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Innovation Ecosystem
In a New Era

☆GIES Setting the Tone ☆
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Significant Significant areasareas to support S&Tto support S&T

How should S&T respond to the national expectations?

(%)
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Figure 2. Trends in R&D/GDP, Technology Export/Import, and Patenting
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The Environment is 
Changing Rapidly …

• Economic environment
• Knowledge-based society
• Sustainability, Global issues
• Science and technology

End of the Cold-War
Globalization
ICT revolution



Structural Transformation of
Economic Development in Asia

Japan

Korea
Taiwan
Hong Kong
Singapore

Philippines
Thailand
Indonesia
MalaysiaIndia

China

Since 1990s ;
Globalization
& Localization

Economic Integration
Agglomeration, Networks

Multi-cored, Urban-Industrial Belt

Disparity GDP share:EU15(25%), NAFTA(35%),
East Asia(23%)

Flying Geese Pattern

NIEs

ASEAN-4

Until 1980s



Causes of Prolonged Recession of the 1990s
○Macro-economic view

♢Collapse of asset bubble in the 1980s
dysfunction of financial sector

♢Excess capacity build in the 1980s
♢Depressed market demand and financial and

monetary stinginess since 1990
○Productivity slowdown

♢Less productive firms stayed, failure of resource allocation
♢Completion of catch-up, R&D became less efficient,

exhaustion of easily imported technologies
♢Deterioration of innovation capability

mismatch of innovation system to newly emerging
science based industries such as IT and BT,
and open-innovation & global integration age.



New era２００６
１８５３
Japan
opened up

１９９０s

Recovery phase:
Struggle with 
Socioeconomic aberrance.
Toward sustainable growth

１９８０s

Collapse of
asset bubble

Structural reform of
socioeconomic and 

S&T systems
Modern Japan
in the making

Warfare

World Changes ⇒ Redefine social values, national vision and goals
⇒ Optimize allocation of knowledge, people, organizations,

and capital with new social institutions and policies

１９４５

Pinnacle of
prosperity

２０１０

Post catch-up phase:
New Innovation Ecosystem
in mega-competition

3rd S&T Basic Plan:
Innovation-oriented
approach

Knowledge
Society

Industrial
Society

Agricultural
Society

End of Cold War
Globalization

Japanese Modernization and S&T Development

Catch-up phase



☆Innovate Japan
☆Sustainable 

Development



Create
Human Human 
WisdomWisdom

Maximize
National National 
PotentialPotential

Protect
NationNation’’s s 
Health Health 

& Security& Security

NationNation’’s Good s Good 
Health over Health over 

Lifetime Lifetime 

QuantumQuantum Jump Jump 
in Knowledge in Knowledge 

Discovery Discovery 
& Creation& Creation

Sustainable Sustainable 
DevelopmentDevelopment
-Economic growth 
& environmental 

protection-

The WorldThe World’’s s 
Safest NationSafest Nation

Breakthroughs Breakthroughs 
in Advanced in Advanced 

S&TS&T

Innovator Innovator 
JapanJapan

-Strength in 
economy & industry-

＜Goal １＞

＜Goal 2＞

＜Goal 3＞

＜Idea 1＞ ＜Idea 2＞ ＜Idea 3＞

＜Goal 4＞

＜Goal 5＞

＜Goal 6＞

Science and Technology PolicyScience and Technology Policy Goals Goals (2006(2006～～20102010））



Private Companies

３ｒｄ Ｂａｓｉｃ Ｐｌａｎ Scienceｰbased National Innovation System

Science

Venture, Start-ups,
VC/risk money

seeds to ‘exits’

‘exits’ toward seeds 

Creating  new fields（small & big sciences)

Various Seeds Screening & Concentrating

Interaction Fields

Sprouting
Phase

Curiosity-
Driven

Research
(‘Bottom-up’
Research)

Diversity

Basic Research 
toward Goals,

Exploratory & high
risk technology

‘Exit’-oriented R&D 
linking seeds to values

Intellectual &
Cultural Values

Social  Values

Economic
Values

Finance, Tax, 
Deregulation, IPR,
Standards etc.

Valley of Death

Market
Society

Science
Seeds

Proof
of Concept PrototypesInput Output

Ｔｅｃｈｎｏｌｏｇｙ

Universities

Public research 
institutes



Physics
Chemistry
Material Science

Computer Science
Mathematics

Biology
Medicine
Health

☆Theory
☆Experiment
☆Computer modeling

& simulation :“third
pillar”

Modeling
Prediction
Visualization

BT

Integration of traditional disciplines 
⇒ Creating new fields and new values

IT

RT

NT

Robotics Technology
Sensor, Control
OR

Success
Story

New academic 
fields

Socio-economic 
values



1970 1980

Nobel laureate Prof.Shirakawa’s accomplishment
(Conductive polymers)

Nobel laureate Prof.Shirakawa’s accomplishment
(Conductive polymers)

1990 2000

×

１９６7, First Discovery

・cell of mobile phone

・touch panel for ＡＴＭ

・display and electric devices for

PC and digital camera etc.

