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Bridging Science and Society (2010 4F)

Science Without Boarders (2011 4)

Flattening the World: Building the 21st Century Global Knowledge Society 2012 )
The Beauty and Benefits of Science (2012 %)
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% A kv : Toward Bridging the Duality of Science: Seed-push, Issue-driven, or "Encounter" ?
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B Preface

The American Association of Advancement of Science(AAAS ; “Triple A-S” ), founded in 1848, is
one of the world’s largest academic organizations, which publishes the renowned journal Science.
Thousands of leading scientists, engineers, educators, journalists, and policy-makers from the
inside and outside of the United States participate in its Annual Meetings to discuss scientific
research and education in a wide range of contexts. Approximately 160 sessions are held annuallyin
relation with each year’s theme which recently tends to deal with the modality of science in the

globalized world as below.

+ Bridging Science and Society (2010)

+ Science Without Boarders (2011)

+ Flattening the World: Building the 21st Century Global Knowledge Society (2012)
+ The Beauty and Benefits of Science (2013)

Center for Research and Development Strategy (CRDS), Japan Science and Technology Agency
(JST) submitted the session proposal for the 2013 AAAS Annual Meeting because the 2013 theme
fit the concept of “Encounter”, the basic principal of CRDS’s research and development (R&D)
strategy building process. The following is the proposal from CRDS which was reviewed and
accepted by the Program Committee.

Title: Toward Bridging the Duality of Science: Seed-push, Issue-driven, or "Encounter" ?

Synopsis: Science is exploring the truth in nature and discovering scientific laws while offering
possible scientific solutions for social issues and bringing economic benefits. Though these
two functions underline the duality inherent to the science, they do not always seem to go
together. How can we enable the scientific enterprise to fulfill its potential in pursuing the
scientific truth, as well as in bringing about the actual benefits? In order to reconcile this
duality of science, a variety of approaches have been taken in building R&D strategy and
agenda setting; for instance, drawing pathways from existing R&D areas and/or technical
assets to future solution for social concerns (“seed-push”), or identifying specific scientific
areas to be focused in R&D programs through the profound observation of social issues
( “issue-driven” ). In the meantime, a new challenge has also been launched, in which
parallel efforts for promoting R&D and for identifying social issues (“encounter”) would be
an another way to utilize both functions of science. In this session, academia, experts and
practitioners from the US, Europe and Japan are invited to introduce their perspectives
and propose possible solution on this theme. Sharing information on their own approaches
and views on challenges they face, it is expected to seek the possibility of alternative ways

to acknowledge and take further advantage of the both functions of science.

This report summarizes the presentations and discussions at the session held by the CRDS.

CRDS-FY2013-XR-02 MILATBUCE AR E MR EME ARSI 2 —
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B 7045 L. Program

Moderator: Yuko Harayama
Professor, Department of Management Science and Technology, Graduate School of
Engineering, Tohoku University

(10-minutes) Introduction - Aims, and the Structure of the Session : Yuko Harayama
(10-minutes) Background - Global Trends in Science, Technology and Innovation Policy:
Tateo Arimoto
Deputy Director, Professor, Science, Technology and Innovation Policy
Program, National Graduate School for Policy Studies (GRIPS)
(30- minutes) Setting the tone - How We Can Direct and Link Scientific Research to Social Wishes
Nobuhide Kasagi
Principal Fellow, Center for Research and Development Strategy
(CRDS)Japan Science and Technology Agency (JST) / Professor Emeritus,
The University of Tokyo

Presentations from four speakers:
(15- minutes) A vision for excelling in mental health and wellbeing
Barbara J Sahakian
Professor, Department of Psychiatry and MRC/Wellcome Trust Behavioural
and Clinical Neuroscience Institute, University of Cambridge
(15- minutes) Transformation of Foresight Activities toward ST&I Policy
Kumi Okuwada
Senior Fellow, Research Institute of Science and Technology for
Society(RISTEX), Japan Science and Technology Agency(JST)
(15- minutes) Research and Development Response to Societal Needs in the Information Technology
Area
Frans W. A. Brom
Head of Department, Technology Assessment Department,
Rathenau Instituut,” Professor of Ethics of Technology Assessment,
Philosophy Department, Utrecht University
(15- minutes) Outputs are not Outcomes: Problems of measurement, complexity, and plausibility in R&D
policy
Daniel Sarewitz
Co-Director, Consortium for Science, Policy & Outcomes
Professor of Science and Society, Arizona State University
(65- minutes) Clarification Questions and Discussion

(5- minutes) Closing

CRDS-FY2013-XR-02 MILATBUE AR E MR EME ARSI 2 —
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B 1> rkAA%Y 3> Introduction
T L—# JFH L B HAKRFRER TR Hdiz

Moderator : Yuko Harayama (Professor, School of Engineering, Tohoku University)

Va3 —T KFHE PR O SRR A E TR, Va3 — 7 KARE SR, WimEEs
WPERFTEIT R BRI R 72 £ A6 C 2002 42 1 0 BUCRF R BE L oeRigds, #2051 /Bt (OECD)
BlEPE Rk (2010 429 A~20124E 11 A),

Dr. Harayama holds a Ph.D. in education sciences and a Ph.D. in economics, both from the
University of Geneva. She is Professor in the Management Science and Technology Department
at the Graduate School of Engineering, and the former Deputy Director of the Directorate for
Science, Technology and Industry, Organisation for Economic Co-operation and Development

(OECD).

s BFEOT O T 4 THER EEESHIREOIRIR S D 2 SOl Z ED X D IO T T A, F
e OHRTHRFEEDOBELRETF N—a U E EHHERF L, Dol - RERR A VX7 BT
WL NN T, JST/CRDS 12 K % I HIFF & WFFERRFE AR & D “HiE” ORI ED W Tigin
THENITURY T LD B EB,

+ The primary objective of the symposium session is to discuss how to bridge the duality of
science while keeping scientists incentivized and motivated, and obtaining socio-economic
benefits at the same time, based on the attempt by the JST-CRDS to realize “encounter”

between social wishes and Research and Development themes.

What we expect

as outputs of the session

* Recognition of the necessity to formulate
R&D strategies aiming at realizing what
society wishes or at solving societal issues.

« Clarify and share the problems in
formulating “issue-driven” R&D strategies
based on the speakers’ experiences.

