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. Roles of Basic Research Programs

Basic research to applied research
originated from social/ industrial needs

Curiosities

Budget of FY 2008

. : Mission-driven
Curiosity-driven
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Grants-in-Aid
Basic
1,932 M$ Research
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. Competitive research funding program in Japan @

~4,900 M$ in total

Grants-in-Aid for
Scientific Research
(JSPS)

# of programs: 47
(as of FY2009)

~2,000 M$
(~40 %)

~500 M$
V- 450 M$ | (~10 %)

MHLW Grants Basic Research Program
(MHLW) (JST)

(1$ ~100JPY) 5



. Annual budgets @
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Three basic research programs @

Ministry of Education, Culture, Sports,

Science & Technology (MEXT)
Strategic Sectors (4~5/ year)

Designated

by JST Proposed by

Research Director

Research Area ]}.\ /H Research Area \

—

Research Supervisor Research Supervisor Research
Application Application Director
Jo 1
! v . v ! [
Acceptance of | Research Research | _ ; ;U' 2'} ;
Director Director > ]
D= D= proposals , : % § % %
23 23 from the o 0 0 0
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“Individual” “Team” “Research Director”
(especially for young researchers) 7



. Three basic research programs

Program

CREST
(1995-)

Type of Promaotion

# of Teams/
Researchers

In a Research

Area

Annual

Research Expenses

for
a Team/
a Researcher

Research
Period

Annual
Budgets
(In total)

PRESTO
(1991-)

Research 0.3~0.5 M$
Supervisor 10~15 or : about
& 0.6~1 M$ 51 2roms
Research Teams (w/o indirect costs)
Research
Supervisor 0.1~0.2 M$ bout
& 15~25 T 3ordyrs
. (w/o indirect costs) 90 M$
Individual
Researchers
Research Director Director: 1
& Gr. Leader: 3~4 <3 M$ 5 about
. . o yrs
His/Her Organizing Post-docs: (w/ indirect costs) 60 M$
Research Groups 10~15

(1$ ~100JPY)




. ERATO: overview

O Launch in 1981
[0 Research period: ~5 years (No renewal)
O Annual research expenses < 3 M$ (w/ indirect costs)

O Number of projects
0 On-going: 21 (4~6 projects per year)
O Finished : 77
O Will be 100 in this autumn

O Reports/ Benchmarks, etc.
O JTEC (Jpn. Tech. Evaluation Center): 1988 and 1995
OO0 OECD: Steering and funding of research institutions

O VINNOVA: Mapping of research financing organizations in
the US, China, and Japan (2006)

0 Domestic reports (e.g.; Hirano et al. 2006)

0 One Nobel Laureate
O Dr. Ryoji Noyori: Chemistry 2001 (ERATO: 1991-96)



. ERATO: basic concepts o

O Is a sort of “Long-termed high-risk research”, which could
0 change the direction of thoughts in a discipline; or

0 make a substantial discovery to break the new ground of science
and technology.

O Is guided by the principles of “persons” w/ innovative idea

O His/her past accomplishments as a scientist is taken into
consideration to some extent; however,

0 He/She should be a bold and ambitious pioneer with the potential to
achieve quantum leaps.

O Provides new and special research opportunities
O ERATO should never be the expansion of the on-going research.

O Ultimate goal is to induce innovative changes not only in industries
but also in economies and societies within 10-15 years.

10
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. ERATO: basic concepts Ex ante evaluation @

O Is a sort of “Long-termed high-risk research”, which could

O change the directior. ~*thaught A
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. Flow of ex ante evaluation in ERATO

Designation of responsi

Selection of research area(s)/ discipline(s)

to be promoted

» Portfolio based on on-going strategic sectors, etc.

» Discussion with JST’s think-tank (CRDS) Q

Deliberation by Program Director (PD)

> & Responsible Expert: 1
Advisors: 4~5

Request of submitting proposals to candidates written in English

Possible candidates (> 1,000)

T

3rd.step Submission of proposals written in English

New strategic
sectors by MEXT

Document review & interviews led by responsible expert (~10 — 1) A

X~5

13




- Unique decision-making process @

O Discretional act of responsible expert Strong-points

_ _ Weak-points
0 He/She can finally select ONLY ONE candidate O
with his/her own decision-making.

O Advisors: comments of strong-points and weak- Lﬂ_LlU
point on persons/proposals

O Role of responsible expert

0 To recognize and distinguish; high potentials of the
candidate, high-risk and truly innovative idea

Essential aspect

O Consensual decision-making based on peer-review %
O Has been adopted between 2001 and 2006. O
O Is recommended not to be suitable by the

International Advisory Committee (2006). _Same degree of responsibility

O ‘Negative’ effect of peer-review -Controversial criticisms

O Often has some conservative and risk-minimizing
aspects (Langfeldt, Research Evaluation 2006) 14




. Ex ante evaluation @
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. Nominations as the first step o

O OECD report

O Intensive surveys of the opinions of researchers in universities and
industry to help identify individuals who stand out as being
strongly supported by researchers

O ‘Performers’ select the ‘director’ with whom they would like to work

O Interview to the JTEC panel (by Genya Chiba)

O Two basic gqualities to be looked for when scouting prospective
directors: Vision (i.e., idea) and Leadership

O Definition of ‘Leadership’. charismatic and capable of attracting
younger person

O Our experiences

O His/her own truly original philosophy/hypothesis to be developed in
research opportunities like ERATO

O Although it seems to be a ‘moonshine’, it is being gradually
recognized as ‘confidence’ by proactive researchers.

