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Introduction

Function of the “Interim Report”

Ms. Sanae Takaichi
Minister of State for Innovation

[Instruction given by Prime Minister Abe concerning formulation of “Innovation 25”]

I was appointed to the post of Minister of State for Innovation, a position that was created by the
Abe Cabinet (inauguration: September 26, 2006).

Three days after the formation of the cabinet, Prime Minister Abe gave the following directives.

(1) To reach a conclusion by around May to July of next year about the formulation of a
long-term strategy guideline for Japan for the period up to 2025, called “Innovation 25,” in
areas such as medicine, engineering and information engineering, and with the aim of creating

innovation that would drive growth and contribute to development in Japanese society

(2) First, to gather the wisdom of experts in academia and industry about the “image of
innovation that Japan should aim for by 2025” and to compile their thoughts and ideas into a

report by around February of next year

(3) Based on this interim report, to compile a strategic policy roadmap to realize the “image of
innovation that Japan should aim for by 2025,” with the help of the Council for Science and
Technology Policy, etc.

Prime Minister Abe specifically stated, “What I mean by Innovation is something that goes far
beyond technological renovation. It means to widely spread groundbreaking and revolutionary
achievements to social systems and people’s lives through completely new social systems,
including new ideas, new frameworks and business plans. So, please stick to this principle.”
He also mentioned that it was not desirable to have a society in which people overly indulged in

technology, losing the clarity of simplicity in lifestyles and ways of thinking.



[Process of Compilation of Interim Report]

On October 3, Prime Minister Abe appointed Kiyoshi Kurokawa, the former President of the
Science Council of Japan, as Special Advisor to the Cabinet, thus leading to full-fledged
cooperation from Dr. Kurokawa, who has abundant scientific knowledge and information on
scientific trends.

On October 5, the “Innovation 25 Special Mission” and its full-time staff were set up within the
Cabinet Office, and members of an “Innovation 25 Strategy Council” were being selected for
the formulation of “Innovation 25.”

The Innovation 25 Strategy Council, chaired by the Special Advisor to the Cabinet Kurokawa,
comprises seven intellectuals from academia and industry.

Mr. Mitarai Fujio, head of Nippon Keidanren, was asked to provide information and advice on
innovation and to act as an advisor to me on an as-needed basis.

On October 26, the first meeting of the Innovation 25 Strategy Council was held at the prime
minister’s office, with Prime Minister Abe in attendance.

Following that, the Strategy Council members met eight times altogether and had heated
discussions before the submission of the Interim Report of today.

At the Strategy Council meetings, we had presentations from intellectuals other than those from
each council member. Such presenters are Toshiaki Ikoma (Director General, Center for
Research and Development Strategy, Japan Science and Technology Agency), Kazuhito
Hashimoto (Director, Research Center for Advanced Science and Technology, The University of
Tokyo), Ikujiro Nonaka (Professor Emeritus, Hitotsubashi University), Koichi Kitazawa (Vice
Chairperson, Committee for the Investigation of Innovation Promotion, Science Council of
Japan), and Minoru Kuniya (Director-General, National Institute of Science and Technology
Policy).

In addition, works were carried out at the Special Mission while experts from home and abroad

were sharing advice.

On October 27, a section for public opinions was opened on the website of the Innovation 25 of
the Cabinet Office. The section closed on December 31, and many people have presented
valuable ideas

Suggestions from the people were submitted to the fifth Strategy Council Meeting, which was

held in January 16, and have been reflected in various parts of the Interim Report.

Many organizations associated with science and technology have also accomplished

considerable cooperation.



On October 2, I asked the Science Council of Japan, the prominent community of scientists in
Japan, to support the formulation of Innovation 25.

On October 30, the Committee for the Investigation of Innovation Promotion was set up within
the Science Council of Japan (SCJ), comprising 20 members, with Ichiro Kanazawa, a member
of the Strategy Council, as its Chairperson and Koich Kitazawa as its Vice Chairperson, and
conducted various discussions.

Furthermore, the Committee called for 2,200 members and associate members of the registered
academic societies by SCJ to formulate recommendation reports on the innovations to promote.
On January 25, 2007, Chairperson Kanazawa and Vice Chairperson Kitazawa presented to me
the “Future Society as Envisioned by the Science Community” with the gift of wisdom of
scientists of Japan. Recommendations listed in this report have greatly contributed to
formulation of the Interim Report.

Because I believe that technological forecasts compiled by the Japanese government in the past
and the results of discussions on the technological revolution/system reform to be promoted
should be fully utilized, I conducted hearings from various ministries at the Minister’s office on
an as-needed basis.

Proactive support was gained from the Central IT Unit of the Cabinet Office, Ministry of
Internal Affairs and Communications, Ministry of Education, Culture, Sports, Science and
Technology, Ministry of Health, Labor and Welfare, Ministry of Agriculture, Forestry and
Fishery, Ministry of Economy, Trade and Industry, Ministry of Land, Infrastructure, Transport

and Tourism, and Ministry of Environment.

Section 1 of “IV. Japan in 2025 Explored by Innovation” in the Interim Report lists 20
demonstrative cases of changes in daily life so that people can get a clearer image of Japan in
the future, which can be realized through technological revolutions and reforms of social
systems.

Future technologies introduced in these examples use the results of the Technology Foresight
Survey conducted by the National Institute of Science and Technology Policy of the Ministry of
Education, Culture, Sports, Science and Technology, in addition to the above-mentioned report
of the SCJ. A total of 2,500 experts participated in this survey, and the Delphi method is used to
present the time of technical realization and the time of social adaption. Efforts were made to
provide as much technological evidence as possible that can be foreseeable with the scientific

knowledge of today.

As described above, we have come to the point where we can present the Interim Report, which

is the first step of the formulation of the Innovation 25, with great support from various



organizations, scientists and, of course, from the general public.
I would like to express my sincere gratitude to everyone who kindly offered their cooperation

with this task.

[Future Schedule]

This Interim Report presents the “image of the innovation society for which Japan should aim
by 2025.”