CRDS-FY2013-XR-02 WITBUR ARIRRTREME TRFAREEE 2 —
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B E=EREA.Background

B2 A 7 N—=2 3 VBORIZBIT 5 7 u—s3 L kL B

“Global Trends in Science, Technology and Innovation Policy”

F—=HF A= AR @EFH BORWIFERFFRERT Bz
Organizer: Tateo Arimoto (Professor, National Graduate Research Institute of Policy Studies(GRIPS))

TR AR FGEEL AR JERME LRRIRE T BHEBIT AT, RTRSEBINBORRBORI R . PR
KREEFHHFHE FHAHITEBOR M) 22 £ 48T, 2004 G 3CHEEA AN « FIRBORER.. 2006 4
K0 JST fifiritsehise > 7 —&, 2012 4F X 0 Bk,

Tateo Arimoto is Program Director of Science, Technology and Innovation Policy in the GR IPS.
He successively held important posts related to Japan’s science and technology policy, such as
Director General of Science & Technology Policy Bureau, Ministry of Education and Science,

and Deputy Director General for Science and Technology Policy, Cabinet Office.

c Ja— U ER, HEREETA J R_R— a3 UDEBT ARRICH - T, WSRO Y =T ET VT
KR %.” Issue-driven” ZR2HFZEBIFEHEME AR AR CTH 0O | BHFH A 2 X—2 3 VBOROH LUE
TV D FEAEGEN LT,

BRI bR L Db FEWSZEIRbND L IZRoTEY | BFEEITHED
L, #20HF TCORFHEOEEN L RIS Z kDb TND,

- As innovations are provoked internationally in the globalized world, we need to propose

;ﬁ

i A PR

research and innovation strategies in an “Issue-driven” manner, based on a newly
reconstructed model of science, technology and innovation policy.
+ Scientific research is required to be involved with society better than before. Scientists should

understand what societal challenges are, and play their roles to solve them.

CRDS-FY2013-XR-02 WIFTBUR ARIRRTREME TRFAREEE 2 —
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= . - , an
Redesignine . | nation
Global, regio™e

S & T and Innovation in the 21st century

QO STI for knowledge

O STI for profit

O STI for competitiveness

O STI for growth

O STI for employment

O STI for wellbeing & quality of life

O STI for safety, security & social cohesion
O STI for sustainability & resilience

New values, New age of responsibility,

Redesigning STI system and policy process of STI

Policy
(normative,
value

Science
(objective,
value free)

L —

Science - Policy Continuum

Problems tobe
solved;
Environment, Energy,
Resources, Health,

Aging, Disaster, Food y
etc.

O*“Bridging Science and Policy”
evidence-based policy formation,
Science of STl policy

O*“Bridging Science and Society”

Science & Risk Communication

“Trans-Science Age” }

Science

CRDS-FY2013-XR-02 WITBUR ARIRRTREME TRFAREEE 2 —
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B EifFEEEE . Setting the tone (Synopsis)

AR AT 2 AL BRI O 1 5 70
“How We Can Direct and Link Scientific Research to Social Wishes”

SR e JST/CRDS L 7 = v — BURURT AL B AR
Nobuhide Kasagi (Principal Fellow, JST-CRDS; Professor Emeritus, The University of Tokyo)
FORRZFRFEFE T, Tt RURSERAT, B8R, A7 07+ — FREEBMEE 2/ T,

1990 £ X 0 AR H 7, BfE, EETEN T%T AT I—HE7 v —, EN AV —T UF%
THTFI—4H, 2009 4E XY JST/CRDS HfE 7 = w—,

Dr. Kasagi worked at the University of Tokyo for 36 years in research, education and
administration. He joined the JST-CRDS in 2009. He has been a member of Science Council of
Japan since 2005, and also is Fellow of The Royal Academy of Engineering and Japanese
Government Delegate to the OECD Committee on Science and Technology Policy.

- BRI A AR IRHSRE O 01T 5 Z E AR L LB L STV DA, Ve FE8T 5 e
FEHRIE D SR E VIR

RIS E D —o L LC. CRDS 23T A2 MF O Mar L E 7 1 2 DRITHNE L OV
DB ZFEIT,

CHRIRRE IS BT o T, =7 RITES S BBIRY 1L & H Y EH I L DN RS < FRI G ED
W%, AMEIZER LoD WD Z & BT,

+ Scientific research is expected to be linked to social wishes all around the world these days,
whereas the type of R&D strategy planning to realize this is yet to be established.

+ The JST-CRDS has attempted and examined a new R&D strategy planning methodology that
makes social wishes “encountered” with scientific research themes, and extracted several
challenges.

+ In R&D strategy planning, it is important to employ subjective methods, which are dependent
on decisions by the ones in charge, as well as objective methods, which are based on evidences,

with awareness to their differences.

CRDS-FY2013-XR-02 WIFTBUR ARIRRTREME TRFAREEE 2 —
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~
CRDS

15— ™
Seeds-push vs Issue-driven Research

Scientific research in
most cases driven by
_ . scientist's curiosity

S Society wants

Y fulfillment of their
P .

wishes

Issue-driven research

= More effectively linking scientific achievement to social
benefits, while keeping natural motive of scientist ?

CRDS

= EXisting Problems in Designing R&D
Proposals for Social Wish

= Many R&D proposals inclined to grasp social issues
only from a viewpoint of individual scientific discipline
and/or technological framework

= Ambiguity in extracting social wishes and lack of
distinction between objectivity and subjectivity in
designing R&D proposals

= R&D programs likely to contribute only partially to a
specific aspect of the social issue, but not to total
solution or satisfaction

= Fusion and collaboration of multiple scientific disciplines
and technology fields not much encouraged

CRDS

““Need for Rational Strategic Methodology

= Need to develop genuine issue-driven R&D planning
methodology

= Inherent difficulties in making logical, objective,
evidence-based R&D policy options, but at least a fair
and transparent process indispensable to build public
trust in the national science and technology policy

CRDS-FY2013-XR-02 WITBUR ARIRRTREME TRFAREEE 2 —
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S EE 5.~ Synopsis of Presentations

BE1 TAVAIANLRERBAEZRALESELS-ODED 3]
“A Vision for Excelling in Mental Health and Wellbeing”
IN=NT e X T—=FT v BET Ty VR B

Barbara J Sahakian (Professor, Cambridge University)

o7 )y VRFICTEROEYO PhD 2%, BifE, 77V v URY EFRAESE Y
=)V ST A MTEIRGIRIRRERH AT FERT M OSSR 25 BRR AR O BESE B0,
Dr. Sahakian completed a PhD in Experimental Psychology at the University of

Cambridge .She is currently Professor at the Department of Psychiatry and MRC / Wellcome

Trust Behavioural and Clinical Neuroscience Institute, University of Cambridge.

c AUHE NSV ARERDIND Z EIZL D AR MERITHEROBEO—D
« ZK[EIZF1F 5 Foresight Project D—>THH A L Z N~V ADT Y =7 b (Mental Health and

Well-being) Tid, BARHIZREROMER, ANA F~—H OFM, FHITE RO MLENEF 28R

M7 a Y MIMHREIFEOSIGN LB L, REED REF Iz 7eF %5 —/L CANTAB %

PH &

+ Increasing cost for the care of mental patients is one of the societal challenges.

