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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 annually
in 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)

+ Meeting Global Challenges: Discovery and Innovation(2014)

Center for Research and Development Strategy (CRDS), Japan Science and Technology Agency
(JST) submitted the session proposal for the 2014 AAAS Annual Meeting considering that its theme
is closely related to the “issue-driven” type of research and development (R&D) strategy making
process that the Center has worked on. The following is the proposal from the CRDS which was
accepted after review by the Program Committee of the AAAS.

Title: Science Policy-Making that Meets Social Challenges and Motivates Scientists

Synopsis: Facing current global economic conditions, the science, technology and innovation
(STI) policy of many countries increasingly focuses on the contribution of research and
development (R&D) outcomes to address various societal issues. A central consideration is
how to link scientific research to innovation and economic growth, and some issue-driven
R&D strategies are already examined in STI policy-making. This new emphasis
highlights some major problems that do not arise with traditional discipline-driven R&D,
e.g., immaturity in the methodology used to identify societal issues, to make national STI
policies and to develop R&D strategy through a rational and objective process. Moreover,
there is a concern about the autonomy of scientific research. If R&D themes are identified
and transferred to researchers as a top-down policy by decision makers, the motivation for
research might be diminished. The importance of scientists’ normative conduct also needs
to be considered, especially for those who work on complex and uncertain issues that
might involve political decision-making. In the session, we will first overview the status of
issue-driven R&D strategy and share experience of speakers and participants in policy
formation. Then we will discuss aspects such as possible measures to foster scientists’
sense of commitment in meeting social challenges, how to provide promising career paths
for able young scientists, and ways to integrate bottom-up research themes raised by

researchers themselves.

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —



3| 2014 £ AAAS R K& CRDS HES VRO LIREE

B 7045 .. Program

fvobhaXFrvay - kyiaroFat BN
HAR #H
(BURMIZE R FBR K FH R « BHEii A ) R_R—=ya VBR 70 /90T 4 L7 2 —)

s (5
MR AHURRE R A 7o BRI TE OB « IR DY LA
REAR e
(BHE R BB AR I FE B SR MRS 2 > & — L 7 = v — UK 4 2 %)
[BEENC R VT 2 AR R TUBE SR PR S e & [ > <7 B ] &0 < Dk
TATVA Y K a=7
(o7 Uy VRFESR TREESF AR R R)
RERRIUBIEFERR FE~ D AT )
Yo AL~
(77 F v W5ERTETR)

I

T
2=

TAAD gy
ETL—HF AR &EH
TAAB P b Tr—r s FLFT
CKER IR S FERES E « [Science and Diplomacy] ffE &)

Introduction - Aims, Background and the Structure of the Session :

Tateo Arimoto
Director, Professor, Science, Technology and Innovation Policy Program, National

Graduate School for Policy Studies (GRIPS)

Presentations :
Designing scientific research for societal challenges: recent progress
Nobuhide Kasagi
Principal Fellow, Center for Research and Development Strategy, Japan
Science and Technology Agency / Professor Emeritus, The University of
Tokyo
Issue-driven R&D strategy in the United Kingdom and the debate on “Impact”
David Cope

Professor, University of Cambridge / Former Director of the Parliamentary,
Office of Science and Technology, the UK’s Parliament

Transition towards issue driven R&D
Jan Staman, Director, Rathenau Instituut

Discussion
Moderator : Tateo Arimoto
Discussant : Vaughan C. Turekian
Chief International Officer, Editor-in-Chief, Science and Diplomacy, The
American A s ssociation for the Advancement of Science

CRDS-FY2014-XR-04 WITBUR ARRRTREME TEFAREEE 2 —



2014 £ AMAS R KL CRDS EHES VRO D LHREE | 4

B (> brAOA%Y S 3> “Introduction

AA @B (BORWIERFFERT)
Tateo Arimoto (Graduate Research Institute for Policy Studies (GRIPS))
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Tateo Arimoto is Program Director of Science, Technology and Innovation Policy in the GRIPS.
He successively held important posts related to Japan’s science and technology policy, such as
Director General of Science and Technology Policy Bureau, Ministry of Education and Science,

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

Scientific R&D Policy Making
for Meeting Social Challenges and
Motivating Scientists
- Introduction -

Feb 15 2014, AAAS 2014
In Chicago
Tateo ARIMOTO
National Graduate Institute for Policy Studies (GRIPS) &
Center for R&D Strategy (CRDS),
Japan Science & Technology Agency (JST)
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“The age of transformation’

Reshaping S&T policy

NSC 1999 : Budapest Declaration- Science for the 21st century— \
”Science for Knowledge” and

“Science in Society and Science for Society”
OECD 2010 : “The OECD Innovation Strategy”
WSF 2011 :”The Changing Landscape of Science

- Challenges & Opportunities ”
WSF 2013 : "Science for Global Sustainable Development ”
AAAS 2012 : “Flattening the World -

Building a Global Knowledge Society”
AAAS 2013 : “The Beauty and Benefits of Science”
AAAS 2014 : “Meeting Global Challenges - Discovery and innovation”
Davos 2012 : "The Great Transformation - Shaping New Models"
Davos 2013 : “Resilient Dynamism”

Davos 2014 : “The Reshaping of the world - Consequences for Society,
Politics and Business”

Rethinking S&T system

/Global Research Council : 2012- \
Science, Nov 2011: "Rethinking the Science System”
Nature, Oct 2012 : “The Changing Map of Science
— Science on the move, Global Research”
IAC 2012 : “Responsible Conduct in the Global Research Enterprise”
ICSU : “Future Earth” 2013-
EU, Vilnius Declaration 2013 : The Value and Benefits of Integrating
Social Science and Humanities into Horizons 2020”
QNorld Social Science Report 2013 : “Changing Global Environmentsy

Rebuilding trust and scientific integrity

OECD 2013-14 : “The Quality of Science for Policy Reports “
Global meeting of Chief Science Advisers 2014 in Auckland,NZ
United Nations Science Adv Board , 2013-

CRDS-FY2014-XR-04
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This symposium is titled “Scientific Policy-Making that Meets Social Challenge and Motivates
Scientists.” We have three distinguished speakers and one discussant here: Vaughan C. Turekian,
David Cope, Jan Staman and Nobuhide Kasagi.

I'll introduce some background of this symposium. You may understand that these years every
country—the science community—is facing challenges and difficulties because the horizon of
traditional science and technology policy is expanding. The horizon is expanding not only to science
and technology but to innovations, including economic values, market values, social values, public
values, and of course, scientific and cultural values. So how to meet the science policies and science

activities with these diverse values is a challenge.

T, BRLbaA A HE LTS AAAS OO L 510, BHERINIC O W THET L2 L a7 —
v LEEBREHESC 7 A — T L5 W0KO0R LTS, SRIOSHEOEKRZ A FLiE” Meeting Global
Challenges: Discovery and Innovation” LI TW5, 2HATZ7 4 Vv 7 -S- v v —7 AAAS = E
DEEEFENTNZOEN, BREA ) R—=a VERBODT 2008 THEELL, L0 ) Z L0340
WLIBNHN TV, DILOIVUIRIFHEINBOR ZZE LEK T 27210 T AEOFEFEEBFOIE
UPEE T D720, FHIR T 7 T 4 U T b B O IR R EANIIE Y AT AR E TS LERENT S
VLN D D,

Here I picked up some global forums and meetings for rethinking science and technology such
as the one we attend here. This time the main title of the meeting is “Meeting Global Challenges:
Discovery and Innovation.” You may know that two days ago during the presidential remarks,
Phillip S. Sharp mentioned frequently; it is very difficult to link discovery and innovation. Not only
do we need to transform and reshape the science and technology policy, but also we need rethinking,
redesigning the science and technology research system including evaluation systems and funding

systems on par with the achievement of public trust and scientific integrity.

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —
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The 4th Basic Plan for Science and Technology,

Government of Japan, August 2011 after 3.11.