In particular, the “image of society that we aim to create in 2025” is presented in IV-2; basic
strategies to achieve this goal are listed in V; and demonstrative policy issues to be addressed

urgently are presented in VI.

We will start working on the final report of Innovation 25 tomorrow, hopefully to finalize the

report by the end of May, specifically, a “strategic policy roadmap to realize innovation.”

The instruction given by the Prime Minister is to develop a “strategic policy roadmap.”
Upon scrutinizing more specific “policies (strategies/tactics) to be realized,” we need to
formulate a plan that can present “tactics (strategies) for policy management, overlooking all

directions” in order to realize the Japan that we desire.

Once formulated, Innovation 25 will be submitted to the Economic Advisory Council so that it
can be incorporated in the Basic Policies of 2007.

Next year will be considered the “first year toward 2025.” We will energetically set about
various measures, such as budget formulation, tax reform and legal system reform to improve

social systems, etc.

Innovation 25 requires periodic follow-ups and reviews before realization of all the items.
Science and technology are making rapid progress and, in the future, we may need to revise the
roadmap due to changes in the international environment that surrounds Japan.

It is necessary to establish a cross-ministerial PDCA (Plan— Do— Check— Action) Cycle.

This is an issue that we need to address after the summer.

[My thoughts~The Standpoint of Citizens/Taxpayers]

When I received the directive for "Innovation 25" from Prime Minister Abe, the first thing that

came to mind was that I would like to address science and technology policies from the



standpoint of the citizens and taxpayers of Japan.

The national budgets allocated to science and technology measures in FY 2006 was 3 trillion
719.4 billion yen. The public’s investment in research and development amounts to 12 trillion
745.8 billion yen (FY 2005).

Although we are not aware of it, our lives in Japan today benefit greatly from discoveries and

ideas emanating at each stage, from basic research to technology and development.

It is easy to see this if we compare life today with life 20 years ago.

Back then, I had no mobile phone or personal computer at home. Today, when I send an
e-mail in the evening, I receive a reply the next morning. Back then, I used expensive
international phone calls or the post. I listened to music on records or cassette tapes, not CDs.
Videotapes were used to record pictures instead of DVD or HDD. I used to struggle to find a
location with a roadmap in my hand because my car was not equipped with a navigation system.
The service industry has progressed while utilizing the outcomes of the technological revolution.
You get a parcel the next day using a home-delivery service, and a parcel-tracking service is
available on the Internet. If you are not home when a parcel arrives, you can call the driver
directly on his/her mobile phone to ask for a re-delivery. A taxi arrives to you faster than ever if
the taxi company uses GIS (Geographic Information System) or GPS (Global Positioning
System using satellite). Various services associated with moving homes are available 24 hours a
day on the Internet, such as cost estimation, collection of disposed articles, and procedures
required when moving.

Our lives have become drastically more convenient and richer in these 20 years.

These changes are the results of efforts of manufactures that have persevered time and costs
required during the period from R&D to commercialization and efforts of the service industry,
which has continued to improve services using new technologies.

In addition, these changes are also the result of the government’s science and technology

policies, which had been supported by “taxpayers,” giving back to the people.

This is why I believe that efforts toward the technological revolution and social system reforms
that the government intends to achieve in the next 20 years should be based on the “dreams and

desperate hopes” of citizens and taxpayers.

Today’s Japan is more filled with material goods when compared with the past. At the same
time, we are faced with many uncertainties: deterioration of the global environment, threats of

expansion of terrorism or infectious disease in the borderless world, the emergence of new



crimes abusing new technologies and rapidly declining birthrates, etc.

I contemplated what Japanese people of today wish for.

9 ¢ 99 ¢

For example, “to stay healthy and enjoy a long life,” “to lead a safe and secure life,” “to have a

2 ¢

fulfilling work and home life,” “to be fairly rewarded,” “to have secure welfare systems backed

99 ¢

by a strong Japanese economy and not to worry about retirement,” “not to feel handicapped

2 ¢ 29 e

because of age, disability or gender,” “to be proud of being Japanese,” “to live surrounded by
peaceful and kind people,” and so on.

Although there must be many more wishes, these are the messages [ gathered from the people
who posted their opinions on the website of Innovation 25 of the Cabinet Office.

If the technological revolution and social system reforms are to facilitate the realization of Japan

that citizens/taxpayers envision, the government must launch the challenge immediately.

[Fight, Japan! A Future to Achieve Together]

“Innovation 25” is not a “dream vision” in a distant future, nor is it a mere “prediction of the
future.” It is “Japan’s future to be created” in a cooperation between the people and the
government, in nearly 20 years from this summer (the time when the roadmap is scheduled to be
complete).

With this spirit in mind, I am passionate about taking the next step with members of the Strategy

Council, including Chairperson Kurokawa, and staff members of the Special Mission.

Finally, I would like to mention one more point.

I have received encouraging words from many people, such as “please show us ideas that
eliminate the sense of stagnation,” and I have exerted all my efforts to draw an ideal image of
the future in the Interim Report.

However, I personally expect the road ahead to be rough and challenging.

Naturally, various issues that face today’s Japan will not vanish like dreams simply by the power
of science and technology.

An elderly man committed suicide after killing his sick wife because of economic difficulty or
the burden he faced in caring for his wife. Whenever I hear sad news like this, it reinforces my
determination. Even if multifunctional caring devices are developed and family support
systems are improved in the future, the unfortunate and less privileged will be left unnoticed in
society, as long as there is no social framework to bring the benefit of technology and systems to
individuals in need and as long as an awareness of mutual support is not created within the

community.



That is why Prime Minister Abe did not interpret “technological revolution” narrowly, but
insisted on establishing a system to return the benefit back to the people by combining
technology with “social system reforms.” At the Strategy Council, we also conducted a series
of discussions based on the principle that we should not avert our eyes from the urgent issues

that need to be seriously addressed by the government.

Various difficulties are foreseeable in gaining the consensus of the people on the idea of
“changing the system of the country so that strong innovations can emerge.”