“Mental Capital and Well-being” was one of the Foresight Projects in the UK. This project
highlights biomarkers, including cognitive and genetic measures, for use in the area of mental

health. It also highlights the importance of early detection and early effective treatment.

+ The speaker participated in the project as a neuroscientist. She is co-inventor of CANTAB. A

recent new development is CANTABmobile (www.cantabmobile.com) which runs on portable

devices, including iPad, and is for use in the early detection of Alzheimer’s disease.

CRDS-FY2013-XR-02 WIFTBUR ARIRRTREME TRFAREEE 2 —
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Mental ill health is the single largest
cause of disability in the UK

Wider economic costs of mental
iliness in England estimated at £105.2
billion each year

Estimated total annual costs
including health service costs, lost

earnings, lost productivity and human

costs
Depression £20.2-23.8 billion . .
e £8.9 billion The WIqer costs of mental ill
. . o= health include:
Schizophrenia £13.3 billion . .
« direct costs of services
Dementia £17 billion -
* lost productivity at work
Somatisation £17.6 billion « reduced quality of life
disorder quaity
Department of Health (2011) No health without mental health: The ic case for il i i and quality
in mental health
http://www.dh.gov.uk/prod_consum_dh/, [dh_digif [ igif /dh_123993.pdf

~~'Foresight
Biomarkers for prevention, early detection and early effective treatment

Biomarkers include cognitive, genetic, neuroimaging and blood based measures
“Today only around 40 per cent of those with dementia know they have it”
“You can help people live independently for longer, even put the brakes on their decline”

MENTAL CAPITAL OVER THE COURSE OF LIFE Prime Minister David Cameron’s
A Speech, March, 2012

Mental capital

Daion Sdbarnan Coppne mzee

adsa2) Adolascent Adit Older sdut

A 4

Life course d
Mental capital encompasses both cognitive and emotional resources, and resilience in the face of stress.

Beddington, Cooper, Field, Goswami, Huppert, Jenkins, Jones, Kirkwood, Sahakian & Thomas
“The mental wealth of nations” (2008), Nature, 455

CANTABmobile is a GP decision-making tool

No present concern

N Investigate

* Improving access to cognitive assessment
* Empowering non-specialist clinicians to act
* Enabling early intervention for MCI and dementia

CRDS-FY2013-XR-02 WITBUR ARIRRTREME TRFAREEE 2 —
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“Transformation of Foresight Activities toward ST&I Policy”

BAnm A% JST bzt 24— =77 =n—
Kumi Okuwada (Senior Fellow, Research Institute of Science and Technology for Society,
Japan Science and Technology Agency (JST-RISTEX))

REEEIC T LY bu =7 2RSS OIETRENCIES L7k, 2002 580 BEBIRBORITZERT
(2T, BHREAN TSR BB AR A A Y, 2007 2 4F X0 BRI mar st o 2 — R, 2012
20 B,

After serving to a private company as researcher for electronics, materials and processing
engineering, Dr. Okuwada joined the Foresight project and S&T trend researches at NISTEP in
2002. In 2007, she started serving as Director of Science and Technology Foresight Center at
the NISTEP. She joined the JST-RISTEX in 2012.

cHARIZBTD (NIRRT 47 OEFEZFOEAN
- BERBANBOR ) O B2 A ) =2 3 VBOR~ DA
- RO THNEBOZE - HIFOTHNEA 7 X— 3 VERO T O DT~
- 2000 ELIRE, BHFEINIC X DRekita~OFEERO Tl BB 24k
s TRIFEICBT L —RXT v alil b = — XEFROK A
s BIED = — AR TIE R PPROME L R T 2N S, V=T T LK,
Z U CREEMFRAL D 1
- T U N LRFES D OXEM

+ Introduction of Backcasting concept in Japan
+ Change from S&T policy to ST&I policy
* Transformation of foresight of Japan into “ for innovation policy”
+ Target of foresight in 2000s : Contribution of science and technology to future society
* Trials in methodology : Integration of Seed-push type and Needs-search type
+ Difficulties in recognizing future issues (not current issues),
in non-linear innovation model and in issue-driven type foresight

* Necessity in “estimation of outcome”

CRDS-FY2013-XR-02 WIFTBUR ARIRRTREME TRFAREEE 2 —
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The situation surrounding scientists and engineers

in advanced countries is steadily going forward the
same direction.

*  From S&T policy to ST&I policy

(or S&T under Innovation policy )
Increase in expectation for social benefit
Long trend forward aging societies

In Japan, the current secondary Abe Cabinet has placed economical
recovery as the prioritized strategy.
The industrial competitiveness meeting of the Abe Cabinet will
determines new targeting policies this spring, which are going to the main
pillars of the growth strategy.

Of course, they are making to the new targeting policies with backcasting
approach.

Foresight Activities in Japan

Foresight activities on science and technology have been continued
in Japan for 40 years.

Three main approaches in foresight programs in 2000s

Seeds-push type : Delphi survey (continued for 40 years)
Needs search : Summarize of public needs in society ( or regional)
Scenario writing : Route forward future, Roadmap

A 4

Summarization and integration
(Mega-trend and accelerating measure)

Reports in the past AAAS annual meetings

2005 “The Evolutionary Foresight Process and Its Application

to Agenda-Setting for S&T Policy”
2009 “Sustainable Development

Through Scientific and Technological Innovation®

2011 "A New Foresight Breaking Up The Borders
The Sth Science and Technology Foresight in Japan
- Contribution of Science and Technology to Future Society -

Difficulties in foresight activities (3 )

Difficulties in “Issue-driven type of foresight”

Scenarios
without drawing sufficient conditions

Roadmap

too incremental on the fixed concept

Solution
higher barrier in institution than in R&D

Evidence
lack of the view of
balance to the investment

Evaluation
without requiring outcome beyond outputs

Collaboration
without clear objectives,
without necessary interdiscipline

“Backasting” should lead showing “Alternative”.
What is more demanded is “Options with estimation of outcome”.