16



. Nominations as the first step (continued) @

Behavioral Science of Leadership; _
Jyuji Misumi 1960’s~ “Paternal” Leadership
On the basis of a lot of surveys » Charismatic, Attractive, Leading
High olO
pM PM

°lo

T “Maternal” Leadership

é » Encouragement, Supportive

g pm Pm
Low

Performance _
Low » High 7

O Starting point of ex ante evaluation in ERATO
0 Call for nomination of candidates

O Screening of possible candidates by responsible expert before

reviews of proposals 17



. Ex ante evaluation from Responsible Expert side @

O Almost 1-year task
O No re-appointment

O Designation of his/her reliable advisors (at least one has to
be invited from overseas)

O Disclosure of his/her name (w/ selection process, etc.) on
the WEB when completing ex ante evaluation

O Qualifications to be desired
0 Broader expertise
0 Successful experience in leading a project like ERATO
0 Comprehension/Tolerance for a kind of high-risk research
O Endorsement from many researchers (fairness)

18



. Ex ante evaluation from candidate side @

O He/She can know he/she is one of the candidates of the
year only when a request of proposal is given by the
Responsible Expert (via JST).

O Major part of proposal is limited up to 5-7 pages, but have
to be written in English.

O Stage of evaluation:
OO Document review / Pre-interview (domestic)
O Full-interview (international)
O Site-visit, if necessary
O Refinement of proposal via discussions with Responsible Expert

O Wait for at least 1 month until final approval by

Responsible Expert
19



. Age distribution of ERATO Research Directors @

Total (1981-2008): 98
Average: 47.958

40
34

T 31

30

21

15

# of Research Directors
N
o
|

10

<35 36-40 41-45 46-50 51-55 56-60 61-65
Age Groups

20



. Principles behind ex ante evaluation in ERATO @

O Unique decision-making process
O Avoidance of “conservative” outputs
O Discretional act of responsible expert
O His/Her ability to recognize and dlstlngw h high potentials of the
candidate, high-risk and truly innov:
0 Nominations as the first %ep
O Effectlve Way tos t“ploaﬂ;” as&iTO Research Directors

O Strengthening of high-risk & (high-)imj
0 Reported by Expert Panel on B
In Japanese
PR EETDOILFTEFEDREDHEEIZDONTY
BEMFRMEEBERNBRELZEMHAERER

21



. Research promotion o

O Roles of JST’s “Basic Research Program”
O “ERATO” as a “transformative research program”

1. Backgrounds

2. Exante O Roles of JST
evaluation headquarters
. L : O Dispatch of supporting
O Selection of “pioneers” as staffs

ERATO Research Directors _ _
O Flexible funding

O Unique deC|S|or_1-mak|ng according to the
E)rocess for a\,/10|dance of research plan and
conservative” outputs progress

O Nominations as the first step
22



. R&D management in an ERATO project @
Headquarters
Cooperatlve research agreement \ 07

o O
Lo [l

» Progress management

» Conclusion of agreements
» Securing of research spaces » Procurement of equipments

» Accommodations for JST- S v » Employments/ Dispatches
researchers (use of library, roject Office of researchers

etc.) 8@%
» Help of acceptance inspection Staffs

IS é employees ST employees J;T employees
Research Group éi Research Group g Research Group g

Branches = Cooperative
research

Univ., etc

Principal
Investigator

Research
Director

agreement

Individual Private
researchers  companies

Univs Overseas




. Example of expenditure o

] Materials science
] I Equipments
- [ ]
[ ] Consumables
— Miscellaneous
expenses
Salaries

I Rental costs

Life science

.II--L

1st-year  2"-year 3"d-year  4t-year 5th-year  6"-year
(6 months)

24



. ERATO researchers @

Accumulating total
from 1981 to 2005 Marr.

Others
5%

Overseas researchers

19 %

Individual researcher
(Post-docs, etc.)

49 %

Loan employees from
private companies

25



. Flexible funding

O Budget plan for total research period (and each year)
O 1stsubmission when preparing a research proposal

O 2" submission when being appointed as Research Director: more detailed
research master plan

O Authorization by Program Director (PD)

O Request of annual budget for the next FY
O w/ Annual report of research progress
O Authorization by Program Director (PD)

2nd 3rd 4th 5th 6th

l l !
e

2nd 3rd 4th 5th 6th

O Increase/Decrease of annual budget according to unexpected progress
0 Acceleration/Leverage of original research plan
O Authorization by Program Director (PD)
O Invitation of individual expert(s), if necessary
O On-going project (~20)

26



. Performance a0

A guestionnaire about competency of other researchers

--- “How do you think of the other researchers and their research achievements?”
Period of survey: March 24 ~ April 7,, 2003

__________________________________________________________________________________________________

1: “1think this research group has pioneered a new field of science and technology.”
' 2: “1 think this researcher (research group) is one of the world’s best.”

