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Aiming to be an advanced scienceand technology-oriented nation
Science and Technology Basic Law
（enacted in 1995）

●Increase in governmental
R&D expenditure
●Construction of new
R&D system
・Doubling of competitive
research funds
・Promotion of industryacademia-government
collaboration
・Support plan for 10,000 postdoctoral fellows (including PhD
students)
●Three basic ideas
(i) Creation of wisdom
(ii) Vitality from wisdom
(iii) Sophisticated society
through wisdom

● S&T Policy Goals
・Quantum leap in Knowledge
Discovery & Creation
・Innovator Japan
・Sustainable Development etc.
・Our focus for future:
stronger emphasis on the
role of “Wisdom”
Nurturing creative S&T
personnel
Further reform of S&T
systems, leading to higher
performance irrespective of
Japan’s serious situation
due to limited resources

● Science, Technology and Innovation
・ Green Innovation
Regeneration from disaster
For Environment and Energy
・ Life innovation

●Basic research and reinforcement to
foster S&T personnel
・Establish more than 100
research/education centers within
the world’s top 50 citations ranking
in individual research areas
・Major enhancement of graduate
school education

Investment under the Basic Plan
Approx. 25 trillion yen

(Annual investment - over 4% of GDP,
Gov. investment - 1% of GDP)
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Low Carbon Energy Supply
- 4th S&T Basic Plan• R&D of renewable energy technologies
solar power, biomass utilization, wind power, small scale
hydropower, geothermal power, tidal power, and wave power
• Innovation for distributed energy supply systems
storage batteries, fuel cells, hydrogen supply systems,
superconducting power transmission, smart grids
• Higher efficiency and low-carbon generation in basic energy supply
sources
a zero-emission thermal power generation system where an
integrated gasification combined cycle and collection and storage of
carbon dioxide are combined, high efficiency thermal power
generation, high efficiency petroleum refining, R&D related to
nuclear energy
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Expanding Advanced Technologies
to Reduce Global Emissions
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Development of National Foresight in Japan
Foresight
Development of S&T Policy

1971 The 1st Technology Foresight
Delphi

1970-80s ••
••
••

1977 The 2nd Technology Foresight

Catch
Catch-up
upprocess
process
Bottom-up
Bottom-updecision
decisionmaking
making
Consensus
among
sector
Consensus among sector

Delphi

1982 The 3rd Technology Foresight
Delphi

1987 The 4th Technology Foresight
Delphi

Transitionphase
phase
1990s •• Transition
•• Moderate
link
Moderate linkbetween
betweenS&T
S&T
policy
and
foresight
policy and foresight

1995
S&T Basic Law
1996-2000
st
The 1 S&T Basic Plan

1992 The 5th Technology Foresight
Delphi

1997 The 6th Technology Foresight
Delphi

Central Government Reform

•
2000- •
••
••

Strong
Strongprioritization
prioritization
Top-down
Top-downdecision
decisionmaking
making
Link
Linkbetween
betweenS&T
S&Tpolicy
policyand
and
foresight
foresight

The

2005 The 8th Foresight
2006 - 2010
S&T Basic Plan

3rd

Innovation 25

Political Shift

•• Prioritization
Prioritization??
•• Style
decision
Styleof
of2011－
decisionmaking
making??
th
•• The
Necessity
of
foresight
??
4 S&T
Plan
Necessity
ofBasic
foresight

2001 The 7th Technology Foresight
Delphi

The
2010-

2001-2005
S&T Basic Plan

2nd

?