On the one hand, Technology Innovation contributes to the improvement of productivity and
convenience, but on the other hand, there is a dark side. For example, a wearable personal
computer could reduce risks involving elderly people and children while they are away from
home and could create a cashless society; however, it is important to gain a consensus as to how
to deal with personal data and to overcome concerns about online crimes.

Also, human resources underpin innovations and we won’t be able to survive fierce competition
unless we create, as Chairperson Kurokawa says, “a society that cultivates the nail sticking up
(or unusual talents).”

However, the traditional Japanese society has been described by such expressions as a “jealous

9

culture,” “excessive equality” or “Yokonarabi (following the herd).” In past discussions on
educational reforms, the introduction of “performance-based classes” or a “grade-skipping
system” was strongly opposed.

For a new challenge that might require a “grand transformation of values of the Japanese,” the
government should strive to share the future vision of Japan to be achieved with the people, by
raising issues to the people with courage and determination, and without being afraid of getting
hurt. Plain and simply, the government cannot proceed with measures unless it has the

understanding or support of the taxpayers.

Before reading the text of the Interim Report, please take a look at a day in the life of the Inobe
(coined from the word “innovation”) family, and see how their lives in the year 2025 benefit

from innovations.



A Day in the Life of the Inobe Family

“A Day in the Life of the Inobe Family” is a story depicting a family scene about 20 years from
today, based on “IV. Japan in 2025 Explored by Innovation” (p. 37—p. 50).

(Family Members)

Grandfather: Ichiro (age 77)

Former CEO of a small/medium sized company. He transferred his position to a young
employee with a PhD in engineering ten years ago. He then took a course in
nanotechnology for a year at a local university. He now spends about 15 hours per
week teaching classes at local primary, junior- and senior-high schools and a university
(freshmen class), using his skills in manufacturing and knowledge on the changes in

science and technology.

Grandmother: Masako (age 74)

She had helped with accounting work at her husband’s company since they were
married. After her husband retired, she has been actively involved in a volunteer
group led by young people, which holds various events in the local community, while

enjoying flower arrangement as a hobby.

Father: Naoyuki (age 50)

After graduated from a university, he once worked for a major company but quit the
company 20 years ago to utilize his research background and established a venture
company with friends whom he met on the Internet. Due to a problem associated with
product development strategies, the venture business failed in three years. He was then
able to set up a new venture thanks to fund providers and his efforts to utilize lessons

learned from past failure. The company is rapidly growing.

Mother: Yumiko (age 51)

She married Naoyuki 25 years ago when she was working for an interior design
company. She gave birth to her son, Daiki three years later and her daughter, Misaki,
eight years later. She has been working throughout the entire marriage, using support

systems for childbirth and childrearing and through telework.

First son: Daiki (age 22)



A senior at a university. Considering whether to go to grad school.

Daughter: Misaki (age 17)

Studying at a high school in Beijing as an exchange student since last year

Second son?: INOBEE (age 5): a Robot (2™ generation)

Size of a primary school child. He is intelligent and is connected to the home network

and local network. He has good conversational skills, too. Father Naoyuki named

him INOBEE, deriving from the word “innovation.”

(February 5, 2025)

Ichiro and Masako get up.

Then, they check “Tokay’s Health Condition” on the 26-inch display (it
looks like a flat-screen desktop monitor from twenty years earlier) installed
in their room. With this device, you can have a simple health check on
physical conditions at home, including sleep conditions. Following various
data, the message “You are healthy today” appears on the screen.

Since the computer contains genetic information, when a person gets sick and
needs medication, it gives instructions on suitable drugs at the initial stage.
Well, that gives them peace of mind. Thanks to this system, they don’t
need to see the doctor very often. Nonetheless, if the symptoms are severe
or they need to see the doctor, the computer network connects them with a
specialist who will give a diagnosis.

Since the data of doctors and those of homes are connected, the diagnosis is

quite accurate and reliable.

Naoyuki, Yumiko and Daiki are also up. Everyone in the family gathers in
the dining room and has a pleasant morning time.

A large-size display (103 inch) is on the wall. With divided screens and
headphones, each can enjoy different programs (TV, Internet, etc.). Today,
they are having a pleasant chat while watching a TV program on Beijing,

where Misaki is studying.



Naoyuki leaves home for work.

He goes to his office using bus and train. Due to the penetration of telework
and flextime arrangements (this is what it was called twenty years ago),
fewer people commute to offices and it is easy to find an empty seat on
busses and trains. Half of the employees at Naoyuki’s company work at
home. It is said that 30% of the employees of the company Naoyuki used to
work for are teleworkers.

Naoyuki reads the news on a flexible display on his mobile phone like people
in the old days used to read magazines, thinking “I cannot imagine the
horrendous commutes back in old days.”

The news is about the intensive rainfall in the Kyushu region. It appears that
floods and mudslides have occurred. However, residents had ample time to
evacuate and no one was killed thanks to the sensor network covering the
hazardous zones and emergency information systems for residents. It is
reported that structures built within the past 10 years have not collapsed.

The house of the Inobe family was built using long-life housing technology
and they say that it will last for 200 years. It is resilient to natural disasters
such as earthquakes. The house withstood an intensity 7 earthquake in the
resistance test.

When an earthquake happens, the quake is detected automatically and a
system is activated to prevent secondary disasters by connecting various
infrastructures and home appliances, which gives peace of mind.

The bus is a battery-charging electric vehicle. All the public transportation
busses are either this or a fuel-cell vehicle.

A vehicle using CO; as an energy source was recently developed by using
artificial photosynthesis technology.

There is no congestion on the roads. Although not fully developed
nationwide, the Intelligent Transportation System (ITS) has been developed
for Naoyuki’s commuting route, and no traffic accidents have been recorded

three years in a row.

Grandfather Ichiro goes to work by electric bicycle.

The improvement of functions of electric bicycles due to advancement of

10



battery technology and development of bicycle lanes has made commuting
by bicycle very popular. The secret to the popularity is that bicycles are
environmentally friendly and good for health.

Ichiro says to himself on the way to work, “The amount of gas emissions has
greatly declined and we see more greenery along the roads compared to 20
years ago. So, I enjoy cycling so much that I almost forget that I am
commuting.” A person of Ichiro’s age can easily commute within 10km from
home.