CRDS-FY2013-XR-02
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B EES  FREMSBHIIEVTHE—XICH A SRR LT
“Research and Development Response to Societal Needs in the Information Technology Area”

7T v Tun ZTFUNEETEAN T B A A 2 MR

Frans W. A. Brom (Head of Department, Technology Assessment Department, Rathenau
Instituut / Professor of Ethics of Technology Assessment, Philosophy Department, Utrecht
University)

o R L b FKRFIZT PhD 2E08 (1997 4E), 2007 4E X 0 B A2 %D 51F0>, 2010 4E L = h L b
RS FPR B AT (7B A A > Maf) . 2018 4E L 0 U—F = & U KRR ETE)
W EESEE R E 2 IR T,

Dr. Brom gained his doctorate from Utrecht University. His research has examined the societal
significance of scientific and technological advances, with a particular focus on the interaction

between Technology Assessment, ethics and political philosophy.

s BEEHAT O A~DA X7 b HEEORD DD HLEEETH D, #1213 Society TiE<, &
D Societies T 5.

A )= g ORI DT, B TOIA] (co-creation) Ev—4Fw NOX A F I 7 ZADMS
DAL

- BUHNZIZA 7 N—=a C ORRE SRHEDOIT OMIE A H %

- EE TR DN EBRIREIT A ) X—a b STEA D

+ There are various societal impacts from science and technology as well as various expectations
to science and technology from society. We should take society as plural: societies.

- Both “co-creation” among science, technology and society in site, and market dynamics are
required to provoke innovations.

- Regulation sometimes facilitates and sometimes hampers innovation.

- It would be questionable whether R&D themes obtained from the “encounter” process are

actually utilized for innovation.

CRDS-FY2013-XR-02 WIFTBUR ARIRRTREME TRFAREEE 2 —
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Reframing the problem

* R&D helping to cope with societal issues:
* Needs a proper research strategy
» Setting the strategy based on strengths:
* Is that the R&D that is needed?
» Setting the strategy based on needs:
* Is that the R&D thatis possible?
 Building a strategy on interaction and encounter:
+ Is that the R&D that will be used in innovation?

Rathenau Instituut

FransW.A.Brom | 1 | Innovation Lessons from TA

Programme: some steps forward

Learning from interactions technology assessment

Society? Societies!

HoODdh =~

5. Double face of regulation

Summing up the challenges for the R&D strategy directed at

responsible innovation

Rathenau Instituut

FransW.A. Brom | 2 [ Innovation Lessons from TA

Social impact of ST&I: plurality and Interactivity

R&D =» Innovation: co-creation
R&D =» Innovation: market & entrepreneurial spirit

Challenges for the science agenda

Fostering co-creation
Market dynamics of innovation

ok wbd =

Frans WA. Brom | 3 | Innovation Lessonsfrom TA

Rathenau Instituut

Plurality and interactivity of social impact
Diverse and contested societal needs

Regulatory framework for responsible innovation

CRDS-FY2013-XR-02

WITBUR ARIRRTREME TRFAREEE 2 —
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B EES 7Oy MITI MALTEEL : IRARBERICHE T HEEDMHE. EH
SRUORHH
“Outputs are not Outcomes: Problems of measurement, complexity, and plausibility in
R&D policy”

=z )b - Iy TUYFNLRE Bl ths B
Daniel Sarewitz (Co-Director, Consortium for Science, Policy & Outcomes / Professor of

Science and Society, Arizona State University)

I — RV RPICTHUERY Y C PhD ZHt5 (1986 42), 1989 4-~1993 I KIEFHES FRE CHIZERA S
BORIZBT 225 v 7 & LTENE, 1999 4L 0 BURZ B 2130, 7 U YIRS Bl - BOK -
FTYURHA 2Ly —2T A HETF 4 LT 2 —E I

Dr. Sarewitz received a doctorate in geological sciences from Cornell University in 1986.
From 1989 to 1993, he worked on R&D policy issues as a staff member in the U.S.
House of Representatives. He now directs Consortium for Science, Policy & Outcomes
(CSPO) at Arizona State University, and focuses his efforts on a range of activities to

federal science and technology policy processes.

R ZISHICHE DT 5 2 EIFES TR, FMREOT Y My haxZE T R & LT
BT 20130, =7 A LRDPEHIZONT, Hxlk Mlz), TEZT) AL TWD00E
LT 2 B,

TNy NET Y N ADEN, EOREREROGEHEES (B - )

» Public Value Mapping & 5 FERRF RN 2 %f 5 & U 7o o0 br 5k 2 Wt

- CRDS ORAIT by 7 X T U FEICH X 5

- It is not easy to link research outputs to their applications, and outputs measurements may
provide little evidence of the public value of those outputs. Other types of evidence are
necessary.

- We need to be aware of the gap between outputs and outcomes, as well as the complexity of
causal relations surrounding societal issues. (eg. obesity)

+ The CSPO is currently examining Public Value Mapping, an analytical tool to measure
non-economic values.

* The attempt at the CRDS seems rather a top-down approach.
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What We Measure .. ..

R&D budget Citations Network analysis STEM workforce
Fundamental Application of
Knowledge Fundamental Nobel prizes
Patents
Knowledge
A N §

STEM salaries

Publications

Citation impact
Science maps

Patent citations
. . H-factor
Collaboration metrics . .
% of GDP invested in R&D

Social rate of return on R&D Co-word analysis

Outputs are not outcomes

Prevalence of Self-Reported Obesity Among U.S. Adults
180 BRFSS, 2011
160

| Corn Productivity

140

Yield (Bu/Acre)

1900 1920 1940 1960 1980 2000 D'M“ Dzu'/.-ds'ﬂ. Dm‘_‘m .W:.’M .au%
Output Outcome?

A Method: Public Value Mapping

Traditional Science Policy Logic Model Enhanced Science Policy Logic Model

Adds PVM to Avoid Public Values Failure
Research Activities, Institutions, and Translation

Policy Analysis using Assertions of Public Value Priorities and
Standard Market-based Assessment Societal Benefits, Risk, and Impacts
or Output Assessment Approach

Public Value Mapping
(Non-Economic Analysis)

Case Study Approach

Summarize case background and identi

stakeholders

« Secure stakeholder documents including
policy statements, plans, memos, web
pages

« Public value statement scan

“And then a miracle occurs”

* Value chainanalysis (links and
hierarchies)
\ Assessment of institutional capacities

Retrospective or Prospective Analysis of
Capacities to Achieve Stipulated Public Values

Societal Impact
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W EROBE

EFT L= FUILEIROFIRIZE Y . BF0 2 SOMIE 25 O T 25 &9 T K 2 WFZEBE FE kg D
REZDS > T, RORTERZPTOI,

HEWBEFHNCHARMARZRELEH T 5 EDHREM

@ HENBEATNDELOND, =—RIHIETE 5 X 5 7282 B T & S HFJERR 5 aRE 2 8 H 5
HEWH LN, WELLTTELDEASI N, BT, FxlTFE#ErR Y PRI LVLOTIEZR
<, BEIZHLERFANISHRIZRIDEZ B 2 D MNERNH DD TIER W), (Brom)