I. Basic Concept
2. 15-3rd Basic Plans’ achievements and probtems

gmprecedented Crises of Japan and Change of the World

policy to ST & innovation policy; Issue-driven _beyerr=shissigline-based
innovation ~q

1. Realization of Sustainable Growth ﬁ/x Issue-driven
into the Future and Socia. "evelopment l : R&D strategy
1. BagsieTinciple ‘&
L~ Rgalization of Recovery and Recol *Recovery & oﬁattain key challenges
Disasters reconstruction
*Green innovation

N ) o ) *Life innovation
Promotion of life innovation *
System reform

5. Systémueforms to promote STI e
V. Science and society

sment of policies together with society -

nges facing Japan g

m reforms to attain key challenges (same as I1.5)
[ —

3. Promotion of green innovation
pgic development of globally integrated activities

t Asian Science and Innovation Area (e-ASIA)”

“Bridging science & society”

*Public participation

*Addressing ethical, legal and ‘l
d

1. Basic principle \

2. Deepening relations between society and
science/technology innovation /

social issues(ELSI) &

technology assessment (TA)
*Science & risk communication
“Promoting Science of STI Policy”

. Promoting effective STI policy

Multi-layered
Governance System

Issue-
driven
R&D

Policy Making & of S&T and Innovation

Science Advice

Ministries, Programs,
Funding Agencies

Science
communities

]

Resonance

Implementing Organizations
universities, industries, national labs etc.

[ scientists, engineers ]
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For example, I show you Japan’s recent basic science and technology plan decided by the
Japanese government cabinet around two years ago. Their policy is transformed from the previous
science and technology policy into science, technology and innovation policy. They call it issue
driven policy. At this time, the document stresses many items are bridging science and society —

public participation, technology assessment and communication.

FAFEHRARIZ L ST, DDLUV AT L& FHRe T L VI EICmEA-> TS, BELTRT
DEN, BFEEME A 7 X—va iR L, BREARRAII R 2 EBLT oY a VAR TS
259, BEMIANT Ny T E T RN, FEERO DI KRERLE ST, MAORFEST Y=
TEDOHNBUETHDL, ZNHDT A ¥ —ITlE, BHRIREMSBEOPIZEIE>TND, D
RI2& ZATIEH, BRTIHELBR LAV ERF A I 2 =7 ¢ ORICHIBRLILEDEER ST &
ITHD,

As I mentioned we are facing challenges to redesign our systems. Probably every country has a
vision for expanding science and technology to innovation, and what is called issue-driven R&D.
This is top-down, but coordination among universities, national laboratories, and the individual
scientists and engineers is needed for its implementation. They are normally confined to the
traditional disciplines of course. My observation is that: in Japan, we do not have the resonance or

the sympathy between the policy level and the science community yet.

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —
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Program : 90mins
1. Introduction by Tateo Arimoto

2. Presentations from 3 speakers, 10-15 mins/each:

(1) “Designing scientific research for societal challenges: recent
progress “ by Nobuhide Kasagi, Principal Fellow of CRDS,
Professor Emeritus of The University of Tokyo.

(2) “Issue-driven R&D strategy in the United Kingdom and the
debate on “Impact” by David Cope, Professor, University of
Cambridge and Former Director of the POST, UK’s Parliament.

(3) "Academic transition towards issue driven R&D”, by
Jan Staman, Director, Rathenau Institut.

3. Discussion; 40 mins
Discussant : Vaughan Turekian, Chief International Officer,
Editor-in-Chief, Science and Diplomacy, AAAS.

Discussion Points

Science policy-making for societal challenges is
increasing its importance nationally and globally.

We need redesign S&T system comprehensively;
R&D strategy, funding framework, evaluation
process, communication, etc.

1. How to design, legitimate, implement, evaluate
and push forward issue-driven R&D ?

2. How to cultivate and stimulate motivation of
researchers under such policy and strategy?

AAAS 2014 Annual Meeting, Chicago

“Meeting global challenges- discovery and innovation “

CRDS-FY2014-XR-04 WITBUR ARRRTREME TEFAREEE 2 —
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In this symposium after my introduction, the three distinguished speakers will make
presentations each for around fifteen minutes. After those presentations I invite some comment

from Mr. Turekian. And after that I open the discussion to the floor.

b —ERAERLTEI ), fBREMIEOT- DI FERBELN D Z LA TEB Y, &H
DBERE LTCHERBEBERE L THHEEMEZE L TWD, BIE, 77 7 ¢ o7, BaE, /i, 7'm& X
3:1:/7“—“/3‘/@2@ BFE o AT D HiRat T 2 0ENH D, BRI OBFZERRFE 2 V)l

TikalL, EX L, FEL, FHMiiL, #ET 20 TLTEOR I RBEREHIEDO H & WhiT L
Tﬂn%@{‘%f\~“/a CERRD, ARET 50 ZHITOW T L TV &E 72V,

I repeat the discussion points again: science policy making for societal challenges is increasing,
it is important nationally and globally. We need to redesign the science and technology system
comprehensively, including strategy, funding, trademark, evaluation, process, and communication.
The questions are how we should design, legitimate, implement, evaluate and push forward
issue-labeled R&D, and how we should cultivate and stimulate motivations of researches under

such policy and strategies. Thank you.
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B %% Presentations
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Presentation 1 : Designing scientific research for societal challenges: recent progress

SR e (R EAN R B AT JE PR e Bkig & o 2 —)
Nobuhide Kasagi (Center for Research and Development Strategy, Japan Science and

Technology Agency)

BRI B AT TR B R RIS 2 o & — B 7 = 0 —, B RSRA R, R KRR E T

(LEAft) %, BT RSN, BhEdR., 240 74— FREREMIEE 2R T, 1990 £ XV
BORKTFEIZ, BUE, KEEL LY 7 AT I—EHE7=rn—, ENAV =T VBT 7 I—
=H, 2009 4= X 0 Bk,

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.

CRDS Center for Research and Development Strategy . 2014 AAAS Symposmm
Japan Science and Technology Agency Chicago, February 15, 2014
ISTE—

Symposium on Science Policy-Making that Meets Social
Challenges and Motivates Scientists

“Designing Scientific Research for Societal
Challenges: Recent Progress”

Nobuhide Kasagi

Principal Fellow, CRDS, JST
Professor Emeritus, The University of Tokyo

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —
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CCros>
m Needs to design R&D strategy for
societal challenges
Cros

Seeds-push vs Issue-driven Research

Scientific research in
most cases driven by
scientist’s curiosity

Seeds-push research
Scientific

Motivation

Challeng

Issue-driven research

m How effectively linking scientific achievement to societal
challenges, while keeping natural motivation of scientists?

m  Social Contract for Science proposed by J. Lubchenco (Science, 1998)
m  Declaration on Science and the Use of Scientific Knowledge by the World Conference on Science (Budapest, 1999)

CRDS-FY2014-XR-04

WITBUR ARRRTREME TEFAREEE 2 —
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What I'm going to talk about this afternoon is the recent efforts at the Center for Research and
Development Strategies at Japan Science and Technology Agency. Let me first very quickly touch

on the background of the work, which is actually what Professor Arimoto already mentioned.

I THFEMDO LB, BHEFRICIZ2 2OX A TRD D, DEDIEIV—XT vy afl 5080
A v a— RV TURITHD, B LTEnE LW, BHEFRE WS boIE s A EDSgAFR
FH DL, HDOHVITH O OBEENMI-SND Z L 2BRRIc Lo THBISnTnd, o
2=7 4 EHROBENEGHTH L Z EITHLNTH D, 22 TOERELRFBIZ, W L TRZE
DARRETFN— g Ul LoD, BRI OME A SIS T Tn <, Th D,

As you know well, there are two types of scientific research. One is seed push, and the other is
issue driven. Perhaps this is a little bit too simplified, but scientific research in most cases is driven
by scientist curiosity, or by society, who usually want to have their wishes fulfilled or their dreams
come true. Clearly, the relationship between the science community and the public is asymmetric.
We have a very important question: how to effectively link the scientific achievement to societal

challenges while keeping the natural motivation of scientists.

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —
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m Issue-driven approach at CRDS
S Issue-driven R&D Planning

.......... Ideal society to
DESIGN - come

How to realize ideal society, given
FACST and TRENDS

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

~ TREND
Direction of changes in
the next ten years

(Ex. Globalization, informatization, increasing
social-security burden, tight energy supply)

" — - — O, "e B
Societal conditions that will certainly . 4‘/3/ % %
hold in the next ten years or so / 5

* Apparent and latent facts

(Ex. Population distribution,
social infrastructure) S

Field-identified
R&D Themes

CRDS-FY2014-XR-04 WITBUR ARRRTREME TEFAREEE 2 —
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For the last three or four years we have been working very intensively to develop a rational,
evidence-based methodology for designing a proposal to the government. We first worked on the
issue-driven approach in which we tried to make an encounter between the social wish and the
scientific research themes. I presented this result last year in Boston. I am not going into the details,

but I will briefly introduce it to you again.