Due to advancement of information and networking between automobiles
and roads, automatic collision-avoidance systems and automatic driving
systems have spread, and it is quite safe to ride on a bicycle.

The advancement of battery technology has realized the dissemination of
electric vehicles and various types of new mobile phones. Japan has the
world’s leading technologies in this area, providing many products and
services to the world.

Ichiro is teaching “manufacturing” at a local high school.

He teaches the value of “manufacturing” in Japan using a virtual reality
device as teaching material, and brings students to experience the value of it.
Maybe because young people today have become used to this type of class
since they were in primary school, he finds it rewarding that the students are
delighted to listen to his lectures.

The level of difficulty is different, but he gives the same type of lecture to
primary and junior-high schools. Numerous active researchers and engineers
of various companies ranging from large companies to small- and
medium-sized companies also teach at schools, and Ichiro is the oldest
among them.

According to statistics, approximately 20% of the Ichiro’s generation are still

actively working, in different occupations and in different forms.

Daiki is having lunch with his friends at a campus cafeteria.

Among 10 of his friends, three are Japanese and the rest are international
students from Europe, the United States, Asia, Central and South America,
the Middle East and Africa. Half of the faculty and students of his university

11



(including graduate school) are from abroad.

A popular academic field among foreign students is environmental education.
In many cases, they return to their home countries and contribute to the
realization of an environment-oriented economy, utilizing knowledge learned
in Japan.

Today’s topic is Daiki’s plan to study abroad. Daiki studied in the United
States while in high school and he is now undecided about where he should

go to grad school. His three options are Japan, the United States and China.

Grandmother Masako is at a flower arrangement class.

It takes about 30 minutes on foot to get to the class, but she always goes on
foot, thinking it is a good opportunity to take a walk.

She puts a wearable computer on her wrist. Because of this, even an elderly
person can safely go anywhere. In a complicated urban area, a sensor buried
on the road tells a car driver the position of a pedestrian. In case someone
suddenly faints, an alarm goes off automatically through an emergency
medical network.

Masako was diagnosed with Alzheimer’s disease 10 years ago. But unlike
the old times, early detection is now possible. Medical technology has
advanced to slow the progress of the disease, and drugs for Alzheimer’s
suitable for individuals without side effects have been developed. Thus, she
can lead a healthy life.

It is reported that commercialization of a drug that cures Alzheimer’s disease
completely is in sight, which was jointly studied between a
university-initiated venture company and a major pharmaceutical company.
Masako thinks it would be great not only for her but also for all people in the
world if the drug became available on the market.

Come to think of it, Fumiko, one of her friends at the flower arrangement
class, was diagnosed with a cancer five years ago but now she is completely
healed by taking drugs and without surgery because it was detected early.
The wearable computer is also connected to the emergency crime-prevention
network. There was an incident several days ago in which a suspicious
individual tried to snatch a primary school child in the neighborhood. But
before the police arrived, the offender was overpowered by local residents

after they had heard an alarm. Anyway, it was later found that he was not

12



considering a serious crime.

In any case, thanks to this system, Japan has the lowest crime rate in the
world. Masako recalls the days of her childhood occasionally, “It was safe to
play outside until dark back then. I was constantly worried when Naoyuki
was a child. Now, I am so happy and lucky to live in Japan where safety and

security are ensured.”

Masako stops by a supermarket on the way home to pick up some groceries
for dinner, which Yumiko asked her to do.

You can do shopping through a computer at home and have products
delivered to home through a home-delivery service, but it costs slightly more.
Besides, Masako enjoys time to browse the store, where various products
around the world are gathered.

You can check the production history by picking up an item and bringing it
close to the wearable computer. A freshness inspector is also installed to
show the freshness of fresh produce. Grandson Daiki has an allergy, but
production technology has been established to produce non-allergy food
based on allergen-measurement technology. So you can safely purchase
any food.

To make a payment, you simply put products in the shopping basket and go
through the exit gate. The list of products and the total costs appear on the
basket and it is easy to check if you have purchased too many or too few. By
reading the electronic tag on the products, payment is settled online as a debit
to Masako’s account. This eliminated the long cues at cash registers.
Masako uses a card when shopping at department stores, although she has
not used it today. This card is different from the credit card of the old days.
This card alone can be used for almost everything in Japan, including all
transportation fees and shopping.

This made-in-Japan technology (system) is now recognized as an
international standard, and the card can be used at airports, hotels,
transportation and major stores abroad. When Masako traveled to Europe
with Ichiro last year, all they needed was this card. Ichiro uses a mobile
computer instead of the card, fearing he might lose it.

People other than the holder cannot use the card or mobile computer, owing

to the advancement of cryptographic technology and personal verification

13



technology.

Masako has not seen cash so far this year. She feels nostalgic when she
recalls 20 years ago, when her husband’s wallet, not hers, was full of coins,
paper money and so many cards. She thinks now it would be worrisome if
she had such a wallet.

Besides the card, there is a useful item when traveling abroad: a headphone
equipped with a sophisticated automatic translation system. Masako does not
speak a foreign language but she was able to enjoy shopping thanks to this
headphone. It was also greatly useful when interacting with the local people.
She still keeps contact with an Indian couple whom she met on a liner motor
car that runs more than 500 km/hour.

Yumiko has finished the telework in her workroom and is now talking to
INOBEE. “Have you finished cleaning the house? Any messages? Is there
a hot bath ready?”

INOBEE replies, “I cleaned everywhere except your workroom. Grandpa
says he comes home at 6:00. I think grandma comes home soon because
she says she will be back at around 5:00. I will get a hot bath ready at
around 6:30. I just got a message from daddy saying he would be home at
around 7:00.”

Due to the advancement of artificial intelligence technology, current
INOBEE has a much better learning capacity than the last one, and he can get
by in daily conversation without problems.

INOBEE is connected with various home alliances (including the cleaning
robot) and a car (family car) through the Robotics Network System and he is
sort of the brain of the Inobe family.