・Medicine

・Food, menthol

Original Basic Research Has Great Social and Industrial Impact 
Through Long-term Research Support.

１９66, First Discovery

×

Basic expenses, Grant-in-aid, support from industry

Nobel laureate Prof.Noyori’s accomplishment
(Chiral Catalization)

Nobel laureate Prof.Noyori’s accomplishment
(Chiral Catalization)

２００１, Nobel Prize

２０００, Nobel Prize

Basic expenses, Grant-in-aid, ERATO, technology transfer to industry

Social and Economic ImpactsSocial and Economic Impacts



Trend of Market Scale in Applied 
Photo-Catalytic Products
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Economic impacts
 Due to the accumulated values and substitutes of 

existing product goods such as roof and siding 
materials, air purification equipment, and deodorant 
machines etc, large market  （estimated about 40 
billion yen） would take place.

Social impacts
 Reducing the budget of road and building cleaning 

costs
 Purification of waste water caused by greenhouse
 Prospect for NOx absorption on the street
 Prospect for saving energy in air conditioning

Impacts on the lives of people
 Saving time for cleaning the exterior and interior of 

residence 
 Improving appearance in towns and streets

1970 1980 1990 2000

Various application of pollutant 
degradation and air purification .etc

Increased prospect for 
energy saving and new
energy after the oil crises

Rise of clean consciousness
and spread of anti-bacterial goods

Proliferation of water 
treatment research 
in western countries

Discovery of photo-catalytic 
decomposition of water
(Univ. Tokyo, 1972)

Discovery of
decomposition of
organic matter
(IMS, 1980)

Thin film co-fired 
technology

Anti-bacteria 
tiles Glass coating Application for 

building exteriors

Combination of porous 
ceramics (AIST)

Anti-soiling/anti-
bacteria

Purification 
of 

environment

Scientific research at universities / R&D at public 
research institutes

Public-private collaborative research ‘purification 
of environment using photo-catalytic materials’
(1995-98)

Development in saving energy purification system 
using photo clean technology (1998-2000)

Project of photo-catalytic and high 
efficient materials for residence
(2003-2005)

Discovery of super
-hydrophilic

Decomposition of water was not 
proliferated as they were initially 
expected.

Scientific research creates 
technology seeds

Industry-academia cooperation between Univ. Tokyo and private companies, and technology 
consultancy

Clarifying principles 
of super hydrophilic
（Univ. Tokyo)

Private companies as main actors

Period

Surrounding
environment

Technological
development

Public R&D and
support

Impact

Air purification system, NOx removal facility

1970 1980 1990 2000

Various application of pollutant 
degradation and air purification .etc

Increased prospect for 
energy saving and new
energy after the oil crises

Rise of clean consciousness
and spread of anti-bacterial goods

Proliferation of water 
treatment research 
in western countries

Discovery of photo-catalytic 
decomposition of water
(Univ. Tokyo, 1972)

Discovery of
decomposition of
organic matter
(IMS, 1980)

Thin film co-fired 
technology

Anti-bacteria 
tiles Glass coating Application for 

building exteriors

Combination of porous 
ceramics (AIST)

Anti-soiling/anti-
bacteria

Purification 
of 

environment

Scientific research at universities / R&D at public 
research institutes

Public-private collaborative research ‘purification 
of environment using photo-catalytic materials’
(1995-98)

Development in saving energy purification system 
using photo clean technology (1998-2000)

Project of photo-catalytic and high 
efficient materials for residence
(2003-2005)

Discovery of super
-hydrophilic

Decomposition of water was not 
proliferated as they were initially 
expected.

Scientific research creates 
technology seeds

Industry-academia cooperation between Univ. Tokyo and private companies, and technology 
consultancy

Clarifying principles 
of super hydrophilic
（Univ. Tokyo)

Private companies as main actors

Period

Surrounding
environment

Technological
development

Public R&D and
support

Impact

Air purification system, NOx removal facility

* The reason for increase in the amount of purification equipments in 
2003 is caused by a different calculation method (Calculated filter only 
before 2003 and thereafter calculated a whole equipment). Source: 
Materials issued by Japanese Association of Photo-catalyst Products

[Points of case analysis]
 In the initial stage of technology development, scientific research at the Univ. Tokyo 

and public research institutes played a significant role. 
 Basic research at Univ. Tokyo also contributed to developing technology processes. 

In the meantime, technology development of industry-academia went beyond its
framework to reach another progress in basic research.

 Later, taking advantages of the development of decomposition of organic matters 
and thin film technology, various applications of self-cleaning tiles and air purification 
yielded technology impacts. 