FTUX FACTS OFFEN D AX — T %, FACTS & 138FR 10 4 CHEEIZHIA TN DS IGRED 2
ETHD, BIZIZAOEERDH S, BADOADIFTZ 9 10 ETHLFoED L, Sk b+ 5,
A v 7 76 Bl S RN S 30~40 £ 1% TEF L3 T, IZ TREND Th %5, TREND
i e —rUrfb, ICT O KLk, HAEREAHEOR K, =X AX—FEROE AR E, — ATl
SNLEDTH D Z L TH D, T 9 LT, FrE SNz FACTS & TREND Z#4ME4 25 Z & T, ARk
DHEBERH LN TED, LPLZORKMEZEIHIWVIFLEE LSO TIE AW Litien, i
izt & VIOSION ORI OX v » 7 &2 RPN Tl 2 Z L NEEND, ZOFXF ¥ v 75y
\ZWFFERR T —~ OBLE 23R4 5, WAT L CTHEHEORSE - THEE~OA X Ea—%@ U Tk &
(CHEBE AR T —~ 245 E L TR &, il &7z FACTS, TREND, VISION & b7 —~ %
FEOMfHT L9 & LT,

We start from identifying the FACTS. These are the societal conditions that we certainly hold
for the next ten years. For example, the structure of the population; the population of Japan will be
slightly decreasing over the next ten years and it will be aging. The social infrastructure is also
aging after 30 or 40 years from the years of growth. TRENDS; it is the general direction of changes
in the next ten years, such as globalization, widespread ICT, increase in social security burden,
tight energy supply and so forth. We can extrapolate, starting from the FACTS identified and the
TREND to the future society, but such a future society extrapolated may not be the same as the
society we want. There is some gap between the extrapolation and the VISION

We hope that science and technology will fill the gap between them, so we try to introduce
scientific R&D themes here. In parallel, in an independent process, we have interacted with
hundreds of scientists and engineers to identify important R&D themes in each scientific field.
Then we tried to connect the FACTS, TREND, VISION with these R&D themes.

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —
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s Selected Themes

\

» Society in borderless world
Theme 1: Society promoting international cooperation and
collaboration
» Societal sustainability
(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)
» Society for individuals

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

=<+ heme 2: Society overcoming environment and energy (3E) issues

o Highly-efficient City Project

« Cities as major energy consumers
— Currently over 70% of energy-related CO, emissions (WEO, 2008)
« Cities can be more efficient
— High potential of demand-side control in residential, commercial and transport sectors
— Co-benefits such as economy, health, comfort and culture associated with energy efficiency

CO, emission (kton)

20,000

Non-industrial Industrial

= Transport

15,000
" Business

10,000 = Households

® Industry

Toyota ]

o]
X
©
»
o

Nagoya [
Kyoto
Fukuoka [
Sendai [
Shizuoka ]
Okayama |

Utsunomiya -
Hachinohe -

Hamamatsu
Kita-Kyushu

(Large cities)

» Urban functions to be strengthened in terms of:
— Energy intensity in production, carbon intensity in energy use, materials circulation
— Energy use in transportation, freight, information and network
— Social and cultural factors: income, employment, social security, cultural activities, sports, education
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The themes so selected are for example, “society promoting international cooperation” under
the concept of a society modeled forward. The three are themes under the concept of societal
sustainability, which are “society overcoming energy, environment and economy issues”,

(A

“restoration and construction of social infrastructure”, “the society with mental and physical health
expectancy”. “The society in which each individual can cultivate their own capacities for

self-fulfillment” under the concept of society for individuals were also chosen.
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I'm showing one example here of a highly efficient city project, which we are currently working
on as extension into a “society overcoming energy, environment and economy issues”. Cities can be
more efficient if we focus on the high potential of demand side control in the residential, commercial
and transport sectors. Also we should note that there are co-benefits such as economy, health,
comfort, culture and so forth. This diagram shows the breakdown of CO2 emission sectors in each
city in Japan. If we look at the breakdown of the COz2 sector, transport, business and household
sectors are main source of emission in the cities. As you can see here, in most of the industrial cities
the industry produces CO2 emission regularly. So we should have different schemes for approaching
these issues. We need to measure these carbon functions in terms of energy and carbon insities, and
materials circulation. We also have to know some of the energy is used in transportation, freight
information, networking, and so forth. We have to be aware that social and cultural factors, such as

income, employment, social security, and cultural activity, are also important.
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2= Pros and Cons in Issue-driven R&D
Planning

B [ssue-driven R&D strategy better in meeting societal wishes
and justifying public funding:
B |dentifying societal issues free from traditional disciplinary demarcation
and organizational interests

B S&T goals defined clearly in terms of resolving the existing societal
issues and/or implementing functions needed in the future society

W Cultivate cross-disciplinary science, promote inter-society
collaboration of scientists, and lead innovation

B Not necessarily involving emerging scientific areas nor
leading to a disruptive future vision

B Not enhancing resonance and motivation of scientists in top-
down issue-driven R&D framework

CRDS

IS T —

m Evolution-based approach
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There are pros and cons in this issue-driven R&D planning. This issue-driven R&D strategy
may be better in medium societal wishes and justifying public funding, because it identifies social
wishes free from traditional disciplinary demarcation and organizational interests. Science and
technology goals are clearly defined in terms of resolving the existing societal issues and or
maintaining functions needed in the future society. We can cultivate cross-disciplinary science from
an intersociety cooperation of scientists and lead innovation. On the other hand, it may not
necessarily involve emerging scientific areas nor lead to a disruptive future region. It may not

enhance resonance—motivation of scientist in this type of top-down issue-driven R&D.
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So we tried another approach, which is what we call the evolution-based approach. We are still
working on this so the result is still immature, but I'd like to show you here again the conceptual

structure of evolution-based R&D planning.
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~=  Evolution-based R&D Planning

4 Ideal society to

resultant light and shadows are to
be controlled

.................

Cutting-edge technologies that
will come into play within 10 to
20 years

K ey R & D d & “““
FACTS T h e m es ““““““

Emerging science and i
technology fields that are / Mg
currently moving fast

CRDS

S Evolution-based Planning Process
® Preparation of a long list of FACTS-TRENDS-VISION

FACTS-TRENDS

e ~.

@Interviews to front-line B = o=
- = B Emm gy &
researchers / 5\
O — = &
@Survey of scientific — "@@?mﬂm — \
papers and technology mmp ey g :
foresight reports _— - i

@ Workshop at CRDS ) =" | /
P e > o

® Themes selected on the basis of VISION '

A :Revolution of medical and clinical services
B : Renewed relationship of human and machine
C :Human competence and communication
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We again start from the FACTS and TREND. In this case we focused on emerging science and
technology fields that are currently moving forwards. Then we estimate what kind of cutting edge
technology will appear in the next ten to twenty years, and then we forecast the future society
brought about by these cutting edge technologies. Such a society may not be the same as the vision,
or ideas of society to come, that we expect. We can identify, again, the key R&D themes by looking
at the facts and trend, also look at the gap between the extrapolation and the idealistic society to

come.
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We tried to make an encounter between the VISION, FACTS and TREND. We have again
taken several steps toward the goal in this process including the interviews, reviews of scientific
papers, technology forecast reports and so forth. We have held several workshops at the CRDS,
inviting scientists and policymakers as well. The themes selected so far are evolution of medical or
clinical service, the new relationship of humans and machines, and human completeness and

communication.
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=~-<» Revolution of Medical and Clinical
o Services

FACTS-TRENDS

* Cell biology Benefits

* DNA sequencing

* Bio-markers

* Biocompatibility sensors

* Physiological model construction
* Remote robotics

* ICT for medicine

Key R&D Themes

* Therapy by physical stresses
* Anti-aging medicine

* Integrated physiology model

Needs for additional R&D and

Institutions

* Affordable health-care system based
on consideration of medical costs

* Construction of diagnosis/treatment
system based on integrated biological
body model

Pre-emptive medicine, anti-aging therapy
Personalized medical care/therapy
In-home and remote monitoring and
consultation

Quality health management with total
body monitoring

Precise recognition and control of
disorders and diseases

Concerns

Potentially high costs of medical service (not
affordable for every one)

Invasion of privacy by personal data leakage
Health condition managed excessively or
controlled externally beyond one’s will.
Abuse of physical stress to human, e.g., for
developing weapons

New disease of which risk factors find no
effective treatment

.

g
CRDS

~=Evolution-based R&D Planning as a New
Tool Driving Scientists ?