INOBEE is also connected with a super-small vehicle of the Inobe family,
Masako’s wearable computer, and a self-propelled carrier that accompanies a
person when shopping, acting as a conversation partner during the trip.

Some people in the neighborhood use a renting service for home robots, but
the family bought INOBEE when he was introduced on the market.

Yumiko thinks that she was able to build up her career while raising two
children, thanks to the family-support policy promotion that had started
taking concrete shape around when Daiki was born.

Back then, IT investment of her company was still only half way even if she
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wanted to do telework, and she was using her own personal computer. It was
not allowed to use office data from home due mainly to security concerns.
The former president of the company was reluctant to adopt the home-office
working environment because it was not possible to count working hours. By
the time Yumiko had Misaki, however, a performance-based assessment
method was established and a personal verification system and secure
Internet environment were also developed. Yumiko thus was able to get
updates on company news during maternity leave. While Misaki was taking a
nap, she was able to work and earn some petty cash, in addition to the
childcare allowance.

The current house of the Inobe family is a single family home that is 200m?
in size. When the children were small, they used to live in a tower-type
condominium with 2,000 units.

The government would just start to promote “compact policy,” and apartment
and condominium complexes of a certain size had to install childcare
facilities, medical institutions and schools. So parents were free from worries
about their children being involved in an accident on the way to or from
school.

Although high-rise buildings increased, a comfortable urban space is
embellished with greenery and flowers through the use of concrete materials
that allow air to pass through and plants to grow. When Misaki was in
primary school, she planted rice in a common space of the tower-style
condominium.

A developer is obliged to develop green areas in order to receive a new
development right (credit). So there are almost more green areas now than

when Yumiko was a child.

When Noriyuki was getting ready to go home, a young researcher came to
work.

She had just had a baby and was working while taking turns with her
husband to care for the baby. By wisely using telework and flextime
arrangements, she is trying to strike a balance between work and family.
Naoyuki’s company adopts the annual salary system to facilitate
professionalism among employees. The company has introduced a system to

assess the employee’s challenges and their outcomes, instead of emphasizing
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working hours and length of employment.
Time to spend with a family outside of work is important to creating flexible
ideas that are essential for innovative work. Naoyuki also tries to go home

early to enjoy time with his family if there is no urgent work.

All five family members are sitting at the dinner table.

Masako, Yumiko and Naoyuki take turns preparing dinner. (Daiki also cooks,
but his cooking is not very appreciated, and he is no longer placed in charge
of cooking.) It is Naoyuki’s turn today.

Daiki saw a news trailer saying that a robot successfully traveled to the moon,
and the 103-inch display screen was quickly tuned to the news.

A clear image of a robot conducting observations appears on the screen. Our
blue and beautiful Earth looks like it is glowing. Everyone wishes the Earth
to be beautiful forever. Daiki thinks that he would like to go on a space trip

to see the Earth with his own eyes.

Misaki contacted the family.

Daiki operates a panel of the multi-function mobile computer, and the image
of a healthy looking Misaki appears on the 103-inch display on the wall. You
can see several young people, who look like Misaki’s class mates, around
Misaki enjoy chatting in Chinese.

Each of her Chinese friends starts talking to Misaki’s family in Chinese.
Japanese subtitles appear on the display and, at the same time, you can hear
the voice of simultaneous interpretation. This automatic translation function
is installed in the mobile computer and it was quite useful when they took a
trip to Europe last year.

The family of one of Misaki’s friends, Lee, is engaged in agriculture work in
inland China. The area used to be a vast barren desert area, but forestation of
deserts is being carried out and desert-resistant crops are being produced,
owing to biotechnology from Japan (including safety assessment of
genetically modified foods).

All the electricity used for living, irrigation and agriculture in the area is
generated by solar energy of a joint Japan-China company. Currently, a large

electric transmission project is underway to expand the scale of power
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generation and to transmit the electricity to the Chinese coastal areas through
superconducting cables.

Lee talks proudly about his hometown and about his dream of taking up
energy-related work after graduating from a university to make China like
Japan, where environmental conservation and economic development are in
good harmony.

Lee became interested in Japan and now has a good knowledge about Japan

through digital archives of Japanese culture, entertainment and animation.

Everyone goes to bed.

Wall lightings dress up the living room and bedrooms (fluorescent lights of
20 years ago have been replaced by LED and healing lights; the ones
enabling high-volume communication are now available and various
materials are used), the brightness is automatically adjusted depending on the
presence of people and their activities.

The world’s top level energy-saving system is installed not just for lighting
but for energy use in the house. (This is also adopted as an international
standard and is increasingly used in many countries.) Along with the
introduction of a large-scale energy-saving system in urban areas,
commercial energy consumption per capita has dropped to half of 20 years
ago.

On a global scale, the increase in the amount of atmospheric CO, has been
curbed due to penetration of new energies such as solar energy,
well-established nuclear power generation, progress of energy-saving and

various other efforts.
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I. Basic Principles

Kiyoshi Kurakawa
Chairperson: Innovation 25 Strategy Council

1. Looking Ahead, Creating a Future

About a hundred years ago, at the beginning of the 20™ century, predictions about the world in
the next 100 years were posted in a Japanese newspaper. It included the invention of air
conditioners and fax machines. The dreams of that time have come true in the 21* century, and
future progress is underway. Of course, some predictions have yet to be achieved, such as a

conversation between humans and animals.

The first flight by man was in 1903, only eight years after a famous scientist said, “Objects that
are heavier than air cannot fly.” When computers were first invented, people did not anticipate
the need for the high performance we get from today’s personal computers. However, small and
high-capacity memories were made available due to the rapid progress of semiconductor
technologies, and small personal computers perform better than the old large computers. They
are now used as a means of networking, including e-mails and search engines, rather than the

initial function of computing.

What is common in the history of a variety of innovation so far is that there were “high goals

29 ¢

that seemed impossible at first,” “people with ambitious spirits who boldly faced and overcame
difficulties,” and “people with plenty of drive” at the starting point. A giant leap has been made,
overcoming various challenges, numerous failures and then great success. Other than a simple
scientific discoveries or technological revolutions, there is a certain process behind the success
of innovations, in which such discoveries and revolutions are integrated over time, demanded
changes in the social systems and generated a new dimension. The repetitions of this process

have formed our today’s world.