Impact Analysis :
Case Study of Photo-Catalytic Materials

ＮＩＳＴＥＰ



324 innovators of important 
technology at 41 large corporations 

Respondents: Questionnaire:
18 questions regarding patenting and 
contributions in various forms from public 
research organizations

Survey on contributions from public research institutes in the development of 
important patents at big businesses                    (November 2005, NISTEP)

80% of the respondents admit public contributions in developing
their important corporate patents. Top 3 forms of public contribution are:

1. Basic research at public organizations revealed the feasibility of 
a given invention seed.

2. Small collaboration project.
3. Communication with researchers gave clues for problem-solving.

Direct transfer of technology from the public institution is ranked lowest.

Finds:

● Diversified, consolidated base of basic research at universities and public organizations 
is indispensable to support inventions at the private sector.

● Communication among public and private researchers is at least as important as transfer of
intellectual properties: Industry finds it valuable to absorb lessons from unsuccessful cases 
as well as ‘implicit’ knowledge of public researchers.

● Various forms of public contribution are involved both before and after collaboration projects
are created: This may include interactions with public researchers to solve problems 
and foster technology seeds, and increasing exploitation of accumulated knowledge. 



1.Improving socioeconomic conditions for the national innovation ecosystem
S&T innovation requires the reform of the existing R&D system as well as the reform of overall 
socioeconomic conditions. We thus strongly encourage stakeholders, including politicians, 
government officials, corporate management, and academic administration, to cooperate in the 
following arena:
☆S&T policies        ☆Human resource policies      ☆Macro-economic policies
☆Industrial policies including focused regional revitalization
☆Improvements in regulations, taxation, finance, subsidiaries, procurements, and market  

formation
☆International standards, reform of IPR system and pro-innovation measures
☆A new safety net for innovation stakeholders
☆Enhancements in energy systems, distribution systems, communications networks,

and other infrastructures.
☆Changes in social climate by setting out a clear national innovation policy, by creating a

challenging atmosphere, by raising public awareness of innovation

2. Enhance opportunities for Government-Industry
-Academia discussions
To share issues about the Japanese innovation ecosystem 
for its challenges.

3. Promote science of science policy
by creating interdiciplinary and international networks
for science-based policymaking mechanism

A Special Symposium: “Socioeconomic Conditions for Innovation”
November 29, 2005, Tokyo



Annual venture capical investment as percentage of GDP
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(Note) The vertical axis shows the volume of investment (1995-2001 average) as the percentage of GDP.
(Source) OECD Science,Technology and Industry Scoreboard 2003

The supply of risk money is very small in Japan.   

Japan
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0

50,000

100,000

150,000

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
年

人
口

（
千

人
）

老年人口(65歳以上）

生産年齢人口(15-64歳)

年少人口（0-14歳）

注） 1990年までは、国勢調査による実績値で、年齢不詳者の数は含まない。2000年以降は、国立社会保障・人口問題研究所「日本の

将来推計人口（平成14年1月）」中位推計値。

資料：厚生労働省「厚生統計要覧（平成13年度版）」
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Rapidly in Japan
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Number of researchers & engineers
decreasing rapidly →Secure quality 
and quantity by reforming the market
of human resources
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SCIENCE OUTREACH
・Public literacy program,
Media, Museum exhibits

・University president

・Faculty member

・Independent investigator

・Science policy head
・Industry CEO

・Science communication:
journalist,, editor POSTDOCTORATEPOSTDOCTORATE

SCIENCE EDUCATION
・Science enrichment 

Science curriculum development

MASTERS MASTERS 
DEGREEDEGREE

DOCTORATEDOCTORATE

・ Lab manager,  
staff, technician

FIRST DEGREE FIRST DEGREE 
・School  teacher

・Professional schools 

・Research team member

・University, Professional  school  
teaching

PREPRE--UNIVERSITY UNIVERSITY 
SECONDARY SECONDARY 
ELMENTARY ELMENTARY 

・Producer&Manager

・MOT, Law, Bioethics,
Patent management

・Gov, Univ, Institution    
administration

The pipeline and tree ; A new paradigm for training and 
career development in S&T and Innovation

Non-academic Academic



Science, 29 April,2005. 21 April,2006

I am suggesting that the nascent field
of the social science of science policy
needs to grow up, and, quickly, to
provide a basis for understanding
the enormously complex dynamic of
today’s global, technology-based
society. OECD Workshop on Science

of Science Policy, Helsinki, July 2006
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Sustainability and  Development

Techno･Globalism

Techno・Nationalism
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Research &
Development
Invention

Innovation:
New products
New business

“Struggle for Life” in a Sea of Technical and Entrepreneurship Risk

The Darwinian Sea
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Profit
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Invention
Proof ofConcept

Demonstration
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Social Needs

Modified of Branscomb’s model by JST/CRDS.

Sea of Ideas

SL(Step & Loop)Model
Science based Innovation
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Session IV
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