B Good for driving rapidly-moving scientific areas and drawing
a completely new vision beyond disruptive innovation

B More likely to induce scientists’ strong motivation toward
challenging research themes and resonance to social

wishes

B Seemingly similar to seeds-push R&D planning in targeting
cutting-edge technology development, but identifying
societal issues as well through careful consideration on “light
and shadows” in an envisioned future society
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I'm showing here one example: revolution of medical / clinical services. As you know well, the
basic science as well as applied science is going very fast in the field of cell biology, DNA sequencing,
biomarkers and so forth. By using these cutting edge technologies, the future society will offer
benefits like preventative medicine, anti-aging therapy, personalized medical care, in-home
monitoring and consultation software. These benefits are good but at the same time we have
concerns, or even risks, which are, for example, potentially high costs of medical services—which
would not be affordable for everybody. Moreover, privacy may be or can be invaded by personal data
breakage, and health conditions can be monitored excessively or controlled externally beyond one’s
will. So we need additional R&D themes and some institutional framework. For example, an
affordable health care system based on a variety of medical cost, and construction of

diagnosis-treating system based on integrated biological foreign models.
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We are still working on this, but so far we noticed that this evolution-based R&D planning is a
new tool which is good for driving rapidly moving scientific areas and drawing a completely new
vision beyond static innovation. It is likely to induce a scientist’s strong motivation for challenging
researches and resonance to social wishes. It is seemingly similar to seed-push planning in a sense
that it is also tied to cutting edge technology development but it identifies social issues through

careful consideration on lights and shadows of future society.
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Summary and Future Perspective

m Two planning methodologies for R&D strategy to meet
societal challenges

m “Issue-driven” vs “Evolution-based” approaches

m Advantages and disadvantages found in two distinct
approaches, but they are supplementary each other in
identifying major societal challenges and enhancing
scientists’ motivation

m Further work necessary before implementing these methods
for effective and efficient STI policy making

g 2014 AAAS Symposium
i Chicago, February 17, 2013
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So I should summarize my talk now. I have reported two planning methodologies for R&D
strategy to meet societal challenges: Issue-driven and evolution-based approaches. As you see here
there are advantages as well as disadvantages which we found in two distinct approaches but they
perhaps complement each other in identifying major societal challenges and enhancing scientists
motivation. Of course, future work is necessary before implementing these measures for effective

and efficient science and technology innovation policy making.
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Finally, I would like to thank my fellow colleagues at the Center for Research and Development
Strategy, particularly Dr. Maeda for her work for the preparation of this symposium intensively
and the other fellow members and also Director General Dr. Hiroyuki Yoshikawa. Thank you very

much for your attention.
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Presentation 2 : Issue-driven R&D strategy in the United Kingdom and the debate on “Impact

TAT 4y Rea—7 EEro7Y v VKRE HiF
Professor David Cope (University of Cambridge)
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Professor David Cope served as Director of the Parliamentary Office of Science and Technology
from 1998 to 2012. Before that, he was Professor of Energy and Resource Economics at
Doshisha University in Kyoto, moving there from Cambridge where he was Director of the UK

Centre for Economic and Environmental Development.

Global Perspectives and Issues

Scientific R&D Policy Making
for Meeting Social Challenges
and Motivating Scientists

Issue-driven R&D strategy

in the United Kingdom and
the debate on “Impact”

Professor David Cope, Clare Hall, University of Cambridge
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Science as a pursuit in its
own right, valued for its
inspirational or educational

_‘consequences

Science (technology) as
a pursuit with
instrumental aims —
wealth, power, etc.
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Behind what I have to say is the profound influence on Japan of its experience on the 11th of
March 2011. It is very difficult to encapsulate that in a few words. It is not surprising that as a
consequence of that trauma there has been a fundamental recast of thinking in Japan about the
roles of science and technology and of government funding in the light of how the country might
recover and move forward. There were already a number of issues that Japan faced, but then on top
of these came the terrible impact of the earthquake and tsunami and I do not think you can

overestimate the profoundness of that experience.
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The United Kingdom has seen the best part of a century of debate on the issue of the balance
between scientific curiosity and the role of government in supporting and in particular, steering
scientific research. On the one hand there is ‘pure’ research — motivated solely by the scientist’s
curiousity — and on the other science (and more particularly technology) with defined,
instrumental, aims. The interplay of these two perspectives, 1 suggest to you, is a
“problematique.” It is something, which is constantly changing in relation to the flow of politics
more generally, and of the development of science and technology research. So it is something which
will always be an issue of discussion — there is no magic formula that is ‘right’ for all time — and

what is considered the best strategy at any one time may change with the passage of time.
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John Harrison 1773

H4 Chronometer

£25,000
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In a way,perhaps similar to current Japan, as it struggles to recover from the trauma of the
earthquake and tsunami, many countries once were seeking to recover from the disastrous human
impact of the First World War. It was around this time that the dilemma of how the UK should
balance scientific research that allows scientists free reign to pursue research against the
expectations of society was first discussed in detail. There is a historical debate about whether a
special report by the Ministry of Reconstruction in 1918 first came up with a ‘dual funding’ strategy
— some funds going directly to universities for them to decide on their use, and other funds being
directly targeted by ministries to specific research, but this strategy certainly emerged in the UK

just under a century ago.
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Before that time, ther had been some involvement of the state in targeting scientific research
but it had mainly been through the rather primitive mechanism of awarding prizes. For example, as
early as 1714, the British Parliament announced that it wanted a means of accurately keeping time,
for navigation at sea, and it was left to somebody to come up with the answer. Parliament said it
would give 25,000 pounds to whoever invented a reliable clock. Although this was in 1714, it wasn’t
until 1773 that Harrison claimed the prize and perhaps as a terrible warning to scientists, then
found that the British Parliament was very reluctant to give him the 25,000 pounds even though he
had definitely come up with the goods! Prize awarding is a rather primitive mechanism and it was
only in the beginning of the twentieth century that the UK seriously turned its attention to the

interface of the funding of government and the pursuit of science.
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Over the Past Century

research should be directed by State to
achieve state—determined ends — "blue—sky
research a luxury for the future

The State is a on research —
which should be supported solely by charitable
foundations and/or individual munificence.

not against applied research — against
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Over the Past Century

No for applied research?

(no funding for applied research?)
USA in 1920s-1930s — because of:

technology’ s supposed negative effect on
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In the time since then, , opinions on this matter have swung to and fro. I've taken two of the
most extreme positions here to indicate this to you — there have been some who've said that all
research should be directed by the state, and that blue sky research, - basic research - was
essentially a luxury that had to be ‘parked’ until the ideal society came about. This viewpoint was
that all research should be directed by the state even if , on occasion it wasn’t funded by the state,
and certainly meant that all state-funded research had to comply with state-determined ends.

At the other extreme there have been a few science philosophers in Britain who have said that,
for various reasons,the state is actually a malign influence on the pursuit of science and that ideally
this should be supported solely by non-state funders, namely charitable foundations or individual
benefactors. Note that this position is not actually arguing against applied research, but it’s arguing

against state involvement.
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Interestingly, in the United States, in the twenties and thirties, there was a debate, within
Congress about whether the Federal government should withdraw from all science and technology
funding because it was alleged that it inevitably had a negative impact on jobs, and that it was
more desirable to preserve employment than to advance technology. Such an extreme position did
not dominate, of course, but it certainly was part of the debate in the twenties and thirties, at least
in the USA
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The Political Paradigm in the Decade after 2000?

exist to enable the British economy and society to
deal with the challenges posed by the increasingly rapid process of
global change...

British Secretary of State for Education and
Skills, 2003
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Note-believe it or not there is actually a car driving school in London

called the Impact Driving School!
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Coming back to the present and to the UK, this slide probably captures the essence of the
current discussion of the role of the state. It quotes a previous British Secretary of State for
education who said that the raison d'étre of universities, and for teaching as well as research, was
to enable the British economy and society to deal with the challenges of global change. This
probably does reflect the dominant contemporary thinking.