Multi-methodology
With Review Program

2010
2009 The 9th Foresight
????
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What is Delphi?:
“Convergence of Expert Opinions”
• The name “Delphi” is taken from the location of the
Temple of Apollo in ancient Greece, where the gods
were said to visit the Oracle in order to have their futures
told
• Originally developed by RAND corporation in the USA, in
the 1950s
• Intuitive (qualitative) and quantitative data gathered:
Opinion survey to a large number of experts repeated at
least twice
• Encouraged exchange of opinions among experts with
respect to convergence
• Useful for long-term foresight, where the opinions of
experts are the only available source
7

Delphi Survey - Targets and Technological Themes
Target
No
1

2

3

4

5

6
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Technological theme
Fully utilize electronics, communications
technology, and nanotechnology in a
ubiquitous society
Expand the scope of discussions on
information processing technology to
the media and contents
Link biotechnology and nanotechnology,
to contribute to human quality of life
Make full use of IT to realize people's
lives more healthy, with highly
advanced medical technology
Use science and technology to help
people understand the dynamism of
space and the earth and expand the
human sphere of activities
Make diversified changes in energy
technology
Handle all kinds of necessary resources,
including water, food, and minerals
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Safety

(Int’l) Cooperation

Security

(Int’l) Competition

Develop technology to preserve the
environment and build a sustainable
recycling society
9 Develop fundamental technology
concerning substances, materials,
nanosystems, processing and
measurement
10 Develop manufacturing technology to
comprehensively support the
development of industry, society, and
science and technology in general
11 Place overall subject matters under
stricter management, due to
advancements in science and
technology
12 Create infrastructural technologies to
8
support infrastructural and industrial
bases

Important R&D Items in Energy Field (Top 10)

R&D Item

%

Safe and rational decommissioning
technology of commercial LWRs

100

Wide-area thin solar battery with more than
20% efficiency

98.9

Next-generation high-efficiency lighting with
more than 150lm/W (LED, organic EL, etc.)

98.6

Fast-breeder reactor cycle technology

97.7

Low-cost secondary battery for automobiles
( >100 Wh/kg, >2,000 W/kg, <¥30,000/kwh, )

97.7

Land-disposal technology of high-level
radioactive waste

96.9

Super-high-efficiency heat pump for houses
(COP > 8 for AC, COP > 6 for boiler)

96.9

Next-generation light water reactor technology
( more than 5% LEU fuel, plant life of 80 years)

96.8

New material technology with higher energy
conversion efficiency than Si/Ga-As batteries

96.8

Large-scale combined-cycle power generation
using high-efficiency gas turbine ( >1,700℃)

96.6

Technological
Realization

Social
Realization

2020
2019
2018
2029
2019
2022
2017
2026
2021
2018

2028
2027
2023
2038
2025
2034
2022
2034
2029
2025
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Results
Technological Realization Time and Social Realization Time

Energy

10

Resources

Environment
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Illustration of Better Life around 2025, Based on the 9th Delphi Survey*
People will use a variety of energy sources selectively, based on their own values; they will
actively participate in activities related to environmental protection and the prevention of
global warming.
Microgrid technology that optimizes power supply through distribution power network communication, control and
management technology, and telecommunications(2020)
Next generation energy transmission and distribution network technology enabling stable, low-cost and low-carbon
power supplies, through the optimal management of the entire supply-and-demand balance of large power supplies, by
utilizing information and communications technology (ICT).(2025)
A high-quality electricity supply system where natural energy sources are sufficiently utilized .(2026)

New technology for vegetation
regeneration in deserts.(2029)
Improvement of quality of life
for inhabitants of desert and
semiarid areas based on the
promotion of land use
techniques that secure
adequate food
production.(2030)

A supply-and-demand
control system for
customers and a
distribution
system by using batteries
for Plug-in Hybrid Electric
Vehicles (V2G).(2022)

A micro turbine
cogeneration system
featuring ultra-lean
combustion for high
efficiency, enhanced
pressure ratio for high power
and downsizing, and lowNOx combustors.(2023)
Spread of a residential energy
system integrating renewable
energies such as solar cells
and fuel cells.(2019)
Construction technology for
energy-autonomous buildings
enabling the use of natural
energies, natural ventilation,
natural lighting, rainwater,
groundwater and other natural
resources.(2020)

*Figures in parentheses
show years when experts
predict that technology will
be applied in the real world.

