
Terutaka Kuwahara (NISTEP) 1

S&T Strategy and Foresight S&T Strategy and Foresight 
Activities in JapanActivities in Japan

Terutaka Kuwahara Terutaka Kuwahara 
Director, Science & Technology Foresight CenterDirector, Science & Technology Foresight Center

National Institute of Science and Technology Policy (NISTEP)National Institute of Science and Technology Policy (NISTEP)

February 27, 2003 February 27, 2003 

The Second International Conference on The Second International Conference on 
Technology ForesightTechnology Foresight



Terutaka Kuwahara (NISTEP) 2

OutlineOutline

1.1. Political Backgrounds of S&TPolitical Backgrounds of S&T

2.2. Review of Past ForesightReview of Past Foresight

3.3. STFC of NISTEPSTFC of NISTEP

4.4. Future projectFuture project



Terutaka Kuwahara (NISTEP) 3

S&T BudgetS&T Budget

Education Ministry
43.2%

STA 24.4%

MITI 16.3%

Defense Agency 4.8%

Agriculture Ministry 3.4%

Health & Welfare Ministry 3.1%

Telecommunication 2.0%

Construction Ministry 1.3%

Others 1.3%

3.0 trillion yen
(1998)

MEXT
METI

Health&Labor

Agriculture

Construction

Defence

Others

3.5 trillion yen
(2002)
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Political StructurePolitical Structure
- 2000 2001 -

STC CSTPCoordination
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Implementation

Ministries Ministries Planning

Implementation
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National 
Policy

Bottom up Top down
Bottom up



Terutaka Kuwahara (NISTEP) 5

GovernmentGovernment’’s Share of R&D Expenditures Share of R&D Expenditure
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Basic Research by SectorBasic Research by Sector
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R&D Expenditure by Fields (2001)R&D Expenditure by Fields (2001)
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Japanese Technology Foresight in 1970s Japanese Technology Foresight in 1970s 
and 1980sand 1980s

•• Japan was on the catch up processJapan was on the catch up process

•• To form common vision/consensus on future To form common vision/consensus on future 
priority and perspectivepriority and perspective

•• To lead industry through To lead industry through ““long term visionslong term visions””

•• Moderate link to governmentModerate link to government’’s S&T policys S&T policy

–– Indirect effects to R&D resources allocationIndirect effects to R&D resources allocation



Terutaka Kuwahara (NISTEP) 9

Structure of National ForesightStructure of National Foresight

uuHolisticHolistic NISTEP 
DELPHI

uuMacroMacro--levellevel Ministries

uuMesoMeso--levellevel Groups of companies

uuMicroMicro--levellevel Individual companies 
and research 

institutes
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History of Japanese Delphi SurveyHistory of Japanese Delphi Survey

NO. Survey Year Fields Topics Experts

1 1970-1971 5 644 2482

2 1976 7 656 1316

3 1981-1982 13 800 1727

4 1986 17 1071 2007

5 1991 16 1149 2385

6 1996 14 1072 3586

7 2000 16 1065 3106
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Evaluation of First Survey (1971)Evaluation of First Survey (1971)
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Japanese and German Time of Japanese and German Time of 
Realization Realization ((Japanese 92 & German 93Japanese 92 & German 93))
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Examples of Delphi TopicsExamples of Delphi Topics

Topics
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Elucidation of carcinogenic mutation mechanisms. 113 88 2 6

Development of drugs capable of preventing the occurrence of
certain types of cancer. 212 87 2 5

Development of technology capable of forecasting the occurrence
of major earthquakes (magnitude 7 or above) several days in
advance.

102 92 29 14

Practical use of a highly secure next-generation internet that allows
the transmission of real-time information, leading to the
implementation of internet-based telephone services and motion
video broadcasts.

232 92 0 1

Practical use of large-area amorphous silicon solar cells with a
conversion efficiency of more than 20%. 144 91 1 7

Widespread use of non-fossil energy sources (wind, geothermal,
solar (photovoltaic/solar thermal) and waste heat) in all areas of life
including household, industry and transportation.