I would now like to focus in, in the last couple of minutes, with a quick examination of a
particular dimension in the current debate — namely ‘Impact’ In the UK, the debate on the
impact of research is set in the context of a wider debate on research funding for universities, as

regards both individual departments and also in terms of research programs over the next years.
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¢ to produce robust indicators of research excellence to
benchmark quality against international standards

¢ to provide a basis for distributing funding primarily by reference
to research excellence, and to fund excellent research in all its
forms wherever it is found

¢ to avoid creating any undesirable behavioural incentives (??7?)
e to promote equality and diversity

¢ to provide a stable framework for continuing support of a world-
leading research base in the UK

AVAAAS|2014 UNIVERSITY OF
ANNUAL MEETING CAMBRIDGE

13-17 FEBRUARY » CHICAGO

Output — publications, patents, etc.

“Environment” - research income, student numbers, etc

had to be impact

AVAAASI2014 :E: UNIVERSITY OF
ANNUAL MEETING © CAMBRIDGE
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This slide sets out the overall goals declared by UK government for its universities and

research finding programme.

FEETEANTESINTWDIRFESND T 7 T 4 7 OHMliZBET 28 LA FF A | Research
Excellence Framework (28T, ZEBFIIT 7 > T 4 VTR E R DM ORERLKEL 2D 325D
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AR BSOS TREE, T LT /"7 b ThHD,

ZITEDLND T4 M AZOWTEERDIL, 2R KRFEONRIZRNTHA 7 FTHD
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The key consideration is that in pursuing these overall goals, the UK government has said that
there are three dimensions to the process of selecting research that will be funded. The first is
‘Output’, a very classic indicator involving numbers and pages of publications and so on. The
second 1s rather strangely called ‘Environment’, aand assesses universities on matters such as

numbers of students and research income raised.. And the third is — ‘Impact’.

One important thing about impact, in the UK government’s thinking, is that it has to be

external impact - outside of the university - not any impacts within the university.
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Impact!!

the expression ‘impact’ ... imperceptibly elides with
‘economic impact’

Head of UK’s association of universities

Throughout this document, where we refer to
‘impact’ or ‘social and economic impact’, we include
economic, social, public policy, cultural and quality of
life impacts.

HEFCE Policy Development Consultation, 38, Sept 2009

AVAAAS|2014 UNIVERSITY OF
ANNUAL MEETING CAMBRIDGE

13-17 FEBRUARY » CHICAGO

Impact!!

need to “establish whether there is a measure of
impact that is methodologically sound and that
commands the assent of the academic
community“

David Willetts
Minister of State for Universities and Science
June 2010

AVAAAS|2014 UNIVERSITY OF
ANNUAL MEETING CAMBRIDGE

13-17 FEBRUARY » CHICAGO
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You can immediately see that this emphasis on ‘Impact’ opens up a dilemma that has been
encapsulated by the comments shown on these slides. To the head of my country’s association of
universities, “the expression impact’ imperceptibly elides with ‘economic impact’ and indeed this
interpretation is alluded to in the documents that UK government offices have recently published,
even if slightly apologetically in some cass. For example, one document says “where we refer to
impact or social and economic impact, we include also public policy, cultural, and quality of life
impacts”. You can’t help but feel that they are protesting a bit too much there! The actual or

implied emphasis on economic impact is clearly what lies behind a lot of the discussion.

Pe[E DK - B Y ESNKE David Willetts (2, A > 787 h OJIEHEIZE L TR X 2 Rfe I
FAET D L OIS, BIBHEDNNLD ERSTZBEIZ, ZOHA RIA L OEANE -T2 AFIEL, B
FWRDOA X7 NEPET DHEO LV E 2 —% 1T )R Z FEMT 5HWE Lz, 2012 —I3EBIE
ITEONTNDEZATHY, 5%, RFEOMEBIOHRIIHT2bDET TR, BUFICL D777+
VI EROIEME L 2o T IXTTH D,

Our current universities and science minister, David Willetts, whom I had hoped might be here
with us today, when the new UK government came into power in 2010, recognized there was a great
deal of uncertainty about how to measure impact. He very bravely decided to halt the
implementation of the policy and initiated a complete review of the whole question of how one
would measure the impact of scientific research. That has now been carried out. And within the
overall context of these again aims, it has been decided that this will be the basis for government

funding for individual university departments and likely also the basis for research grants.
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Impact!!
Announced March 2011

Output

“Environment”

AVAAAS|2014 UNIVERSITY OF
ANNUAL MEETING CAMBRIDGE

13-17 FEBRUARY » CHICAGO

Impact!!

‘Universities are not meant to be practical;
other organisations are for that. If you think
UK universities are meant to have "impact",
you have not thought about the issues hard

enough.’

Andrew Oswald, Professor of Economics,
University of Warwick

AVAAASI 2014 UNIVERSITY OF
ANNUAL MEETING CAMBRIDGE
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The results of this re-assessment are shown in this slide. ‘Output’ is given a weighting of 65%
of the assessment and ‘Environment’ — as defined before - 15%. It was stated that Tmpact’ ought to
be contributing 25% to the evaluation of the capacity of departments. However, because it is still
“developmental”, and it is still uncertain how impact actually will be evaluated - in the 2014 process
of deciding on ranking of university departments it would be given only a 20% weighting but that

this would increase in the future

BELOZEELERID, A7 FOFHMIE NS TATTREEOT BT I 7 E2ENLER S LT
0TIV, 22 THWTWDRFFOHERIL, KAITERER (practical) TR THRWEWH
ERERLTWD, RFEBPA L R7 MIESWTIMII SN RETE LN BEZ ZMOEIL L e ZIT A
N5725, ZUIZOMBEIZOWVWTHZESEBEZ T RNE NS Z L7249, &FE Willetts KEDOFE R
EEIWTHRTZ)ho T,

I am sure that you can understand that the whole idea of this assessment of impact hasn’t
exactly found favor with all in the realm of UK academia. I have chosen this particular quotation,
where a professor of economics stated his opinion rather nicely that universities are not meant to be
practical. He further said, “if you think UK universities are meant to have impact, you have not
thought about the issues hard enough”. I would have dearly liked to hear our minister’s riposte to

that particular observation!
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UK Social Groups

Religion (45m vs Pensioners (11m)

14m not)

Drivers (36m) Manufacturing (3m)
Internet Users (36m)  Financial Services (2m)
Women (30m) Military (400,000)

Workers (29m) Medical Profession (250,000)
Families (17m) Football Supporters (200,000)

Patients (15m) Farmers (80,000)
Children (12m)

\ 1201,
MRCRCETAG " CAMBRIDGE
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In the closing moments of my presentation, I want to change tack and just float a perspective to
you. In British society, we do have to face up to the question if we are talking about the social
value of research — whose value — value to whom? In the UK, there is a huge range of different
social groups. I have shown a wide range of different types of group. I should perhaps especially
mention the five million Scots who may have very distinctive interests that they will register in a
referendum later this year.. I thought it could be useful to look at this range of different social
groups and how they might inter-relate, and in particular their expectations regarding the sort of
questions that CRDS is asking and that Kasagi-san has outlined. We do have to take into account
that in this debate about the social function of research we have got to encompass this huge range of

different social perspectives.
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W EE3  [REFRREARFARANDEITI
Presentation 3 : Transition for Issue driven R&D

Yoo REvY TTFUMER TR

Jan Staman (Rathenau Instituut)
2002 FE LV Z 7 FUMERT (A7 &) iR, & h Lk MRFPETERES LIEFZFO, FRFPICE
EFOMRIC T LIctk, N—TICh D4 T X - BIX - BEEICEE,

Jan Staman was appointed to head the Rathenau Institute in 2002. He studied veterinary
medicine and law. After graduation, he spent eight years on the research staff of Utrecht
University's Faculty of Veterinary Medicine before going on to hold various appointments at

the Ministry of Agriculture, Nature and Food Quality in The Hague.