® DX BRREMI DL > THERLET LHM bR - T 5, —2OHid Thikx 72
FENTREZOND, Kktg (BEVary) LBEREDF Yy vy T72WD LD T HEEZMNS
LIk T, R BE LT LHEMEHLNCT LI ENAEEEZ TN D, (EK)

® EEOFTIHERTIE, HELIND Ry METIZOW T ORFH /AN E ORI T - 12 &
WO BB LN o7, TR, SR MELE L L TWABIZ OV TR T 2 EEME N
EHE VD, (BFH)

#HEDZ—XFRMLT Y TOT7 TO—FIZEK>TRESNZDTIEAZLD

& BlZo “HEMEOREOAMIT E) 12X, 2270l L TORMNLAT v 7OT7 7o —F B3 Ra97%
DOTIERW D, BIZITEHDOANT, BEENE 2 51T LT 5te 2 LTk 2 8n 3 2 w3
EHT, DULANDEHRBRAEMNEL L TWDLZ RN gnolcr— AN b5, (Sarewits)

® CRDS OHVMAIE, T a T L XV T7 7T 4 7T EBELTWDRITEATEEZ0,
B H AT IR = — RS LW BRI 588, =— X 28L& ney, Ef=—X
DFBIZIT, HEVITUERA T 7 7 2= &te, MEZEODT DD X 5 703 B,

(AFA)

@ Brom #HdE 2P L7z Co-creation O F{EIT, WF7EHE &ty (BARRYRBIS) D IL@miR% fI6EIC
T2, ZHUTk L, CRDSIZL BT Ny 7 X 0 20Tk, 5D

& TR FEIER VDY, Co-creation (28 o THANF L, B THAMLEE SN TWDINEMDH Z &
2725, BHEENEBEORLIOHFRICIY T Z L b EETH LN, TN T, #Ha2d
L<FBREOMORAT =7 AV FE—L b o b hT5 L2197 _X&THDH, (Brom)

@ CANTAB OBF TIZY — /v AEROBFREU RIZ, EEICFIAL T Lot SEM < Z &N HETE
olce U7y VORETEBIEOREDOISHIC LB L R o T, T LT L —¢
LTOAFRNEZHICOTHZ LICHEWLTH D, (Sahakian)
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B Key Points of Discussions

Moderated by Professor Yuko Harayama, the methodology for R&D strategy making by linking

beauty and benefit s of science was discussed.

Feasibility to identify R&D themes from social wishes

L 2

The CRDS methodology seems to have difficulties in identifying R&D themes from abstract
social wishes and deriving technologies really adaptable for practical needs. For example, if
we need to seek for technologies which help us to do our nursing works better, we do not
necessarily need robotic nurses. (Brom)

The types of technologies we would need are dependent upon how we draw the future society.
And there are many possible ways to utilize single technology for different purposes. We could
clarify the technologies required in our society by trying to fill the gap between our future
vision and the present state. (Kasagi)

The Fukushima nuclear power plant accident revealed that robotic researchers in Japan did
not really recognize what kind of robots are needed in society (any robots were not adequate to
be mobilized for operations in the radioactive contaminated areas). This was one good example

for us to remember the importance to recognize the needs in society. (Okuwada)

Can societal needs only be recognized though bottom-up approaches?

.

For linking societal needs and technologies, it seems that bottom-up approaches in micro level
targets are effective. There is an example discovered by ubiquitous computing researchers;
what blind people want most are not automatic readers but something to recognize other
people’s faces. (Sarewitz)

The methodology tried by the CRDS focuses on R&D investment strategies at the national
level. Nowadays many researchers intend to respond to societal needs, but unfortunately they
are not able to know enough about them. In addition, there are so many factors in the process
to meet the societal needs. Broad-mind catalysts to link both sides are required. (Kasagi)

The methodology of Co-creation presented by Dr. Brom enables engineers and society to have
common understandings on technologies. On the other hand, the methodology tried by the
CRDS looks more like a top-down approach. (Harayama)

Through co-creation, engineers will be able to know what are really required in the fields
where technologies are used. Researches based on curiosities are important, and moreover,
researchers have to cooperate with stakeholders in the fields. (Brom)

CANTAB was a research development within the University of Cambridge and was then spun
out to Cambridge Cognition Limited (www.camcog.com). In Cambridge University, students
are becoming interested not only in basic research but also in the application of research.
Students of the Business School are eager to acquire skills as entrepreneurs. to start up new

companies from research developments. (Sahakian)
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H EROBE (DDF)

BEERET HHEEHLHH

& HEEARET D L O RFGETRVWDIEA S Dy (I

® FVWRERICAT =RV =L Db FER ST L ERENT 2 OFRMRNNY TE
L5, BHEENFE ORI ED L D ITHRITSL O DN TR, MABROMLEREIZSONWTEZD
AL, BB METH D, (Sarewits)

¢ WIRMEDOENT e T AIRFEEBEALL D ETLEMAIZH Y | BIRITRRERIZET S L D D08,
TN L ITR B2, (Brom)

¢ kD AN (Public) IZ[AiF T keep opening door TH DM ENH D, ZIUIMBIE IZXT HF8H T
bbb, Flo—ONHHT HHHAOERITITRILEZ 1.7 % (Change languagses) MENH D

(Sahakian)

B OURDYLDERE

& AP T DL O X EMEFBIHERDT IBEOEEDOX v v 7 ORE &0, FrcH v
2 LAV OBESRICB W TRICRE WD ERFRER SN, £, MFEOX ¥ v 72V
257D, NMERE G LkA 0 B0, 7Y Ny MNT U NI AEHERET 2 LEEFEIC SN
T, BIN#E L OB RN TE T,

& BFH L] oW ToEme ., BIPHEOHE=—XZHT 8L WO RALBITH 2 &
MWTET,

& AL OBINFE LGS, [SEOEGRZRENC ST TN L) H@EREsE o2 &
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B Key Points of Discussions (Continued)

Accelerating “Encounter”

@ Is it possible to accelerate or push “Encounter” ? (Harayama)

@ Although we have already put a lot of burdens on young scientists in their training, scientists
would also need to discuss societal problems with stakeholders and try to understand social
contexts surrounding technologies from the beginning of their training. (Sarewitz)

@ One of the major problems is that we tend to deliver science in very strategic programs. But
science is always context dependent, and does not necessary produce goods. (Brom)

@ Itisimportant to keep engaging the public in discussions about science. We are responsible for
accounting for science to the taxpayers who contribute most of our research funds. It is
important to speak clearly, without the use of jargon or highly technical terms when we talk to
the public. (Sahakian)

B Findings

@ It was reconfirmed that there is a large gap between social wishes/meeds and R&D themes
especially at the national policy-making level. The necessity of various efforts to overcome the
gap with human resource development and assessment of research output/outcome was
discussed and shared among the participants.

