and Sensor System Development Project for Infrastructure
Maintenance and Disaster Surveys, which reconfirmed the
importance of infrastructure maintenance operations and disaster
surveys in earthquakes and other disasters.

2014:

Start of commercial hydrogen fueling station
operations

Boosting popularity of fuel cell vehicles
Following the commercialization in 2009 of the “ene-farm”
residential fuel cell power system, the first of its kind in the
world, hydrogen vehicle fueling stations have become a focus of
public attention. The first prototype of a hydrogen fueling station
was developed in 2002, and in 2013, Japan's first hydrogen
fueling station integrated with a gas station was built in Ebina
City, Kanagawa Prefecture. Fuel cell vehicles went on general
sale to the public in December 2014, and NEDO has played a
leadership role in promoting the deployment of commercial
hydrogen fueling stations.
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2016:

Demonstration of expanded electric vehicle (EV)
driving range started in California

Development of high-speed battery chargers and
smartphone navigation app to promote use of EVs

In collaboration with the U.S. state of California, which aims
to have 1.5 million zero-emission vehicles on its roads by 2025,
NEDO launched a demonstration project in fiscal year 2015
together with automakers and trading companies to expand the
driving range of EVs. The project aimed to promote the
popularization of EVs in Japan and the United States by
providing EV drivers with a smartphone app that supplies
important information regarding the location and real-time
availability of battery chargers and can be used to make advance
reservations.

2017:

Mass production plant for cellulose nanofibers
started operations

Realization of biomass-derived manufacturing
Cellulose nanofibers have recently been attracting public
attention, and based on the results of a NEDO project, Nippon
Paper Industries has started operations of one of the world's
largest cellulose nanofiber production facilities. The facility, with
an annual production capacity of 500 tons, is located at the
company’s mill in Ishinomaki City, Miyagi Prefecture. In
addition, NEDO has been promoting the commercialization of
cellulose nanof ibers through the projects Development of
Fundamental Technologies for Green-Sustainable Chemical
Processes (star ted f iscal year 2009) and Development of
Technologies for Manufacturing Processes of Chemicals Derived
from Inedible Plants (started fiscal year 2013).

2018:

Development of compact CMOS annealing
machine

Promotion of next-generation computing
technologies

The worldʼs smallest CMOS annealing machine, the size of a
business card, has been developed. It uses small amounts of
power and can be operated at room temperature, therefore
helpi ng a dd ress issues such as i ncreased ser ver power
consumption by enhanced information processing technologies.
Since fiscal year 2016, NEDO has also been carrying out the
Project for Innovative AI Chip and Next-Generation Computing
Technology Development to develop technologies such as
quantum annealing and is promoting research and development
for the further development of Japan's IT sector.

Host PC
FPGA controller

small-scale CMOS annealing
machine

CMOS annealing chip
(61,952 parameters)
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Review of 2011-2020
History of NEDO Projects

Toward Achieving Carbon Neutrality

2018:

Start of phase 2 of all-solid-state lithium-ion
battery project

R&D for increasingly important storage
batteries

Si nce its est ablish ment, N EDO has been promot i ng the
development of storage battery technologies. In addition to R&D on
stationary storage systems and automotive batteries, NEDO began
working in fiscal year 2010 on the development of evaluation
technologies for storage battery materials. To develop all-solid-state
lithium-ion batteries, which are expected to become the nextgeneration of storage batteries for use par ticularly in EVs,
researchers and engineers from 24 companies, including automobile,
storage battery, and material manufacturers, joined forces in an
industry-academia collaboration to start the second phase of the
Development of Material Evaluation Techniques for Advanced and
Innovative Batteries in fiscal year 2018.

2019:

Testing of drone traffic management system at
Fukushima Robot Test Field

Milestone toward realization of industrial
revolution in the skies

In anticipation of a time when drones are regularly flown in the
skies, NEDO launched the Drones and Robots for Ecologically
Sustainable Societies Project in fiscal year 2017 and is promoting
the development of systems for drone collision avoidance and
traffic management. In 2019, a total of 29 drone operators
participated in interconnection testing for the drone flight traffic
management system. For carrying out such tests and conducting
human resource development activities, NEDO has concluded
ag reements wit h Fu k ush i ma Prefect u re a nd t he cit y of
Minamisoma to utilize the Fukushima Robot Test Field, thereby
contributing to the promotion of local industries.