Transition for Issue driven R&D

JST in AAS, Chicago 2014, Jan Staman

Rathenau Instituut
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2 | Transition for Issue driven R&D | Jan Staman

Knowledge Society challenges Academia

* From hope to fear
* winners and losers

Rathenau Instituut

3 | Transition for Issue driven R&D | Jan Staman

Academia; poor sources for WP & |

* Graduates & Researchers
» Global Knowledge Reservoir

Rathenau Instituut
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I want to be a little bit provocative and I want to take a stance not from inside the scientific
community but outside. I've been for a long period of time working as a civil servant and it is
marvelous being an innocent bystander.

Let’s start with saying that the knowledge society / economy is coming from an essential thing.
It is about the global competition between states. We all are living in a global society with winners
and losers. Now the idea has grown that we only can win in a knowledge society / economy. All the
others who will not have an excellent knowledge society will lose. Every country all over the world
is trying to get an excellent knowledge society / economy. This is little bit different I would say from
the old idea of enlightenment which is an idea of hope not a fear of losing. It was a hope of getting a

better world for all of us.

THTITWEA /) RX—=2a VOPFRTIERNE I, bhAA, THT ITNEMT D 2EEECHE
FHIIDEPET R ECIRIAIERA SN TR, FrLWVAGROIHE - L CTHEEL TV D, LavL, i3
CEO A/ RXR—vary7uatRllbas NZH &, HoBA VAL —2a U EZITORRELT
TATITOT U ZIFEFITE, ZHETHTIT E, A /"= a UOMERIEOFEE L oIk
RN DH D Z EERLTWVDDOTIERWEAS DD,

It appears from research that the academia is almost the worst sources for innovation as source
for innovation in solving wicked problems. Of course, they are producing graduates and researchers,
and you will find them all over in ministries and industry, and wherever. You find them also in
production of the global knowledge reservoir, the big one of new knowledge. However, when you ask
the CEOs and those people in the innovation processes who are their inspiration and who they
think are the sources of innovation, then the academic research is below sea level in the ranking.
They are not oriented to the academic research. This must be an early warning signal that there is

a huge gap between the academia and the practice of innovation and policy problems solving.
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4 | Transition for Issue driven R&D | Jan Staman

Knowledge Communities are better sources

* Industry

Consultants

* Designers

» Extension

» Applied Sciences

* Non Academic Research
* Technical Universities

* Autonomy in Programming
* Results are not goal/impact oriented

Rathenau Instituut
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Here is a list of institutions that are better sources of innovation. In competitive industries you
have contact with consultants, one of the most important where innovations start. Extension
service, applied sciences, the non-academic researches are also important. The research institutes
that belong to departments for standards setting, grading and enforcement, such as state institutes
for health, veterinary medicine or criminology, are also essential. And there is growing importance
of these technological universities, which belong to the academia.

There are a number of models of innovation involving academia and the other parts of society.
They are more or less suppose innovation takes place at somewhere in between the academia and
all the other socio-economical practice. And it’s not the academia which is the alpha or omega of
innovation.

There two things which are now at stake. First, there is an attack on the autonomy of the
academia: its autonomy of running its own research programs. The other one is an attack on the
way the academia organizes and presents their results. And there is a demand to make them more
goal-oriented and more relevant to impact. For example, Horizon 2020 in the EU states that we
should have research specific for the grand challenges. This has to do with the criticism of the
previous framework for research in the EU. The previous framework was not a success, defined by
quite a lot of member states, because of the lack of impact. The member states are saying we cannot
afford ourselves to have these scientists working on the beautiful things on earth when there is no

impact. That is the impetus to complain, and this kind of criticism is happening everywhere.
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5 | Transition for Issue driven R&D | Jan Staman

Tension Self Referential Excellent Research

* Triple Helix

* Co Creation

* Participation

* ELSA

* Open Programming

Reframing Results for application
» Evidence based Policy
Sustainable Innovation

* RRI

Rathenau Instituut
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When we look at the academia we could say without any hesitation that it is a complete
self-referential system. It looks at itself, defines itself, defines what excellence is, defines what
quality is, defines what curiosity is and so on. It internalized every definition. If you have one such
self-referential system, you also need judges. In the previous age, doctors were the self-referential
system. They have judges today and they have gone through heavy criticism. Now academia is
getting exposed to the outside. There is quite a lot of tension for academic science to get connected
with, to comply with the modern concepts of triple helix, participation, co-creation, ethical legal
societal aspects, the way of open programing, and the reframing of results for application and
impact. As of evidence-based policy, you need to ask how the academia should be connected with
policy making and with politics. There are also discussions about sustainable innovation and
responsible innovation. In fact, all these claims and these different words, they are all directed to

the academia too much. And it’s too big a challenge to do it.

CRDS-FY2014-XR-04 WITBUR ARRRTREME TRFAREEE 2 —



53 | 2014 4 AAAS FE R K% CRDS L VRO ) LHRESE

6 | Transition for Issue driven R&D | Jan Staman

Growing need for (Impact) oriented research

» The (goal oriented)Technical Universities will develop open
programming and will more efficiently operate results.

* They will broaden their scope also to wicked problems and
+ they will operate sustainable innovation

* They develop their relationship with Knowledge
Communities, Applied Sciences and non academic research.

* Embedded Non Academic Research will be promoted

Rathenau Instituut

7 | Transition for Issue driven R&D | Jan Staman

The classical academia will face reduction

* The global Knowledge Reservoir will increase anyhow but
nevertheless we will in due time conclude that the pace of
innovation and solving wicked problems will not increase in
accordance with that

* And than evaluation will further reveal that promoting
Knowledge Communities should be the next step and
reduction of financial means for (non goal oriented) academic
research will take place

* Humanoria will become goal oriented.

Rathenau Instituut
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However, there may be some opportunities. One possibility is that technical universities are
going to get more dominance because they have a natural relationship with impact and society.
They also invest in a lot of basic research but in a goal-oriented manner. I wouldn’t be surprised if
in the next ten years the emphasis is going to be put on technical universities and not on the
classical academia for policy making. These technical universities will broaden their perspectives as
well. They are going to look at societal problems and they will operate sustainable innovation. They
have the best position to do it; they already have these nice relationships with knowledge

communities, the interface between basic research, and society and economics.
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The classical academia has been always said to be the global reservoir of knowledge. What is
happening here is that there are quite a lot of countries coming in such as China and India, and the
reservoir will not shrink. When the wall of Russia and NATO fell down all the European countries
started cutting the budgets for defense immediately. A similar thing might happen here. Don’t
think that governments are lovers of science. There is only one ministry who has that, that’s the
Ministry of Science. And the other ministries have an instrumental view on science and technology.
And then when this happens, these knowledge communities play essential roles in connecting basic
sciences, and markets and governance. Quite a lot should be done to strengthen these communities.

Even in the humaniora, there is the idea that without impact you will not survive.
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8 | Transition for Issue driven R&D | Jan Staman

Impact in The Netherlands

» Selecting focal area for alternative planning, finance..;
breaking autonomy for innovation

Budget allocation for STS in major Research Programs
Modifying the Standard Evaluation protocol for impact
International Expert Communities for Evidence Based Policy

Modelling and training Impact strategy and assessment in
Faculties and big research groups

 Transition in agriculture and other experiments like genomics
Models and education for Co creation
Facts and Figurs

Rathenau Instituut
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This is the list of what we could give from the practices in Netherlands. The government has
selected about twelve focal areas including life sciences, creative technology, a new type of
agriculture and so on, and stated research and innovation will be performed in close connection
between science communities and industry in these areas. This is a top-down approach. They
organize these processes, fora and platforms, and they also rescheduled the money. They reduced
such budget that traditionally was going in substantial part to the classical academia and
distributed in its autonomy. Yet quite a lot of the money is going and should be divided in these
platforms. This is quite radical and it has, as you can imagine, caused quite a lot of resistance and
discussions in the Netherlands. It still exists so far anyway. What you can find here also in the
Netherlands is there have been huge programs such as the one in nanotechnology. From the budget
for nanotechnology which is as much as 4 to 5 hundred million, its 3 to 5% percent is used for
science technology and society research.

Then there is one new thing that we started and is getting quite a lot of connections: creating
an international group of experts for evidence-based policy. Scientists get out of their status as

scientists, and become experts to provide evidence and information to policies and to politics.
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What is also being done is finding indicators of impact. In the standard evaluation protocol
which is used in the Netherlands where research groups are evaluated in every five years, much
more emphasis is put on impact. In relation to that, there are new models for how we as a research
group can realize impact; for instance, how should the Faculty of Law organize its impact, what are
the indicators, how to evaluate it and so on. This is not just about morals but also training. My
institute is training quite a lot of groups in how to do it. This is a project which we are doing
together with the Academy of Sciences and also with the funding institutions in the Netherlands.