3: “l think this research group’s achievements have affected the growth of a new
industrial field.”

4: “| think this research group’s achievements had a spread effect for an important
return to the society (advancement of medicine, solution of social issues, etc.)”

Number (ratio) of projects which more than two

Number of project

—_respondents have answered above description.

1 i (83%)
2 i (74%)
53 E
3 24 g (45%)
4 14  {12%) 26%

Ref.) Report of the International Advisory Committee for the Evaluation of JST Basic Research Programs 27



. ‘FIRST’ program under CSTP @

Multiple-year funds (FY 09-13); 30 ~ 150 M$ / subject
9 out of 30 are the former or current ERATO directors (and 2 co-applicants).

Principal Investigator ‘ Affiliation ‘ Research subjects ‘
Akira Tonomura Hitachi; RIKEN | Electron microscopy 89-94
. . 93-98
Yoshihisa Yamamoto | Stanford; NI| Quantum Information
(ICORP: 98-03, SORST 03-08)
: . Transparent oxides

Hideo Hosono Titech 99-04 (SORST 04-)
& Superconductor

Yasuhiro Koike Keio Plastic optical fiber 00-05 (SORST 05-)

Yoshinori Tokura Tokyo; RIKEN Strongly-correlated 01-06; 06-
electrons

Masashi Yanagisawa | Texas; HHMI GPCR 01-06

Hideo Ohno Tohoku Spintronics 02-07

Shizuo Akira Osaka Immunology 02-07

Kazuyuki Aihara Tokyo Mathematics 03-08

Funding Program for World-Leading Innovative R&D on Science and Technology (FIRST) )8



. Remarkable outputs from ERATO o

For comprehensive understanding of

Pathogens ==~ . .
.- innate immune system

L Recognition of pathogens by TLR

y
Phagocytosis of pathogens

u i . TR TLR2 2 3 5 1

TLR family

TR
|
ml i
s

g_
-
i
g
g
g
g
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et ar e oo > “The Hottest Researcher”  Prof. Shizuo Akira
u coviee o (by Thomson) Osaka Univ.
[——— CREST: FY1996-2001

ERATO: FY2002-2007

High-mobility TFT on PET films
» Transparent amorphous oxide semiconductor (TAOS)
» JPN: Canon, Toppan, Sharp » KOR: Samsung, LG

",

Prof. Hideo Hosono

Tokyo Institute of Tech. New family of high-temperature superconductor

J 4
ERATO: FY1999-2004 »Iron-based layered compounds 4 fo
SORST. FY2004-2009 »Most cited papers in 2008 (by Thomson-Reuters)

Nature 2004




. Summary & role of ERATO oD

O ERATO as a “transformative research program”

O010-15 M$ / 5 years: change the direction of thoughts in a
discipline; or make a substantial discovery to break the new
ground of science and technology

0 Ex ante evaluation: unique decision-making process,
nomination as the first step

0 Research promotion: JST Headquarters (and supporting
staffs), flexible funding according to the progress

O Generation of world-leading scientists and research
outputs

O Continuative efforts to explore future leaders and
his/her innovative (transformative) ideas

30
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Transition of Japanese competitive research funds
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. Differences In ex ante evaluations

&

MEXT

PRESTO CREST

Strategic Sector to JST

JST

Designation of
O Research Area
O Research Supervisor

; a kind of Project Manager (PM)

Designation of
O Responsible Expert

; Responsible Person in
ex ante Evaluation

Person(s) to

Individual Researcher

Research Director

Research Director

be selected
Ex ante Bottom-up system Top-down system
Evaluation | 1. Submission of Research Proposal to 1. Screening of
Research Supervisor by Applicants Candidates (> 1,000)
2. Document Review and Interview by 2. 50 possible
Research Supervisor candidates
3. Submission of
Research Proposals
4. Document Review and

Interview 34




- Bottom-up vs. Top-down @

CRESIRESRBIES TO
; Bottom-up Process

Research

K

1 Supervisor

Submission of
Proposals

Open to the public

ERATO O Responsible
, Top-down Process Expert

0] xs
Request of
Submission of
Proposals il Recipient

Candidates
(#: ca. 10) X5

> 1,000




. History of ex ante evaluation in ERATO o

96~ 01~ ‘06~
1st 2nd 3rd
S&T Basic Plan @ @ @ >
1995
JTEC
. J\ A
Y N
ERATO as a competitive
ERATO 1981- funding program 2002-
1st - Generation 2nd . Generation 3d - Generation
1981~2000 2001~2006 2007~
1st- step: Nomination 15t- step: Nomination
2"d - step: Internal Review 2nd - step: Short-listing of candidates
31 - step: Approval by Council by Council members
meeting 3'd - step: Document review / Interviews Current
by Council members evaluation
N A v 7 process
Reform due to increasing Recommendation of reform
fairness and transparency given by

International Advisory Committees 36