As described above, human society has experienced the most rapid and radical changes in
history in the past 100 years. Amazing progress in transportation means has shortened the
distance around the world. Rapid advancement of information networks has enabled many
people around the world to share information instantly. The drastic changes sometimes throw
questions about our common sense, values and norms associated with ideas, culture and

civilization that have been fostered over so many years. One must realize that this is an
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underlying factor in the globalized era of the 21* century. Japan has become “a major economic
power” and experienced the “collapse of the bubble economy” in the past 50 years, and has just
embarked on a renewed journey towards development, overcoming the economic stagnation or

the so-called “lost 15 years.”

Globalization also provokes serious global-scale issues. Common global issues of the 21%
century include population growth, global warming/climate change, deterioration of global
environment and a growing North-South gap. The very sustainability of human society is being

questioned".

Now the question is yours: In 2025, a quarter into the 21* century, how old will you be, and
what will you be doing in what kind of society? What will your family, your children and your
grandchildren be doing? What will the world, Asia and Japan be like then? Or rather, what
would you like the world to be? Faced with the external pressure of “internationalization =
opening Japan to the world” at the time of the Meiji Restoration, many young people went
abroad to study and contributed greatly to building a new country of a new age with an
international perspective and a network of personal connections. We are now facing a time of
the second “opening of Japan” in a globalized century. What is the key to exploring this task?
As you can see from history, the key has always been an unusual talent, or “the nail sticking

out,” and innovations that bring about changes in society”.

2. Globalized Era and Global Information Networking

Japan achieved remarkable economic growth in the latter half of the 20" century and is just
about recovering from the collapse of the bubble economy following the end of the Cold War
between the East and the West. In the past several years, the economy has finally shown some
signs of recovery. However, with various issues such as the rapidly aging population, falling
birthrates and decreasing population, Japan is now seeking policies for the future. At the same
time, surprising and rapid advancement of science and technology in the 20" century has

drastically changed the industrial structure, society and the lives of people, and furthermore,

! “Essence of Science and Technology Policies of Japan,”, The statement of the Science Council of Japan
(April 2005)
“Japan Perspective,” Recommendations of the Science Council of Japan (September 2005)

? Innovation
Derived from a Latin word “innovare” (to renew) (=in + novare (to change)). It refers not only to
technological renovation, but also to drastic social change through creation of new values, by
incorporating completely new technologies and ideas into the existing products and frameworks.
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brought great benefits to the society, such as solutions to various diseases and increase in life
expectancy, and the world’s population has quadrupled in 100 years. Rapid changes in
transportation means, satellite-broadcasting televisions, computers and Internet information
technologies have led to the “globalized era,” in which people, goods and money can swiftly
move anywhere and information can be shared everywhere. Apart from the Japan’s situations
mentioned above, apparent global issues in the 21st century include further increase in
population, global warming, degradation of the environment and a widening gap between the
North and the South. These issues are not always region—specific for developed countries such
as Japan, the United States, the European Union, and rapidly developing countries, such as
BRICs, Asia, Middle East and Africa), but they do affect each other dynamically, but while each
of them is definitely facing its own regional issues in the globalized economy groping for a new
framework for peace in the post-Cold War era. The world in the 21st century is steadily
transforming into the “globalized era”. The current of globalization will not backflow.
Furthermore, “revolutionary advance of informatization™ is drastically changing the states of the
world in the areas of industries, economy, finance and education and the like, and the mentality

of the people, values and society.

Being aware of these circumstances, competitions are getting even more intense in the area of
science and technology, which serves as an incubator for economic development, various
movements are underway in every country, which include input of public funds, R&D
investments of private companies and institutional reforms to promote research assistance.
Japan also took various measures in the past 10 years that include the formulation of the Science
and Technology Basic Plan and conversion of national universities and national research
institutions into independent corporate entities. The policies based on the recognition of the
importance of science and technology are regarded as a priority area in investment for the future.
In recent years, there has been a rapid increase in the world’s awareness of the importance of
“innovation.” That is to say that its importance is widely recognized as a tool to bring the
outcomes of science and technology into both domestic and foreign markets as quickly as
possible and to translate them into economic and social values. Achievements of basic science
and research activities, developments and discoveries alone are not “innovations.” The
establishment of an appropriate “environment” (so-called, “ecosystem”), where such processes

can smoothly happen, is extremely significant as a core of innovation.
“Speed” at an international level is quite essential in this process, reflecting the Globalized era.

“Innovation,” as will be described later, is not merely a word or a magic solution. Perhaps the

reason that this word has suddenly stepped out into the limelight in the past 5—10 years is that a
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country might make the wrong policy decisions, universities might take up the wrong missions
and companies might make the wrong management strategies if they are not aware of
“innovation.” In the era of global competition, “innovation” requires a panoramic point of
view that looks at the entire world at every step, and the speed of the decision is a crucial

element.

3. Status and Issues of Japan in a Globalize Era

Japan is an island situated in the East Asia, and has established a close relationship
geographically and historically with China rapidly developing with a big population, India, the
Korean peninsula, Asian countries such as those in the East-Southern Asia. On the other hand,
Japan of the 21* century cannot steer in the right direction only by boasting the strong
relationship with the U.S. and the Western Europe over the past 100 years and its value as a

model of success in the field of economy for the latter 50 years of the 20™ century.

The economic recovery of Japan in recent years owes largely to the economic growth of Asia
and the United States. If companies neglect continuous efforts for a full-fledged structural
reform and an improving competitiveness in the international markets, it is impossible to
maintain the superiority of Japan. Incessant and speedy execution of entrepreneurship is of great
importance in the globalized era. Big companies are not exceptions. Companies need to create
economic and social values strategically while they recognize their own “Strength” and
“weakness” and go on innovation strategy, or understanding of citizen’s needs. Also, they have
to fully realize that citizens are “not only Japanese”.