There are quite a lot of experiments going on, and this is important in agriculture but also on
other places, where quite a lot of money is going to research which starts with the entrepreneurs.
These researches start with the entrepreneurs and they also start in civil society — NGOs. When the
researches have started, the scientists come in. This 1s quite effective but in the world of science
they don’t understand what is going on. Is this real science? That’s the question. Yet the impact is
very big.

What is happening in the Netherlands is quite a lot of change, quite a lot of pressure on
innovation and one of the basic things to do is getting a system of facts and figures. We are trying to
evaluate this in a very short term in all kinds of places in the Netherlands, and we get a coherent

picture of how to evaluate in a middle term.
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B Comment

Vaughan C. Turekian (American Association for Advancement of Science)

Dr. Turekian is the Chief International Officer for the American Association for the
Advancement of Science (AAAS). Previously, he served as Special Assistant to the Under
Secretary of State for Global Affairs, where he was a lead advisor on international science,
technology, environment and health issues, following his time at the National Academy of
Science. He is also the Director of AAAS’s Center for Science Diplomacy and Editor-in-Chief of

Science & Diplomacy.

We have three, in fact four experts talking about some very interesting topics related to a very
broad field. So I'm going to ask everyone: who thinks, with a show of hands, that the dominant role
of government-funded science should be to apply it to societal problems. Goodness, you four heretics
in this room of triple helix, get out! Go. I guess the other question is, who thinks the dominant role
for government funded science should be to fund the basic research endeavor of the beautiful
science? Good. Who thinks that they accidentally walked into the wrong session? Ok, who thinks it
should be fifty-fifty? It’s got to be everybody else right? There you go, so it’s actually a balance.

It is actually quite interesting and in fact it gets to some of the things that were being said: that
there is no right answer. In fact one of the great challenges, at least in democracies, is that you do
require that, especially in a budget environment, which is probably the one critical and necessary
thing that every congress or parliament or duma or any other collection has to deal with, or Diet, is
to actually pass a budget. And budgets are priorities. And priorities are driven by political need. We
talk about evidence-based policymaking, I remember once talking to a politician and we were
talking about evidence-based policymaking around the environment and the politician made the
comment “evidence-based policymaking is very tricky because on the one hand I've got the evidence
from the scientific community saying one thing, on the other hand I've got the evidence from the
polling company saying if I vote for cap and trade I'm out of a job. Which evidence do I use?” And
that’s a big question. So when you think about democracies and how they fund research, in many
ways you have to be able to go back. I'm actually surprised and amazed that in the United States,
and I think in a number of other places, basic non-targeted research has actually been as robust as

it has been, given the fact that it is so closely related to societal needs and sort of requirements.
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Which gets us to the state today, which I think is actually, we are living in extremely
interesting times. You know, ever since a number of events, and I think of the financial meltdown of
2008, but a series of events, you look at situations like 9/11 and how it changed the way that we
think about funding. I was working at US National Academy of Sciences at the time. At the time I
was actually working on a climate change report, and that was the number one priority of the Bush
administration, which had just come in. They had actually asked after the IPCC offensive to give us
the US version of what is the latest on climate change science. And that was the top priority. And
then five months later and 9/11 happened. And the entire National Academy complex started to
think “how do we make what we do relevant to a nation that is now in a different place?” We deal
with Japan and the 3/11 event changed the way in which science and many other parts of society
are being viewed. We talked about the peace dividend. Well the peace dividend lasted about ten
years in the United States. Right, Norm? I mean, what did it do? Their numbers dropped and your
group looked at it. We're now at the highest defense spending that we’ve had in the US. And that’s
within ten years of the peace dividend. When we think about societal-based decision making, or
societal-based science, the greatest challenge is that none of us know the future and the future is
really murky. And so things that seem like the societal priorities today, actually are not the societal
priorities in five or ten years. What those priorities are going to be? Before 9/11, the top priorities
were something very different. Where money was going to go was very different. And so the greatest
challenge—and I remember my father, who was an academic for 57 years, saying, you don’t build a
fire house when there is a fire. You have to have the firehouse in place and hope that you've put it in
enough strategic places and that you've trained enough firemen and firewomen so that when there
is a fire you can actually respond. In many ways when we think about the scientific funding
enterprise, there are always going to be societal problems and societal challenges that are going to
force policy makers to put money into, and I think we can go through what those look like, but
critically, it is training the next generation of scientific and technological firefighters. Because when
that fire comes and when that basic research suddenly comes off the shelf and is no longer basic
research, it is something that can be turned into a product that is needed to solve that problem.
That’s when actually the science system is working in a robust way.

It’s not a hundred percent societal need and it’s not a hundred percent basic. It’s somewhere in
between and the challenge for policymakers and for the scientific community and for us and for

institutions, is to help calibrate that over time.
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B Summary of Discussion

Moderated by Professor Tateo Arimoto, how to make STI policy that addresses societal challenges

and motivates scientists was discussed. The discussion is summarized as follows;

@ One of the important functions that universities serve to society is education of human
resources. The outcomes of education are hard to evaluate in a short term, whereas there are
larger demands for short-term impacts. Another challenge is that it is becoming harder to
foster human resources who could have “big pictures” of science, technology and society as
scientists are required to focus more on their small working domains.

@ Since there is no way that we could know what will be valuable researches, it is important to
have various researches in our hands. In addition, we need to have boundary organizations
which span the gorges between different disciplines.

@ It is not that science and technology, explored by academia, need to divorce innovation,
although there is a “black hole” in between them.

@ It is not a binary choice between basic research and applied research that matters, but how to
achieve a good balance between them, and improve a relationship between industry and
academia. Many countries are still on the road to build a better relationship between industry
and academia, and it would need more time for us to see its outcome.

@ An appropriate time scale for evaluating the development of science and technology is not
consistent with the time scale requested for the assessment of impacts. Because the current
assessment of impacts requires a lot of resources, development of a more efficient and

meaningful methodology is desired.
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B Discussion

Arimoto: Before welcoming comments and questions, I'll show you some information a little bit.
Around two years ago, both Science and Nature published editorials on financial difficulties
that every advanced country is facing. Under such a situation, science community is required to

make tough choices and find a way to make more efficient use of funds.

Audience member 1: Yesterday we heard a talk from Edwards Roberts of MIT who pointed out
that if you look at the company formed by graduates and faculty of MIT and Stanford, those
companies taken together as a nation would constitute the sixth largest economy in the world.
When you look at the nature of those two institutions, one reason is they take education very
seriously. They educate their students broadly. MIT is a technical institution, and they choose
every one of their faculty very, very carefully. If you look at the European institutions, there
isn’t a continental institution that ranks in the top 25 as I recall. They are not paying adequate
attention to educating their students well. They are looking for tech transfer and immediate
impact whereas in fact the long term impact is generated when educating good students very,
very well in an atmosphere where the researchers educate the students, and also do cutting
edge research. If you look at the faculty in the research school report in those two institutions
it’s balanced between basic researches funded by the National Science Foundation and then
mission researches funded by the various agencies. In the United States we have achieved this
sort of balance between mission-driven, societal-driven research and fundamental research.
Too often in other nations there is one central funding agency that determines where the
funding goes. I saw that list of things that corporate people thought universities weren’t doing
and here in the States they’re all doing it. I mean, I pointed out the companies run by Stanford
and MIT graduates but you look at the roles of government. Time and time again they are filled
by people who come from academia. For example, two successive Department of Energy

secretaries.