93 94 1 10
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Development in Life Science Development in Life Science 

2005

2010

2015

2020

2025

2030

Genome science Regenerative medical 
treatment

Establishment of technologies for predicting 
bioactivity and functional domain of proteins 
from their higher-order structures.(2012)

Identification and classification by the 
molecular etiology of the genes related to 
diabetes, hypertension, and arteriosclerosis, 
which are typical lifestyle diseases that 
exhibit multiple-factor hereditary traits.(2013)

Development of technology to regenerate 
targeted organs from differentiated animal 
cells.(2017)

Widespread use of regenerative treatment 
technology for damaged organs using 
embryonic stem cells.(2020)

Practical use of technology that utilizes a 
computer to monitor motor-related activity of 
the brain, and enable direct and voluntary 
control of artificial limbs without the spinal 
cord or peripheral nerves.(2023)

Development of methods for surmising new 
functions of proteins from DNA base 
sequence data.(2009)

It becomes possible to determine the entire 
base sequences of an individual including 
genetic structure and SNP (single nucletide
polymorphism) promptly and cheaply, 
leading to widespread use of such methods 
for diagnosis and tailor-made treatment.(2012)

Practical use of systems for the genetic 
diagnosis and treatment of cancer and 
incurable diseases based on genome analysis.
(2014)

Complete understanding of the factors 
contributing to stem cell proliferation, and 
widespread use of the practice of proliferating 
stem cells, as necessary, in vitro and using 
them for medical treatment.(2018)

Widespread use of treatment methods capable 
of completely curing Alzheimer ’s  
disease.(2020)
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Brain science Bioinformatics

Development of bioinformatics capable of 
prospecting the risk of carcinogenesis from 
genetic background etc.(2013)

Progress in bioinformatics enables integration 
and mutual utilization of  massive amounts of 
data, leading to widespread practice of life 
science research in virtual laboratories 
established on  networks.(2015)

Practical use of methods for designing 
proteins with molecular recognition functions 
through the application of
bioinformatics .(2019)

Practical use of a treatment method that 
promotes recovery from motor paralysis 
through nerve stem cell transplantation.(2020)

Elucidation of brain mechanisms for logical 
reasoning.(2028)

Development of gene therapy for 
diabetes.(2016)

Practical use of interfaces for linkage between 
the computer and the brain.(2023)

Development of food capable of supporting a 
healthy aging society from a nutritional 
perspective by preventing a decline in anti-
oxidation, brain and chewing functions.(2012)

Widespread use of gene therapy for 
cancer.(2017)

Development of a brain-like computer with a 
new logic structure that simulate the 
brain.(2024)
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Important fields in Important fields in ““coming 10 yearscoming 10 years””
and and ““after 2010after 2010””

Important Fields (coming 10 years, after 2010)
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Categorization of the most Important 100 Categorization of the most Important 100 
topicstopics

1010121299OthersOthers

66111199New EnergyNew Energy

99111188Natural DisasterNatural Disaster

373717172828Life ScienceLife Science

101024241919InformationInformation

282825252727EnvironmentEnvironment

55th surveyth survey66th surveyth survey77th surveyth surveyCategoryCategory
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Trends in National R&D Investment by Trends in National R&D Investment by 
AreaArea
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Trends in the Delphi Index by AreaTrends in the Delphi Index by Area
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InformationInformation
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Life ScienceLife Science
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EnergyEnergy
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Science and Technology Foresight Center Science and Technology Foresight Center 
(STFC) (STFC) 

•• MissionMission

–– To support decision makers in governmentTo support decision makers in government

•• StructureStructure

–– STFC ResearchersSTFC Researchers

•• Various backgroundsVarious backgrounds

•• From ministry, university and industryFrom ministry, university and industry

–– Affiliated FellowAffiliated Fellow

–– STF Network membersSTF Network members

•• Various fields and sectorsVarious fields and sectors
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STFC: Expert NetworkSTFC: Expert Network

Experts
2800

STFC
Website

Administrations
CSTP MEXT

Reports, comments

Around 30 per week
Feedback, questionnaire
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Science & Technology Trends (J & E)Science & Technology Trends (J & E)
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Requirements for Next ForesightRequirements for Next Foresight

•• Positive inputs to S&T topPositive inputs to S&T top--down prioritizationdown prioritization

–– Penetration / ConsensusPenetration / Consensus

–– Normative ViewNormative View

–– Outlook of S&T and inOutlook of S&T and in--depth study of key areasdepth study of key areas

•• Linkage to political processLinkage to political process

–– Participatory approachParticipatory approach

–– Mission analysisMission analysis

–– Synchronization to political processSynchronization to political process
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Structure of the Foresight ProgramStructure of the Foresight Program

Societal Needs Analysis Bibliometric Analysis

Scenario Analysis Delphi

Comprehensive Outlook of S&T for Basic Plan

Consensus

Long-term

Perspective

Individual

Normative

In-depth

Social Stakeholders

Mission of S&T

“FUTUR”

Database

Emerging area
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Concluding RemarksConcluding Remarks

•• Accumulation of experiences for 30 yearsAccumulation of experiences for 30 years

•• Assessed effectiveness and limits of Assessed effectiveness and limits of 
Delphi approachDelphi approach

•• Change of S&T backgroundsChange of S&T backgrounds

•• Foresight program to meet political and Foresight program to meet political and 
socioeconomic requirementssocioeconomic requirements