2019:

Start of demonstration operations for floating
offshore wind turbine system off coast of Kitakyushu

Key to diversified energy mix
NEDO has been working on offshore wind turbines in earnest
since fiscal year 2009, first conducting demonstration projects
necessary for the widespread use of floor-mounted offshore wind
turbines. Since fiscal year 2014, NEDO has also been pursuing
the development of cost-competitive f loating offshore wind
turbine systems. As the 5th Strategic Energy Plan aims to make
renewable energy a major part of the future energy mix, NEDO
has been carrying out a demonstration of a barge-type floating
offshore wind turbine system off the coast of Kitakyushu City
since May 2019.
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2019:

Completion of methane synthesis testing facility
for CO₂ utilization

Carbon recycling to utilize CO₂ as a resource
To develop innovative technologies for achieving targets under
the Paris Agreement, a project has been launched to realize
carbon recycling, a system where CO₂ emissions are recycled and
utilized as a resource. NEDO has been working on relevant
demonstration projects, including the development of technology
for synthesizing methane from CO₂ and hydrogen, and in October
2019 completed construction of a methane synthesis testing
facility in Nagaoka City, Niigata Prefecture. In the future, NEDO
w i l l c o n t i n u e c o n s t r u c t i n g f a c i l it ie s a n d c o n d u c t i n g
demonstration projects to bring this technology closer to
commercialization.

2020:

Opening of Fukushima Hydrogen Energy
Research Field (FH2R)

Accelerating utilization of hydrogen energy
In order to realize a “hydrogen society,” NEDO has started
development of power-to-gas (P2G) technology to produce
carbon-free hydrogen by using electricity generated from
renewable energy sources, such as solar and wind power, and
water electrolysis. The Fukushima Hydrogen Energy Research
Field (FH2R), a hydrogen production facility equipped with a 10
MW hydrogen production unit that is one of the world's largest,
has been constructed in Namie Town, Fukushima Prefecture.
FH2R started operations in March 2020, with full-f ledged
demonstration testing of P2G technology now taking place.

2020:

Start of Moonshot Research and Development
Program

Pursuing recovery of global environment
The Japanese Government has established the Moonshot R&D
Program to pursue ambitious R&D based on bold ideas that are
not merely extensions of existing technologies, but with the aim
of fostering disruptive innovation technologies from Japan. In
order to achieve Moonshot Goal 4: Realization of sustainable
resource circulation to recover the global environment by 2050,
NEDO has started pursuing ambitious R&D, including R&D on
Direct Air Capture (DAC) technology which directly captures
CO₂ from the atmosphere and converts it into materials, and
R&D on marine biodegradable plastics which can control the
timing and speed of their degradability.

Direct Air Capture

Control degradability of
plastics in sea for both
utilization and detoxification

Directly capture
CO2 from atmosphere

Detoxify ultra-thin
nitrogen compounds

Convert CO2
into materials

Plastic litter
Recover nitrogen compounds
and convert them into materials

Con

sum

e

Produce

Chemicals, fuels, etc.

Figure: R&D to be promoted for realization of sustainable resource circulation
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Review of 2011-2020
Progress Toward Realizing Global Solutions

Contributing to the World with Japanese Technologies

We live in an age where it is necessary to cooperate on a global scale to realize a sustainable society. To
this end, NEDO is pursuing a variety of demonstration projects around the world while deepening the
international cooperative relationships it has developed over the years.
worldwide, NEDO promoted inter national demonstration
projects, mainly in Asia, of Japan's leading energy conservation
and environmental technologies. NEDO has also encouraged the
use of renewable energy sources around the world through
activities such as solar power generation demonstration projects
in countries and regions with insufficient power supplies.
In the 2000s, the scope of NEDOʼs international projects was
expanded to include Southeast Asia and the Middle East where
demonstration projects were carried out that focused on energy
conservation technologies. From 2010 onward, the scheme for
NEDOʼs international projects was transformed into internation
al joint R&D activities designed to meet the needs and social