Staman: This debate is the same debate that is going on in the Netherlands. What is the value of
the university? The economists are saying time will tell what the university delivers. It’s the
deliverance of researchers and good students and well educated students because they are
going everywhere in the country and then they are going to have positions in a lot of important
places. This is the hope for the future. But they are saying it is not the research that is the

primary value of the university, but the deliverance of persons. So, I agree with you.
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Audience member 2: I am a Floridian who currently worked between Oxford and the London
School of Economics. I thought two of your (*Turekian’s) points were really, really important.
This idea, I mean the way you described having sort of research that will suddenly become
important. This is very much like a venture capital approach, right. You fund ten. You're very
happy that one of them takes off. So my center did two impact studies for the last UK
assessment. Aside from almost killing us and stopping us from doing any work at all for six
months, those have to be things that worked. And the focus is not on things that might work, it
focuses on documenting things that already have worked. It is exactly the opposite of this sort
of investing widely and then having huge returns. It is rewarding only the people in the huge
return side, which again doesn’t put those ideas on the table. The others have chosen this
educating of the next generation. We—I work between physics and predictability—we really
aren’t educating the next generation, there is a group of people older than me who really
understand how the earth’s atmosphere, ocean circulation system works, in the big picture, the
generation under me tend to write subroutines inside models. If I want a student to get a job,
those students, if they are doing that very focused work, they are much more likely to get a job
than if they have that bigger picture understanding. U.S. universities are having trouble
finding people to take on those bigger picture roles. Which means again that we are missing
that. There’s a zone in the educational target that we’re really not filling in. So how in this idea
of demonstrable impacts, in the short run that actually worked, how do we maintain both that

broad education frame and people who have really good ideas that are still waiting to be used.

Turekian: I think that’s a great question. I quote my father, he always used to say all you need is
one data point and a good idea and you can solve any problem. He was a systems guy. And right
that’s what systems guys do. I think one of the challenges is that as we get more specialized,
and as computing becomes edgier and modeler, we need to start thinking about the
interdisciplinary spaces between and what are those things that become the boundary
institutions that can help bring together the different expertise. I actually come from the
atmospheric science background so I've dealt with many of those colleagues you mentioned. So
you're not looking for an individual, the demands on people are so great because actually
technology allows you to focus so much. Or computing capacity allows you to do nothing but,
really focus on a model. But it’s the inner spaces in between that you actually have to think
about how you can bring together in an interdisciplinary way to solve a broader problem. And
you’re not asking that one person to be the systems scientist that also can do the computer
modeling around dynamics. But you've got to figure out how to bring together those teams. And

that’s true whether it’s in atmospheric sciences or any of the other complex fields.
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Cope: I just want to say quickly I think you're absolutely right and in referring to the British
system and the impact evaluation. I wasn’t necessarily defending it. But it does involve a hell
of a lot of time, which could be used perhaps more productively. I think on the other hand you
can understand the politicians are asking these questions and so often when I was in the
British Parliament you would have to reconcile to a member of parliament who would say, “well,
science is all very well but so is another fifty pence on the basic state pension” or something
similar. I think the answer is whether we can develop more refined ways of measuring output

that don’t place such a burden on academia.

Audience member 3: OK, thanks to the panel for an excellent discussion. As you all likely know
here in the US we had a few years back tied to our stimulus the STARMETRICS system. The
idea of trying to do this index. America has tried to walk its road on but along with what Jan
was saying, I think in controversial terms in some sense on this idea of maybe, the innovation
system. the “I” part of the STI, seems like its divorced from the science and tech and the impact
conversation. I was wondering whether the panel believes that that divorce should be divorced,
or whether or not you should still struggle with the sort of the impact type things, be it
STARMETRICS or whatever the European Commaission or what Japan is trying to do.

Staman: What I wanted to say is, of course, there is a relationship between academia and society,
of course. But what I wanted to emphasize is that it is also a black hole. That we don’t see
properly but the role of the knowledge community is how important that is. And very often we
are discussing the role of academia and society and the impact and forgetting that there is a
whole community there in between which is doing the job and that’s my point. And we are

calling that a black hole.

Audience member 3: But Jan, are we kidding ourselves with... should we just create the
conditions that ambition comes? Or do we kid ourselves that we can drive that, or is that more

fortuitous than we would like to admit?
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Kasagi: We are pursuing a good balance between the so-called basic or pure research driven and
mission-driven research. We are not saying that one hundred percent should be directed
toward the mission-oriented or issue-driven research. Maybe thirty or forty percent or maybe
twenty percent if they are directed towards the issue-driven research and you need it to work
very well. Over the last ten years the Japanese government has tried to make a bold policy
measure to reform the universities and the industry and academia are working to together, but
I believe the outcome has not been well recognized. Still we need more time and experience to
improve this relationship. Even the top selling automobile company in Japan is very actively
seeking the substantive, correlative opportunity for the universities. Now still, we need time,

still need experiments to make this challenge very successful.

Audience member 4: Thank you for your discussion about the very important issues.. As research
1s funded by government, I think that the issue is how to fund—how to fund not only the public
research but also the private research. And who can conduct public research and private
research. For example, in the UK system, or in the US system, the majority of the work
conducted is private research funded by government. So the question is, is this necessary for
this measured laboratory to apply for funding from the funding agency, or directly give the

money. That is how to fund this kind of activity.

Audience member 5: I also work at MIT so I was happy to hear my colleague’s comment. I think
that the forces behind this tension between impact and basic research are one of the things that
we get at the institute. We have a tremendous amount of resources allowed for exploration,
both at the student level where we teach and what the students get out of it, and as a
researcher who teaches. And we have international collaborations, the money aside, we've had
international collaborations when there were $50,000 and $100,000. I haven’t been around that
long but, the ones that really thrive are the ones where the questions allow you to explore,
whereas most of the ones that look like consulting development contract—which we see often
sometimes from our European partners, for instance—where they are immediately thinking, ok
what’s the target of this paper and sometimes that feasible but often times it’s... somebody
mentioned venture capital and it’s a little bit like that. My question to you is... I don’t know if
you have ever looked at other panels relating more towards international development and
stuff like that but frankly, how do we put a brake on this notion from the international
development community interested in impact that we just have all these solutions sitting on

the shelf and there is no need for that basic part?
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Audience member 6: There is a fair amount of evidence that science and technology progress in
useful patterns over time. And those timelines can be twenty, thirty years. Economists in
agriculture point to a thirty year timeline until you see improvements. Are any of the policies

able to look at this over time? Look at impact and factor the vector of progress in?

Cope: That’s a very good question and we are attempting to look at that in the process I talked
about. It clearly is something that is extraordinarily difficult to do—because it is not just the
long term nature of the payback from the research but the short term nature of most

government thinking.

Audience member 7: I am from JST. I was involved in formulating the goals basically in Japan.
Issue driven is a very charming word, but actually individual research with a reason it’s carried
out in an extremely disciplined way. We feel that this gap is quite a difficult one. What I mean
is the difference in commitment. Universities should maybe be a creative force in providing
solutions, but it is necessary to change the mindset of the community. If they are ok with
having a wide scope to societal issues as knowledge people, then probably it is easy if there is
some urgent problem that happens in society. So it becomes less if it should just be a university,
or the institute should just input only at the level where no data can be withdrawn. I think it is
important to have a certain mindset change and education is important, but I think it’s a very
difficult task we have.

Staman: There is a general idea that if you want to have progress in academia then it should be
inter/transdisciplinary. That’s the challenge and what I'm saying is that this is terribly difficult

because academia is still in a positive race.

Cope: I am a little bit more optimistic. I think this is over-arching beyond the consideration—is it
applied research, or is it blue sky basic research? The interesting areas are going to be in what
we might, at the moment, see as the interstices. And in fact, we are going to get a sort of
inversion of the science indefinite and what we now see as boundary areas will actually become

central areas and I think that is enormously exciting.
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Kasagi: Well, my conclusion to this session is perhaps, patience. We need more practice. We need
more exercise. I believe the two key words exist, and that is design of the research and
development themes, which we will follow decision makers, scientists as well as the general
public. The other is impact, mentioned many times through this session. But it’s too very
difficult to measure its impact. I hope that we can contribute in this aspect through the current

government project on this science, technology innovation policy.

Turekian: The comment from our colleague from MIT reminded me of something I heard once. I
was talking to a chef. The chef said, when you go to a fancy restaurant, don’t order the entrée.
Order the appetizers, and the reason why is that the appetizers are the place where we allow
our sous chefs to experiment and do something different. And it will be different from what you
are getting on a main entrée. The main entrée is fine, but if you want diversity and you want
experimentation, some will be great and some won’t be. But go for the appetizer. Maybe I'm

thinking about dinner too much right now.

Arimoto: Our four speakers, all suggested ideas from different boundary organizations: AAAS,
CRDS, past Parliamentary Technology Assessment Organization, and the Rathenau Institute.

We need this kind of network to continue discussions like this. Thank you so much.
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