EEENTS

Japan’s strengths include the “power to produce,” “perfectionism” and “meticulousness.” On
the other hand, its weaknesses include “closed mentality,” “weak comprehensive and
international perspective,” “weak individual capacity” and ‘“mentality relying on the
government.” “Organization man,” which used to be regarded as somewhat of a strength of

Japan, may, in a sense, be a weakness.

In the field of science in Japan, basic research and development technologies have delivered
excellent performance and abundance. However, in the globalized era, with free mobility of
people, goods and money, developed countries are increasingly competing to acquire diverse

and excellent minds, with an awareness that the future of the nation depends on human
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resources’. Universities around the world, in particular, have launched strategies on
human-resources development by inviting various types of human resources at the
undergraduate level and exploiting their talents to their fullest abilities. This is all done under a
notion that, in the globalized era, the leading universities of the world are to cultivate human
resources who would play a leading role in every field. The mobilization of the top minds in the

world is becoming prominent in recent years due partly to policy change of the United States.

Against these international movements, Japanese universities, even the top ones, are still
basically closed in nature. Almost all undergraduate classes are taught in Japanese, but they
need drastic, urgent and radical reform. In the past 10 years, the discussions on university
reform in Japan remained on domestic matters, such as conversion of status into corporate
entities. Internationalization of universities was limited to lectures at the graduate level, and
has yet to be truly achieved. It will be impossible to attract diverse and excellent human
resources who would play a leading role in the future unless universities, corporations and local
communities urgently establish a system to receive these human resources, actively accepting
these movements in the globalized era. An increase in opportunities to interact with diverse
human resources, talents and unusual abilities on a daily basis would direct the ideas and goals
of Japanese youth to the world, accept diverse cultures and talents, and increase the possibility
of nurturing a variety of talents that are suitable for the globalized era. Each one would form
personal connections in an international arena. Further increase in such innovative individuals
would surely become a valuable asset and a power source for Japan. In particular, if the
traditional “vertical mentality and vertical social structure” of Japan are too strong, they might
be incompatible with values in the globalized era, which brings about “horizontal human
relations” beyond national borders, thus adversely affecting our nation. The traditional
“seniority system” of the vertical society, and social or corporate structure with “low horizontal
mobility” tend to foster a culture in which mistakes are feared and concealed and
decision-making processes, responsibility in a liberal research environment and bold corporate
activities are not clearly defined, all of which would serve to weaken competitiveness. In other
words, a “vertical society” would lessen the potential of innovation, or creative destruction.
Thus, it is necessary to further reform human resources development and management of

research institutions and industries.

Corporate assessment in the globalized era, or evaluation axis for Corporate Social

? Newsweek (August 2006), Times Higher Education (October 2006), The Economist (October 2006),
etc.
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Responsibility (CSR), is also rapidly changing in the international scene®. ~Corporate values in
the globalized era take various elements into the CRS evaluation axis, in addition to
maximization of profits in the market. Specifically, these values rest on transparent corporate
governance, investment in human capital, efforts toward improving the quality of products and
services, social contribution activities and contribution and response to various global-scale
issues such as global warming, climate change, degradation of the environment, energy and
human security issues (e.g., poverty). This strongly suggests a change in awareness (sometimes
subconscious awareness) of the people of the world about corporations. Ordinary citizens have
been empowered by information networks, and the traditional authority has declined. The
“wisdom of people” is actually influencing many aspects of society. Thus, corporations are
rapidly transforming their values from visible values to invisible values: for instance, corporate

governance, high transparency, services and social contributions.

Many industries in OECD countries are changing their forms in order to adapt to a new era. In
other words, in response to an increased diversity of needs in the globalized era, an inevitable
consequence of time, a winning team must have a groundbreaking, innovative and positively
aggressive process that starts from exploring diversified needs of citizens to exploiting and
creating the needs, rather than seeking the values of corporations (supply side). This is part of

the essence of innovation.

In principle, innovation is the creative destruction of established organizations and values and is
revolutionary. Therefore, a niche market is created at the beginning. Innovation rapidly and
widely expands the niche to the domestic and international markets and is the process of

drastically changing and creatively destroying existing corporate and social systems.

At the same time, with respect to production, small- and medium-sized enterprises in Japan
have a number of excellent technologies. This is a structure known as “upstream industry” and
“downstream industry.” For instance, mobile phones are produced by more than ten companies
in Japan, however, the total number of production of all Japanese companies is less than that of
Nokia, Motorola or Samsung in the international market. However, 65% of the components of
the world’s mobile phones are made in Japan. This clearly shows where Japan’s strengths and
weaknesses lie. The strength is to do with an idea that a parts-production industry, which has

traditionally served as a “group company/subcontractor of affiliated transnational companies,”

* Council on Competitiveness “Innovate America-Thriving in a World of Challenges and Change”
(December 2004)

McKinsey & Company, Tim Koller, Jack Murrin, Thomas E. Copeland, & Tom Copeland “Valuation:
Measuring and Managing the Value of Companies” (July 2000)

23



can become a strategic advantage in a flat and open era of globalization and innovation.

Natural resources are scarce in Japan, and the spirit of “Mottainai” (a Japanese word meaning
“too precious to waste”) has manifested through experience. Utilizing the experiences of mass
production in the latter half of the 20™ century, a mass-consumption culture, economic growth
propelled by the consumer spending, experience with pollution and the oil crisis of 1973, Japan
has attained the world’s most advanced environmental technologies, such as clean energy and
green technologies. Solar batteries, nuclear-power generation, energy-saving technologies, and
water-treatment technologies of Japan lead the world. When taking an overview of the world,
the contribution of Japanese technologies is quite substantial to meeting increasing energy
demand as a consequence of the economic growth of Asia, and against global warming and
environmental degradation, etc. By further utilizing the point as a large pillar of values, we
should actively expand the strengths, strong products and strong services of Japan into the
ever-increasing world market, particularly focusing on Asia. Such technological strength is a
great achievement of science and technology, industries and society in Japan. These
international contributions can improve Japan’s credibility and presence in the international

community more than Japan’s economic benefits can.