A large-scale thin-film solar cell
with a conversion efficiency of
20% or higher.(2027)
Power generation technology
based on one of the ocean
energy resources.(2030)

Low-cost
secondary
cells for
vehicles
(2025)

Electric vehicle battery
technology with high
energy (2025)

Successive contactless charging technology that charges electric
vehicles and/or hybrid vehicles when they are parked at public parking
lots and/or stopped on roads and at intersections.(2023)
Promotion of vehicles that control the speed and operation of the engine to
minimize fuel consumption by detecting the timing of traffic signals, as well
as a traffic control system enabling the operation of such vehicles.(2025)
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Sectors that will play a major role in
technological realization in the Energy Field
(Unit : %)
University

Public Institute

Industry

Nuclear Energy

10.9

58.8

38.7

Nuclear Fusion

27.3

70.0

5.5

Fossil Fuel

16.6

41.6

60.8

Renewable Energy

33.0

49.7

46.5

Hydrogen

32.4

59.1

32.7

Fuel Cells

13.6

36.0

78.3

Energy Transportation

10.7

34.4

56.5

Efficient Power Storage System

20.7

42.3

65.8

Low-carbon Transportation

14.2

32.8

71.2

Energy Management

10.5

21.3

77.6

Low-carbon production technology

22.9

46.1

45.7

Energy Saving

21.0

26.8

80.9

Assessment tools for technologies

52.3

65.8

15.5
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R&D items in which universities are expected to play a major role
in technological realization (Top 5 in the Energy Field)
R&D item

Ratio

Technological
realization time

Social
realization time

Area

A social and economic model of analyzing
consumer psychology, security, risks and
policy effectiveness that would have an
impact on both the demander and supplier

59.7

2015

2020

New material technology for solar cells
leading to higher efficiency than silicon or
GaAs

57.0

2021

2029

Renewable
Energy

A hydrogen production process that uses
solar energy to decompose water

53.3

2020

2032

Hydrogen

Technology to utilize physically, chemically,
or biologically fixed CO2 effectively

51.7

2022

2031

Fossil Fuel

50.6

2026

2034

Hydrogen

Innovative hydrogen storage material
technology (storage capacity more than 10
wt% and desorption temperature of 100 ℃)
Other major R&D items

Assessment
Tools for
Technology
Development

・A solar power generation system in space
・A large-scale thin-film solar cell with a conversion efficiency of 20% or higher
・High-efficient LCDs, advanced organic EL displays and other materials derived
from new principles
・A quantitative assessment method for the policy effectiveness of the tax system,
emission trading system, and green certificate system
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Sectors that will play a major role in
technological realization in the Environment Field
(Unit : %)
University

Public Institute

Industry

Environmental risk evaluation /
management / communication

27.7

65.4

33.9

Environmental and economic policy /
evaluation / indices

20.5

47.9

48.5

Lifestyle and environment

35.8

47.9

33.4

Environment evaluation / forecast /
simulation technology

59.7

75.9

7.3

Environment monitoring (incl. land
monitoring)

61.1

76.8

13.1

Urban and rural area environment

46.8

55.8

27.6

Evaluation of and countermeasures
to global warming

45.2

60.0

35.0

62.8

67.3

15.7

Technology for waste minimization /
material circulation for conservation

32.9

47.0

66.9

Pollution prevention/ circulative use
of water resources

37.7

53.0

60.2

Maintenance & rehabilitation for a
diversity of ecosystems, species,
genes, etc.
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R&D items in which universities are expected to play a major role
in technological realization (Top 6 in the Environment Field)
R&D item

Ratio

Technological
realization time

Social
realization time

Area

Quantitative evaluation techniques for ecosystem
services in each local area, using a basin as a unit

79.3

2018

2026

Ecosystems

Establishing simple frameworks of ecological
effect indicators for the swift recognition of
environment load on familiar plants and animals

73.1

2019

2025

Environment
monitoring

Analyses of the current status and the mechanism
of the natural emission, absorption and fixation of
greenhouse gas

72.8

2018

－

Global warming

Development of greenhouse gas control
technology through the elucidation of the
metabolism process of carbon and nitrogen within
farmland soil

