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History of Japan’s university-industry
technology transfer system

* Long history of Japanese professors
collaborating with companies, especially pre-

Walr.
— Some startups: Ajinomoto, TDK, Teijin, Ebara

* In both Japan and USA, the Government
owned gov’t-funded inventions

— Gen’l principle: such inventions free for all to use
(no exclusive licenses).
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 |In 1970s both countries confronted similar needs by industry
for exclusive rights to some university discoveries.

e 1978:Japan decided to let inventors own inventions made
with donations from companies, while government would
retain ownership of inventions made with most other types of
funding

— Not surprisingly, inventors attributed almost all their inventions to

donation funding, and
— Passed these inventions directly to companies that gave donations

e 1980: America let universities own government funded

inventions (Bayh Dole patent law amendments)

— Some universities already had long experience managing non-gov’t
funded inventions (e.g., Wisconsin & MIT)
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History (con’t)

1998: Japan began to established government subsidized
technology licensing offices (TLOs)
— Based on favorable assessment of US Bayh Dole experience

 Mesmerized by revenue streams of a few universities
e Little understanding of Bayh Dole ’s benefit for startups

— Inventors did not have to transfer inventions to TLOS until 2004

— Most TLOs established 1998-2004

* many as independent for-profit entities informally affiliated with their
universities

— Currently ~30

— but most now absorbed within their universities.
1999: Japan version of Bayh-Dole law

— But not applicable to National Universities till 2004
2000: SfLaw to Strengthen Industrial Technology >«

— Made consulting (and thus startup formation) easier
— Made sponsored research easier



History (cont.)

e 2003: Ministry of Ed establishes ~25 IP Management
Offices (IP Headquarters) inside universities

— Functions overlapped with TLOs
 Now have absorbed their TLOs
— Most rely on continuing subsidies from gov’t.

e 2004: National university incorporation law

— Established principle of university IP ownership

— But overlaid on weak university administrations and tradition of
professors transferring discoveries directly to companies.

— One advantage of Japan system: universities must decide
quickly to apply for patents,

e Reversion of ownership back to inventor, rather than gov't,
as is the case with US gov’t funded inventions



Cumulative growth in numbers of TLOs and IP Headquarters (IPHQs)
(source: UNITT)
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Japanese university invention reports, patent applications & issued patents
(sources: UNITT & AUTM)
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But studies by Kanama & Okuwada (2008)
and Takahashi & Carraz (2009) show:

Prior to 2004 and even 1998, many university
inventions were being patented by individual
faculty or by companies to which they had
assigned their inventions:

Here are approx avg # of university inventions patented per
year by individuals or by company assignees

Tohoku U.
Hiroshima U. 53 95 148 51
Tsukuba U. 28 62 79 66

17 June 2011 R Kneller OTL Seminar
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Fig. 3: University license revenue (royalties) Jpn & US (sources: UNITT, MEXT & METI)
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Current situation:
Collaborative research is the dominant
mechanism of technology transfer and

TLOs play a secondary role

e ~“50% of all patented university inventions are
attributed to joint research

e ~75% of all patented university invent
actually transferred to industry are joint
research inventions on which university and

company apply jointly for patents
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Collaborative research represents a
relationship-based system of tech
transfer (professor €< company)

e Company provides funding, commercialization outlet,
& sometimes researchers

e Company obtains exclusive control over IP

 TLOs, negotiations over royalties, and negotiations
over development obligations, intrude very little

e Companies have considerable leeway to restrict
publications (see U Tokyo regulations in extra slides at end of file)




Under Japanese Patent Law § 73:
Co-ownership of university patents
gives partner company exclusive
control, with no royalty or

development obligations
(see text of law in extra slides at end of file)



Fig. 5: Growth in collaborative reseach with private

companies (SMEs vs total)
(sources: UNITT, MEXT, Jpn Cabinet Office, and Nakayama et al NISTEP Rept 119 of 2005)
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Invention disclosure form FBEDFHE

Little oversight over who are named as co-inventors by the Pl and main industry scientist
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Fig. 4: University of Tokyo inventions transferred by joint patent applications
vs independent licensing (source: Toudai TLO)
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All the Japanese companies in the
above sample were large
companies

MEXT data also show dominance of large
companies among co-applicants of joint
patents with major universities

Keio U: > 80% in both 2004 & 2005
Osaka U: ~78% “
U Tokyo: 75% in 2004, 86% in 2005



Footprint of collaborative research

e Small in the life sciences
e Large in other fields

e Moreover, in the life sciences, joint research

partners are a mixture of startups, other SMEs
and large companies

— In other fields, partners are overwhelmingly large
companies, at least in University of Tokyo



Fig. 6: Inventions by field reported to a major
university’'s TLO
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Fig. 7: Life science inventions reported to the TLO
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Fig. 8: Non life science inventions reported to the TLO
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of Japan’s system of

Benefits o
“free pass-through of IP to joint
research partner”

 Low cost, direct mechanism of technology
transfer

— often the only practical mechanism

* Probably facilitates relatively close
interactions between university & industry
researchers.