4. Conditions for Innovation Creation: Society Full of Dynamism

Many new discoveries and inventions are born in universities and research institutions. This is
why investment in science and technology is encouraged. However, many of university
researchers do not have much interest in social application, although interest in social
application is a necessary attribution of researchers. Creative and edgy knowledge often emerge
from unusual ideas in unexpected places. “Uniqueness” (unusual talent/unorthodox ideas) is
important. When observing the achievements of Nobel Prize winners and the backgrounds of
those who have drastically changed society, you find, in many cases, social conditions and an
environment where it is easy for “uniqueness” and “outstanding elements” to emerge and grow.
It is necessary to build an environment where “uniqueness” is not suppressed, and one that
offers opportunities for various unique talents to meet. World history tells us that positively
aggressive “innovation” is unlikely to emerge in matured corporations and societies, and that it’s
the “different” element or “odd idea” for the time that triggers innovation. “Now the question is
how quickly the results of research can be brought to society and how to explore the needs of
the people. It is not necessarily up to the universities alone to understand and improve the seeds

of research, discovery and ideas, to combine them with other technologies and ideas, to provide
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funds and to contribute to commercialization. The environment, where different people with
unique talents can mingle freely, attracts many people as a place for innovation. One example is
Silicon Valley. There are numerous success stories achieved by making the most of mistakes and
accumulating experience. The primary issue is the very environment that can create various
teams and combinations suitable for a given situation. These conditions create unexpected new
industries from universities. That is why university-initiated universities, industry-university

collaboration, venture funds and tax schemes are all important.

How should we explore the needs of ordinary citizens (innovation of process, marketing, design,
branding, etc.)? The idea of “uniqueness” is also effective here. Various innovations, sometimes
referred to as “service innovation,” are the driving force for exploring and establishing a new

market (Yamato Transport, Art Corporation, FedEx, Amazon, Google, etc.).

In the era of globalization, the terms “ordinary citizens” and “society” are not limited to those in
Japan. In order to achieve growth in the international market, it is important to have the ability
to capture the social needs with high growth potentials and to create values. If you stick to
Japanese values, the market is likely to slip away. There are regional differences in needs. In
order to explore the achievements of research activities and the perspectives of ordinary citizens,
the following conditions are necessary to generate innovation: whether the optimized “place”
and “ecosystem,” which brings research outcomes to society, satisfy the most appropriated
conditions in a given situation; whether the “place” and “ecosystem” are compatible with
various combinations irrespective of nationality; and whether there are diverse and various
personal connections and business partners. These are not direct processes but involve various
and complicated processes. The strengths are reinforced and the weaknesses are supplemented.
It is then necessary for the government and each stakeholder to urgently implement necessary
reforms by identifying optimal conditions and scrutinizing universities, institutions,

corporations, investments and financial and human resources.

Then, how can we transform society to one with changes and various possibilities? We need
policy research based on scientific rationale, formulation of several policies appropriate for the
induction toward such society, presentation of options, and political decisions and
implementation based on the concept of drastic selection and concentration. This creates an
innovative society in the true sense. Both national and corporate policies must gain international
credibility. They must further be based on scientific rationale and eliminate the precedent-based
system. It is important to decide and implement highly transparent policies by appropriately

utilizing various opinions and perspectives from independent policy-formulation agencies,
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various think tanks and scientific communities. These are the core of reliability of the

government and corporations in the era of globalization.

In the globalized era, Japan needs to strengthen the strengths and to combine the weak areas
with the strongest partners (regardless of domestic or international). What are the policy
options? Some important requirements of the national policies are to clarify the difference
between public and private funds, project cost efficiency and its rationales and evaluations, and
to identify where responsibility lies. Injecting public resources into a weak area is not
necessarily a wise financial choice. In such a case, one should rather consider tax measures or
decentralization measures. Public investment in the weak area should emphasize human
resources development. How to optimize the strengths of a nation, corporations, universities,

research institutions and individuals is the issue, selection and decision of each actor.

5. Key of Innovation Is Human Resources: To Cultivate the Nail
Sticking Out

Every organization, society or government charts its course based upon how people think, plan
and behave. Thus, the basis of a policy of innovation is to decide who should be developed and
how to develop human resources. Roughly speaking, the major contents of early primary
education (Grade 1-4) are “reading/writing and calculation,” those of late primary and middle
school education (Grade5-8) are basic science, social studies, English, foreign language, etc.
Those of later middle school education (Grade 9-12) are presentation of options with deeper and
wider academic coverage in accordance with the ability of each student and learning capacity to
solve problems and tasks by selecting independent studies and practical training, etc. During
this period, plenty of opportunities should be offered so that students can learn about human

resources, goods, technologies, traditions and culture, in which they take pride.

The main objective of the traditional educational system in Japan tends basically to pass an
entrance examination focusing on a standard score. Unless the nature of university education is
reformed, the core of the educational problems cannot be resolved. This issue is stemming from

the basic structure of Japanese society.
Furthermore, the options that Japanese people have for higher education are not limited to Japan.

Rather, promoting interaction with foreign cultures, different values and cultures will aid in

developing a Japanese sense of identity, cultivating human resources with an understanding and
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tolerance of different cultures suitable for the globalized era and cultivating innovative human

resources with different values and various ideas.

If you have more experience with international exchange at a young age, in other words
“opportunities to live by other rules,” you are able to make Japan widely open to the outside
world. This is the desirable “condition for the second opening up of Japan.” For human resource
development, it is imperative to have open universities that are not constrained by the existing
framework and conventional ideas. They can then serve as places for highly motivated young
people from various backgrounds to develop themselves through friendly competition. In any

case, graduate schools and research institutions are required to have high international profiles.

Despite a sudden external force to open up the country, many highly ambitious young people
departed Japan to study abroad 150 years ago, cultivated international points of view and
personal networks and played decisive roles in building a nation suitable for the time. Many
young people from Asian countries have started to come to study at Japanese universities since
the latter half of the Meiji Era, contributing to the modernization of Asia. If you compare this
with today’s Japan, a university reform to be an open space is a perfect opportunity and the most

important reform.

“Innovation” is a process to pick up th