68.5

2019

2028

Pollution
prevention

Comprehensive landscape evaluation considering
the value of biodiversity during the environment
assessment process

68.1

2018

2025

Ecosystems

68.1

2020

2027

Environment
monitoring

An analysis and measurement system that
separates and quantifies several hundred toxic
substances with genetic toxicity such as
carcinogenicity, endocrine disruption effect, and
ecotoxicity for living things

Other major R&D items

・Forecasting technology for the future global environment taking into account the
material cycles within the atmosphere, oceans, and land
・Building of a recycling community using materials, energy and water efficiently within
the community unit
・Environment friendly land use planning that involves both urban and rural areas adopting a
basin as the unit
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Climate Change Prediction Program
in the 21st Century
• Long term climate change prediction up to the 23rd century
• Advanced model of clouds resolution
• Advanced model of ocean turbulence
• Climate prediction of the near future (20-30 years)
• Prediction of typhoons and torrential rain

• Contribution to the 5th evaluation report of IPCC
• Contribution to world climate change research program
(Main Research Organizations)
Tokyo University, Nagoya University, other universities,
Japan Meteorological Agency, Japan Agency for Marine-Earth S&T
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Green Network of Excellence
(GRENE)
• To construct universities’ network of research and
education to accelerate the green growth
• To strengthen R&D and foster S&T personnel and
activities to demonstrate new technologies by mobilizing
the knowledge of potential universities
• 5-year program, 2 billion yen per year
• Research Fields
–
–
–
–

Advanced environment material - 13 universities
Plant science - 8 universities
Environment information - 9 universities
Arctic climate change - 28 universities
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Advanced Low Carbon Technology R&D Program
(ALCA )
•

•

•

Purpose: Creation of Cutting Edge Technology to Realize a LowCarbon Society over the World in Future
– Promote R&D, under competitive funding, of new, basic high
potential scientific knowledge and discovery to realize continual
and steady reduction of greenhouse gas emission in the middle and
long term. We expect to obtain the fruits of research that will lead to
Green Innovations.
Scheme
– ALCA provides funds to researchers at universities and other institutes.
– R&D period is maximum 10 years.
– ALCA proceeds the research project comprehensively from basic
research to technology development for commercialization.
– Research funding for each R&D item is from 10M yen/Year to 30M
yen/Year.
Research Area
a. Solar Cell and Solar Energy System →13 Universities
b. Superconducting System →12 Universities
c. Electric Storage Device →16 Universities
d. Ultra Heat-Resistant Material and High Quality Recycling Steel
→8 Universities
e. Biotechnology →19 Universities
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Fostering Universities
for Environment Leaders
Environment Leader

Japanese Students

Foreign Students

Joint Study &
Close Exchange

Foster Environment
Leaders on programs
Coordination

Sharing the Environment
problems in Asian region

Fostering System of
International Leader

Industries
Cultivating Environment Leaders to solve the
environment problems in developing countries

Support for Foreign
Students by Universities

 So far, 17 Universities have been designated as fostering universities
for environment leaders. It is planned about 950 foreign students will be
accepted in Japanese universities during 2008–2015.
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Summary
 In the fourth Science and Technology Basic Plan which started last year,
Green Innovation is the most important strategy leading to creation of new
markets and new jobs.
 In the S&T forecast survey of NISTEP, the technological realization time
and social realization time of each important technology in Green Innovation
have been forecasted; this will lead to the setting of R&D targets in each
organization including university in Japan. In addition, it has been clarified
universities should play a major role in which R&D items.
 Major R&D areas on which universities are expected to focus are as follows:
 Climate change prediction research and other environment forecast / simulation
technology
 Maintenance & rehabilitation for a diversity of ecosystems
 R&D for cutting-edge technologies in the middle and long term in order to realize
a low-carbon society
( e.g., solar cell and solar energy system, superconducting system, electric
storage device, advanced environment material, and nuclear fusion )

 Fostering domestic and international leaders on Green Innovation is also an
important role of universities
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