@ “Scientists and society” was discussed from a view point of researchers’ understanding on
societal needs.

@ The participants of the session have agreed to continue the discussion on how to link scientific

researches to social wishes.
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B SEEH.Appendix

(Slide of Setting the tone by Dr. Kasagi )
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P rees<y Center for Research and Development Strategy 2013 AAAS Symposium

S.rams® Japan Science and Technology Agency Boston February 17, 2013

Symposium on Toward Bridging the Duality of Science: Seed-push,
Issue-driven, or “Encounter" ?

“How We Can Direct and Link Scientific
D S ial \Alieh

Vo Yodl e”
vvidi vy

neéscarcn Snes
Nobuhide Kasagi FREng

Principal Fellow
Professor Emeritus, The University of Tokyo

Chikako Maeda, Fellow Shinya Nakamoto, Fellow

Ryoji Nakamura, Fellow Tsuyoshi Motegi, Fellow

Mariko Shoji, Fellow Shushi Ueta, Deputy Director General
Junichi Toyouchi, Fellow Hiroyuki Yoshikawa, Director General

Hideo Mori, Fellow

CRDS

m Why we need to link scientific research to
social wishes

m A trial for “Encounter” at CRDS
m What we have learned and future perspective

s
CRDS

- Science in Society and Science for
Society
m Declaration on Science and the Use of Scientific

Knowledge adopted by the World Conference on
Science, Budapest, 1 July 1999

1. Science for knowledge; knowledge for progress
2. Science for peace
3. Science for development

4. Science in society and science for society

m Social Contract for Science proposed by J. Lubchenco

(Science, 1998):

WIFTBUR ARIRRTREME TRFAREEE 2 —

Research outcome satisfying
social wishes

Research funds bearing
social wishes
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CRDS

ST

Role of Science and Scientists

A. Creation of scientific knowledge as a social asset and
its transfer to the next generation

Linking science to innovation, economic growth and
social welfare

= Science as a low-cost engine for innovation under
increasing pressure of austerity

= Innovation process from conventional linear to more
complex and interactive

B. Responsibility of scientists as advisor to the public and
the policy

_g—
CRDS

=" Role of Scientists for Society: Our View

Actions for *Actors in Society
Useful knowledge for sustainability

bility Actors™ are:
(Utilization Knowledge, statesmen,
Factual knowledge) policymakers,

business humans,
Designing Society administrators,
Sdentists :alt_les, m engineers,
fironme: educators,
writers,
Facts .
3 caused or artists,
Observing not caused journalists,
Knowledge Sdentists by actions etc...
and data
(Judgi of .
goodness for who move society.
sustainability)

C. S. Peirce: Abduction, F. Saussure: Evolutionary Loop, K. Popper: Piecemeal Technology

(H. Yoshikawa, 2010)

CRDS
ST i—

Current Issues in Japan

Urgent major problems such as
recovery and rebuilding, future
energy plan, deindustrialization, .
aging with declining population,
sovereign debt, economic crisis
........ after 2011 Great East
Japan Disaster

Japan’s 4t Basic Science and Technology Plan (2011)
Restoration and reconstruction
Green innovation
Life innovation

S&T budget for FY2013 ~ 4.6T Yen (49B $) (+25%)
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CRDS )

5 7 —_—— -
Seeds-push vs Issue-driven Research

Scientific research in
most cases driven by
scientist's curiosity

G Society wants
4o fulfillment of their
.

wishes

Issue-driven research

= More effectively linking scientific achievement to social
benefits, while keeping natural motive of scientist ?

p—
= Existing Problems in Designing R&D
Proposals for Social Wish

= Many R&D proposals inclined to grasp social issues
only from a viewpoint of individual scientific discipline
and/or technological framework

= Ambiguity in extracting social wishes and lack of
distinction between objectivity and subjectivity in
designing R&D proposals

= R&D programs likely to contribute only partially to a
specific aspect of the social issue, but not to total
solution or satisfaction

= Fusion and collaboration of multiple scientific disciplines
and technology fields not much encouraged

CRDS

““Need for Rational Strategic Methodology

= Need to develop genuine issue-driven R&D planning
methodology

= Inherent difficulties in making logical, objective,
evidence-based R&D policy options, but at least a fair
and transparent process indispensable to build public
trust in the national science and technology policy

CRDS-FY2013-XR-02 WIFTBUR ARIRRTREME TRFAREEE 2 —
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CRDS

Previous Work

Technology forecasting and roadmaps
= OSTP (US), NISTEP (Japan), METI (Japan), UNIDO

= Guide how R&D of a new technology should be funded with
prediction of when it will be introduced to the market

= Mostly concentrate on technological aspects of each of the
target technologies, but without much attention to competitive
technologies and changing social needs

Trials of identifying social issues to be resolved by
science and technology, while drawing a future vision

= OECD, EU, NISTEP (Japan), RISTEX (Japan), Futur
(Germany), Foresight Projects (UK), UNIDO

= Few frials of largely extracting social issues from a bird-eye
viewpoint and connecting them to well-qualified R&D themes

CRDS
ISTi—

m Why we need to link scientific research to
social wishes

m A trial for “Encounter” at CRDS
m What we have learned and future perspective

Cros, Organization of CRDS

(Composed of 54 members)

Electron., Information and Comm. Unit|
Kazuo lwano, Principal Fellow

Deputy Director-General
Tateo Arimoto
Shushi Ueta

Nano Technology and Materials Unit
Kazunobu Tanaka, Principal Fellow

Systems Science Unit
Hidenori Kimura, Principal Fellow

Director-General

Hiroyuki Yoshikawa

Environment and Energy Unit
Nobuhide Kasagi, Principal Felow

Makoto Asashima, Principal Fellow

Policy Unit
Tateo Aiimoto, Deputy Director-General

Advisory Board
Chair Principal Fellow
Ryoji Noyori

Oversea Trends Unit
Yukihide Hayashi, Principal Fellow

Innovation Unit
Seichi Yoshikawa, Principal Fellow

[ )
| )
| |
[ Life Sci. and Clinical Res. Unit ]
[ |
[ )
[ )
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<=2  CRDS Strategic Proposal

R&D investment, Priority setting,
Reform of R&D system etc.