Introducing Japanese technologies to the world
With the aim of contributing to the resolution of energy and
environmental issues faced by countries around the world
t h roug h t he u se of Japa nese t e ch nolog y, N EDO bega n
international demonstration projects in the early 1990s. NEDO
has been carrying out these projects in various parts of the world
on a wide range of technologies, including those related to
energy conservation, renewable energy, and the environment.
In the 1990s, when global warming caused by CO₂ and
problems related to air pollution such as acid rain became serious
▶ Examples of NEDO’s global network

NEDO has established cooperative relationships with organizations in the United States, Europe,
Asia, the Middle East, and other countries, as well as with international organizations.
European Union
(EU)
French Agency for
Ecological Transition
(ADEME)
French Public Investment
Bank (Bpifrance)

German National Organisation
Hydrogen and Fuel Cell Technology
(NOW)
German Federal Ministry for Economic
Affairs and Energy (BMWi)
Agency of Technological Development
of the Russian Federation (ATD)

Technology Agency of the
Czech Republic (TACR)

NEDO Europe Office
Spanish Centre for the
Development of Industrial
Technology (CDTI)

Chinese Academy of Sciences (CAS)
National Development and Reform
Commission of China (NDRC)

Republic of
Uzbekistan

NEDO New Delhi
Office

Israel Innovation Authority (IIA)

NEDO Beijing
Office
Taiwan Industrial Technology
Research Institute (ITRI)

State of Andhra Pradesh,
India

NEDO Bangkok
Office

11th ADEME-NEDO Seminar held in
October 2015
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9th German-Japanese Environment and
Energy Dialogue Forum (EEDF) held in April
2018

National Science and Technology
Development Agency of Thailand
(NSTDA)
National Innovation Agency of
Thailand (NIA)

MOU on cooperation in development of a
startup ecosystem between NEDO and NIA
Thailand in July 2017

conditions of partner countries, with a view toward increasing
environmental awareness on a global scale and accelerating
i n novat ion. I n a dd it ion , t he Kyoto Mecha n ism s Cred it
Acquisition Program, launched in fiscal year 2006, contributed
to the realization of Japan's emissions reduction target by
acquiring a total of approximately 100 million tons of CO₂
credits by fiscal year 2016.
The underlying basis for these activities is cooperation with
overseas organizations. NEDO f irst coordinates with the
government and relevant organizations in partner countries, an
activity which is difficult for a single company to accomplish on
its own. Japanese companies then implement the projects in
collaboration with companies in the partner countries. In
particular, since the 2010s, there has been increasing interest in
global open innovation, even in Japan, so NEDO will continue to
make use of its global network to support industry’s expansion
overseas, aiming to realize a vision and create innovation from a
global perspective.
Positive energy building in Lyon, France (Hikari Bldg.)

International conferences organized to enhance
international dialogue, promote cooperation, and
accelerate innovation

U.S. state of California
U.S. National Institute of Standards and
Technology (NIST)
U.S. Department of Energy Ames
Laboratory

NEDO Washington, D.C.
Office
International organizations
NEDO Silicon
Valley Office

International Energy Agency (IEA)
International Renewable Energy
Agency (IRENA)
United Nations Industrial
Development Organization (UNIDO)

Cooperative agreement signed by former
IRENA Director General Adnan Amin and
former NEDO Chairman Furukawa in
January 2012

Meeting between UNIDO Director
General Li Yong and NEDO Chairman
Ishizuka in April 2018

NEDO, together with the Ministry of Economy, Trade
and Industry (METI), hosts international conferences to
promote dialogue on various technological issues.
Initiated by former Prime Minister Abe, the Innovation
for Cool Earth Forum (ICEF) was launched in 2014 as a
forum for international dialogue regarding measures to
address climate change through the use of innovative
technologies in the energy and environmental sectors.
ICEF, held annually, brings together global leaders from
industry, academia and government with the aim of
encouraging robust discussion and cooperative activities.
In addition, the Hydrogen Energy Ministerial Meeting
(held since 2018), and the International Conference on
Carbon Recycling (held since 2019) also provide
opportunities to promote discussions regarding the
utilization of hydrogen on a global level and further
international cooperation. With the participation of
industry, academia, and government officials from
around the world, these conferences help promote
international cooperation by fostering discussions with a
long-term perspective and by providing guidelines for
future action.

ICEF Annual Meeting, held since 2014
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