— Mutual benefits



Drawbacks:

 Huge leveraging and exclusive appropriation of
taxpayer funded discoveries by big companies without
development obligations or incentives

— Joint research < 3% of total national university R&D funding
(OECD)

— Mean joint research funding/yr/project = $25,000 ($50,000
in U Tokyo)

* |n US, joint research partner often pays >>$100,000 + royalties on
sales for an exclusive license.

* In UK, joint research usually pays full economic cost (entire cost
including salaries) for an exclusive license. (Lambert Agreements)

e University discoveries “sitting on the shelf” or only
partially exploited by big companies is probably a
major problem.



108 yen (approx $1M)

Fig. 5: Sources of national university R&D funding
(excluding tuition, hospital patient charges, & support for salaries & infrastructure)
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Fig. 6: Sources of University of Tokyo R&D funding
(excluding tuition, hospital patient charges, & support for salaries & infrastructure)
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102 yen (approx $S1M)

Fig. 7: All sources of national university R&D support, including salaries and

infrastructure (but excluding tuition & hospital patient charges)
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Fig. 8: All sources of University of Tokyo R&D support, including salaries
and infrastructure (but excluding tuition & hospital patient charges)
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Drawbacks (continued)

\

e Constrains the scope and incentives for
entrepreneurship

— Pre-empts faculty time and energy

— |P of would be startups pre-empted by joint
research

e also by gov’t initiated consortium research

— Arising IP usually jointly pooled among all participants

e Reinforces graduate students’ perception that
collaboration with big companies is the only
practical development path.



Drawbacks (continued)

\

e Limitations on publication freedom

— See text of U Tokyo regulations in extra slides at
end of file

— Some (many?) joint research findings never
published

e But professors try to avoid impact on student
publications.

— Does ability to keep research secret nudge overall
research towards applications orientations?



|s constrained entrepreneurship and
favoring of established companies a
problem?

 Probably yes

— Almost certainly in pharmaceuticals and medical
devices.



Summary of findings from analysis of
252 new drugs approved by the US
FDA 1998-2007

e 215 new molecular entities (NMEs, mostly

small molecules)

e 98 priority approved NMEs (provide substantial benefit
over existing drugs)

e 117 standard approved NMEs

37 new therapeutic biologics (NTBs, large
protein-based drugs)



Biotech drugs are more innovative than

pharma drugs

e 67% of drugs discovered by new companies
(biotechs), or universities that transfer new active
compounds to biotechs (U>B), have new mechanisms
of action or offer substantial benefits over existing
drugs,

— Compared with 36% of drugs discovered by established
pharmaceutical companies

 Together B and U>B discovered drugs account for
about half of all innovative drugs.

— But only 20% of follow-on drugs

e Biotechs play a significant role in drug discovery only
in the US, Canada and Australia



Biotechs also important for later
stages of drug development

e At FDA application (NDA) stage, and
e During first year of marketing in the US.

 Genentech, Amgen, Genzyme and Biogen (the
oldest and largest biotechs) are important but

do not dominate discovery or development by
biotechs.



Biotechs especially important for early
development of scientifically novel
university drugs

e U>B drugs are more innovative than U>P drugs.

e Early development by major multinational
pharmas of scientifically novel university drugs is
Very rare.

— Big pharmas are averse towards developing novel
university therapeutic discoveries.



Marketed drugs arising from
collaborations between Japanese or
Continental European universities and
established companies

e No more innovative than average for these
countries

e History suggests few innovative drugs will
reach market from such joint research
collaborations.



Fig. 1a: all drugs (whole drug equivalents, WDEs)
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Fig. 1b: WDEs of follow-on (old) vs. scientifically novel (new) drugs
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Fig. 1c: WDEs of sSNMEs (s), pPNMEs (p) and NTBs (b)
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Fig. 2a. peak year sales (PYS) of all drugs
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Fig. 2b: PYS of follow-on (old) vs. scientifically novel (new) drugs
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Fig. 2c: PYS of SNMEs (s), pNMEs (p) and NTBs (b)
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Fig. 3b: SNMEs, pPNMEs and NTBs
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Ecosystem also important

(NIH funding, large numbers of well trained/mobile
researchers, capital availability) Nevertheless:

e New companies are vital for pharmaceutical
innovation and public health.

— Especially with respect to university-discovered
compounds, biologics, and orphan drugs.

o |littla nvidanco larcoa ~rAM NAC rAN
Lituie evigence idi g \..UIII[JCHIIC.) vailli

new companies with respect to innovative drugs.

* Why should other technical fields be different?

— such as medical devices, bio materials, regenerative
medicine, material science, etc.

substitute for
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Recall: Under Japanese patent law,
co-ownership of university patents
gives partner companies exclusive
control, with no royalty or development
obligations

e But Japan not unique (USA is the exception)

 Nevertheless, Japanese co-ownership rates
much higher than Germany, UK or Canada



Why is Japan different from UK, Canada & Germany?

Traditional practice prior to 2004
Strength of professor-company relationship

Weakness of university administrations/TLOs

— Universities don’t act as independent
entrepreneurial entities.