SRR

———

Strategic Proposals I

)
0

Social Wish \| Science zones
: : -
Birds-eye view Birds-eye view
mapping mapping
X L
R&D themes

‘ International Comparative Study ‘

“===)ldentifying Technology Goals to Meet
Social Wishes

R&D

How to materialize ideal society, | ™

given FACST and TRENDS

How S&T work for VISION ¥
*What else required

Direction of changes in
the next ten years

(Ex. g
social-security burden, tight energy supply) R
KN
.
FACTS %%,

2, e/’,’ '/
- — - - Oss,s, %y
Societal conditions that will certainly | ""6/ Yo
hold in the next ten years or so . ® oy Y

*Apparent and latent facts

(Ex. Population distribution,
social infrastructure) -—

CRDS

—Toward the Encounter of Social Wishes
and Research Themes

Component Visions

Stepl > Step2> Step3> Stepd

Step1: Selection of component visions

Step2: Writing societal scenarios characterizing ideal future society
Step3: Extraction of requirements and prerequisites for scenarios
Step4: Linking R&D themes to formulate subsets for ideal society
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?f-:’jStep 1: Selection of Component Visions

* Reports and white papers from
international and domestic institutions

(incl. CRDS, RISTEX) -Statistical data etc.

J

Table of issues to be resolved Evidence data

ormulation of

framework for
fo= analysis

e FACTS DESIGN

= TRENDS

WS1: Identification of primary issues

-

Component visions

FACTS  TRENDS  DESIGN

FACTS TRENDS  DESIGN

Theme 1

— Keyword for

societal issues
Keywordsf
= TR
Output from Workshop
CRDS
e Selected Themes

* Country in borderless world
Theme 1: Society promoting international cooperation and
collaboration
» Components in the framework of states
(particularly relevant to Japan, but also in many developed countries)

Theme 2: Society overcoming energy, environment and
economy (3E) issues

Theme 3: Society prepared for reservation, restoration and
construction of social infrastructure
Theme 4: Society of mental and physical health expectancy
(resilient to population aging with a low birth rate)
* Forindividuals

Theme 5: Society in which each individual can cultivate own
capacities for self-fulfillment

_g—
CRDS

~.—Toward the Encounter of Social Wishes
and Research Themes

Societal Scenarios

Component Visions .
o i

Stepl Step2 Step3 Step4d

Step1: Selection of component visions

Step2: Writing societal scenarios characterizing ideal future society
Step3: Extraction of requirements and prerequisites for scenarios
Step4: Linking R&D themes to formulate subsets for ideal society
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_g—
CRDS
IST—

FACTS TRENDS DESIGN

“F

Scenario

Step 2: Writing Societal Scenarios
Characterizing Ideal Future Society

inal keyword map -,

Dimensional axes and
keyword map

Facts-Trends-Vision sheet

(Dimensional
axes defined)

- o .,
Draftkeyword map

(= |
—
=
S
—
Keyword _—
modification P

Outp:i' ofWS #2

CRDS
JST —

organizations

issues
— Large or small economy

of social infrastructure

— Uniformity / diversity

Formulation of Scenarios with
Dimensional Axes

Theme 1: Society promoting international cooperation and collaboration
— Strong/ weak national strategy
— External/ internal-minded (international / domestic-oriented) people and

Theme 2: Society overcoming energy, environment and economy (3E)

— National (state) or civil initiatives
Theme 3: Society prepared for reservation, restoration and construction

— Strengthening stocks/ enforcing operation

Theme 4: Society of mental and physical health expectancy (resilient to
population aging with a low birth rate)
— Adaptive / preventive medicine

Theme 5: Society in which each individual can cultivate capacities for

self-fulfillment

— Competitive / harmonized relationship of individuals and organizations
— Fixed/ flexible relationship of individuals and organizations

CRDS

Theme 2: Society Overcoming Energy,
“= Environment and Economy (3E) Issues

2rd Q. Civil initiative & Large economy

In order to keep and improve status as an
economically leading country, the Japanese
govemment aims at higher economic growth
as well as the simultaneous 3E solution. The
govemment encourages private sectors with
policy such as deregulation and
decentralization, and keeps its intervention to
market minimum. .......

. 15t Q. Stateinitiative & Large economy

In order to keep and improve status as an
economically leading country, the Japanese
government aims at a higher economic growth
as well as the simultaneous 3E solution. The
policy prioritizes stable and abundant energy
supply for industry and induce various new
;| business activities. The government
ra encourages offshore businesses by domestic
4 companies. ........

m

< T
<

Rt ] andrencuati

changing: e.g. non-traditional fossil fuels | ™

37 Q. Civilinitiative & Small economy

With the population declining and the society
aging, Japan aiming at the simultaneous 3E
solution does not prioritize the strong
economic growth as in the past. The
govermnment encourages private sectors with
policy such as deregulation and
decentralization, and keeps its intervention to
market minimum. .........

(=i 47 Q. Stateinitiative & Small economy
sl

With the population declining and the society
aging, Japan aiming at the 3E achievement
does not prioritize the strong economic
growth as in the past. Demand for primary
energy supply is lower than before. The
government implements a policy mix for the
massive introduction of renewable energy in
Japan. .....

[ romowsess || companes ]

TTOTTY
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CRDS

~.—Toward the Encounter of Social Wishes
and Research Themes

Societal Scenarios

Component Visions .
%1 an
ﬂ”\(%#l £ -3
upsl amem S 8
3 —>
. — —»FD'.
asEe ¢
[ B
Stepl Step2 Step3 Step4d

Step1: Selection of component visions

Step2: Writing societal scenarios characterizing ideal future society
Step3: Extraction of requirements and prerequisites for scenarios
Step4: Linking R&D themes to formulate subsets for ideal society

©Z2  CRDS Strategic Proposal

R&D investment, Priority setting,
Reform of R&D system etc.

S

-

Strategic Proposals ]

. conomic growth
Societal needs

/.
e Demand-supply Supply-side
Adjustment technologies

Technologies
Transport Industry Power grid JRenewable energy Coal Oil, Unconventional oil

Technology Areas

Commerclal Nuclear power  Natural gas, Methane hydrate

Energy storage

1GCC, A-USG, ICFC Upgrading, Anti-pollut

Target
Technology

co-firing, Coal gasif

LWR Triple comt

Co-generation

T = b e
| \ rwy | .
o et P s il Bioethanol tech. e
i | v e
Applied \ on ccs
- voltage /high load capacity] (Nuclear ener
Research . e
P Ihigh power ] (WuctearSgretytech.) materials
et transter conro, | uperortling et | Ve nefmariciuring .
Fiuid control 3 g e e, Functional materiots e

” "

- . cels (organic. quantum dot)
Basic Research super ubrication || Nextnextgeneration o Advanced meas. tech

e
Rechargeable battery

Design/control of 30 of materials

Social Wish /Science zones
wer_. .
Birds-eye view Birds-eye view
mapping mapping
Social i /
ocial issues d R&D themes
- "
‘ International Comparative Study ‘
Cos Focal R&D Areas: Energy and
Environment
Energy Security £nvironmental
protection

CRDS-FY2013-XR-02
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-c,—,cgpcal R&D Areas: Nanotechnology & Materials

SsTmm—

Sustamable and Envnronmentally frlendly Society

B = !echnologlcalare} -

Mi

« International Collaboration
« Standardization

« Risk Assessment /

* User Facilities network
and R&D centers
*Funding systems

Manageme e zmmimimmmummiimimmi, * Human
Regulation Electronics / Information _ Resources
and Telecommunications “> Life Science / Education

" Fusion of scientific disciplines

reen Nanotechnology
Eneruv Generation

+ Solar Cell with High Efficiency and Low Cost
hermo eleclnc evice, Fuel Cell

~ Nanoelectronics
Energy Saving

« Ultra Low Power Devices

« Carbon-based Nanoelectronics

+ Non-volatile Memory + CPU
Multi-functional System

+ Fusion of nano-CMOS and Spin + Photonics

Innovative nano-medical technology
é"""da' Ph)olcsynthesls (Hydrogen - Fuel < « Drug delivery - Intracellular injection
rod;

¢ Implant devices for the diagnosis
and treatment
+ Materials for Regenerative medicine

Energy Transmission & Sto g
HN‘er battery Cell Malenal, uperconductor

Application of biological systems to sustainable

. Eneray

Bio - MEMS el huating Structural Waterial system

- Smart-interface (Smart-sensor +Robot, Light wmgm Material lor Transpunznon Enwronmental cleanun by imitating
High-resolution Display, Wearable PDA) + Complex Total Ener Systel photosynthesi

Ultra-high-speed Computation Environment protectio

N + Membrane Se avanon (Water, Gas)
Quantum Computer « Environment Monitoring System

* Nano-photonics with High Sensitivity & Selectivity

ﬁ;ﬁ:ﬂp&oecs%sus’ czenlacement for Rare

Envucnmenlal Mcmlonnq by biomaterial
Application of biological systems to other fields
« Devices using self-organization
| - Biomimetic ultra low power IT

BRER " _ T
= B
S New Substances / Materials
- New Magnetic Material rrosion Resistive & “Wide~ “New Structured - “Molecular & Orgar
o Magnell MA1E"™!_ bigh-refactory Metal e e Samlootetor,  <Compoale Hrbrd Materal Space & Gap Material __Material
Common & Basic Te gy in /Control in & Materials / Na
Nano-scale Measurement & Analys
e aion/ Mararoeal ontrl of structre Theory & Desian “Three dmensional Imaging, Visualzaton, Dynartic

Exnlnrallnn and design of new material, Element Strategy Measurement
esign for nano-system, Theory for surface & Interface - Measurement for surface, bulk and Interface
Calculalmn for Dynamics, Simulation * In-situ Measurement

« Integration of Bottom-up & Top-down processes
+ Nano & Micro Printing, 3D nano-fabrication

©~-Step 4: Linking R&D themes to formulate

subsets for ideal society: Encounter
For Themes #2, 3 and 4

Requirement N IrRelevance tosocial wish
analysis table Strategic _J Tecnological relevance
PrOpOSa'S 1: R&D promotionschemes
I icimpacts
In-depth survey of R&D
strategy for FY2014
of R&D
|~~~ themes =
Finally Selected
Issued-driven R&D

Summary list of requiremen

Proposals
prerequisite-R&D themes/fields

Group —
working at Revision of subsets
WS #4 after WS #4

14 subsets

C RDS

R&D Subsets Before Final Selection

Optimization of reservation, restoration and
7 construction of social infrastructure in regions
and urban units

Theme 1: Society promoting international
cooperation and collaboration

Theme 2: Society overcoming environment
and energy (3E) issues 8

Theme 4: Society of mental and physical
health expectancy

Low-cost monitoring of social infrastructure

Global strategy for long-term stable energy
sufficiency

=

Reinforcement of best energy-mix with
2 | renovation of proven energies and expansion of
next-generation energy markets

Establishment of social predictive methoddogy
for energy, the environment and economy

Promotion of environmentally-benign regional
energy system

5 Reconstruction of urban community of high
energy efficiency

Theme 3: Society prepared for reservation,
restoration and construction of
social infrastructure

Theme 5: Society in which each individual
can cultivate capacities for self-
fulfillment

Design and construction of disaster-resilient
social infrastructure

o
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m Why we need to link scientific research to
social wishes

m A trial for “Encounter” at CRDS

m What we have learned and future perspective

CRDS

e What We Have Learned

B Anew design method based on systematic and logical thinking
is proposed for “encounter” between social wish and R&D
themes as:

1. Extracting anticipated future societal changes and issues from
facts and frends, and specifying the social wish as concrete
issues and associated functional requirements and
prerequisites by verbally drawing a vision.

2. Identifying focal scientific elements and R&D movement in a
specific field by making the state-of-the-art review of science
and technology from a bird’s-eye view

3. Guiding the two preceding processes to an encounter, where
social issue-oriented R&D themes are formulated (design)
with enforced integration and collaboration of multiple
scientific disciplines

g—
CRDS

"~ What We Have Learned (Cont.)

B The present methodology is well justified by the trial of
CRDS involving experts of various disciplines.

W |t offers a realistic process of making a strategic R&D
proposals possibly better in terms of social foresight as well
as methodological legitimacy in identifying R&D themes.

B The well-documented process with distinction between
objectivity and subjectivity would be more convincing to the
policy makers and the public.
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Future Perspective

B Every process has been made as objective as possible,
although subjective views might have also been included
partially. Such views should not necessarily be excluded
unless they are too much biased; essentially important is the
separation of objectivity and subjectivity that is clear to every
stakeholder.

B Further study is needed to clarify how much the requirements
and prerequisites should be detailed since it certainly affects
the success of encounter.

B All subsets presently formulated will be screened and
elaborated for final strategic proposals through scientific
(objective) assessment and poalitical (subjective) evaluation.

g—

CRDS
"~ Objectivity and Subjectivity in Decision
Making
Evaluator
Policy maker
-Citizen etc.
Objective assessment of Subjective judgment
policy options
A B C D.. » Clear distinction between evidence-
I + I I based assessment and political
— o judgment
I l T l * Public trust in consensus building
under democracy
CRDS
ISTR—

Thank you very much for your attention!
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