No entrepreneurial alternative.

(?) Shared conviction “This is good for
Japanese industry.”

(?) Japanese university research more oriented
towards needs of existing companies.
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10 reasons Japanese S&T startups are weak

(Y¢ => relatively amenable to change by gov’t policy)

Insufficient personnel & mobility (hesitancy to work in startups and to change jobs)
— Aging population
— ¢ Limited immigration
— Social and family prejudices
— Barriers to 2-career families (risk if sole breadwinner has an unstable job)
— Company pension systems (pensions non-transferable for pre-2000 hi <)

— Emphasis on generalists over specialists in in-house company tainiig & oromotion
* and BS/MS over PhDs in new hires v
Vg 2)

— ¥¢ The Unfair Competitive Practices Law

. . J
— Psychological discouragement due to narrow gate, (a\ <& ;s‘rﬁ:ess
 “If I don’t get into the University of Tokyo. & | bilityws low and | can’t amount to much.”

Difficulty communicating in Englisii V3! J t?)international alliances & information flow)
¢ Insufficient access to capital \) ¥

Autarkic (self-reliant 3 & :L:;j in?]po\_/ation strategy in large companies

Y7 ¥¢ Pre-emption o Zadersity researchers’ discoveries & time by large companies
Entrepreneurs prefef"service or value-chain companies to disruptive gazelles

Y¢ System of gov’t funding for univ. R&D and patronage-based univ. recruitment &
promotion discourage ground breaking research

— Scientific peer review is done poorly

— Large proportion of funding distributed through “eminent professors”
Y¢ Concentration of resources in a few universities creates anti-entrepreneurial academic
caste system

Culturab& institutional barriers to horizentalyinter-organizational information sharing

10. Closed distribution svstems (e.o.. influence of keiretsu on market access)



Rays of hope with respect to Japanese
biotechs

e In 2004, about 135 Japanese biotechs were
developing new medical therapies

about 5 had new drugs (or other therapies) on the
market or in clinical trials.

e In 2009, about 115 therapeutic oriented
biotechs had ~45 new Japan-discovered
therapies on the market or in clinical trials.

 Probably better than France or Italy
— maybe even Germany.



But outside of biomedicine,
Japanese university startups on a

growth trajectory are rare

Exceptions that prove the rule

U Tokyo: ASM, Morpho

e Tohoku U: Ideal Star, MEMS Core

e Keio U: SIM-Drive & Soundpower
 Nagoya Institute of Technology: DDS

e Tsukuba University: Cyberdyne

e Saga University: Xenesys

 There are others .... But are there many?



1.

N hkwh

8.

0.

10 reasons Japanese S&T startups are weak

(Y¢ => relatively amenable to change by gov’t policy)

Insufficient personnel & mobility (hesitancy to work in startups and to change jobs)
— Aging population
— ¢ Limited immigration
— Social and family prejudices
— Barriers to 2-career families (risk if sole breadwinner has an unstable job)
— Company pension systems (pensions non-transferable for pre-2000 hires)

— Emphasis on generalists over specialists in in-house company training & promotion
* and BS/MS over PhDs in new hires

— ¥¢ The Unfair Competitive Practices Law (easy to sue job changers for trade secret violations)

— Psychological discouragement due to narrow gateways to success
 “If I don’t get into the University of Tokyo, my ability is low and | can’t amount to much.”

Difficulty communicating in English (barrier to international alliances & information flow)
¥¢ Insufficient access to capital

Autarkic (self-reliant B BIIFE ) innovation strategy in large companies

Y7 ¥¢ Pre-emption of university researchers’ discoveries & time by large companies
Entrepreneurs prefer service or value-chain companies to disruptive gazelles

Y¢ System of gov’t funding for univ. R&D and patronage-based univ. recruitment &
promotion discourage ground breaking research (see 2" & 3" references)

— Scientific peer review is done poorly

— Large proportion of funding distributed through “eminent professors”
Y¢ Concentration of resources in a few universities creates anti-entrepreneurial academic
caste system (see 2"d reference and extra slides at end of file)

Culturab& institutional barriers to horizentalyinter-organizational information sharing

10. Closed distribution svstems (e.o.. influence of keiretsu on market access)
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Is an American (Silicon Valley) startup-driven
national innovation model sustainable?

e Scarcity/high cost of capital for early stage startups

* |PO window closed

e Reverse brain drain

e Risk averse regulatory agencies

e Basic research funding stagnation/cutbacks

e Difficulty recreating Silicon Valley in other parts of
America, much less other countries.



Should Jabpan change (con’t

- \— ‘

)?

 Germany relies mainly on established
companies and currently is doing well

° Japanese component manufacturers remain
nearly unassailable (?? considering how non-Japanese

automakers have resourced components from ex Japan sources)

* |Intravation/corporate spinoffs occasionally
work

— Canon: semiconductor manufacturing steppers
— Fujitsu/Fanuc: computer controlled robotics
— Beckton Dickinson: cell flow cytometers
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 Probably dangerous for any developed
country to rely solely on established
companies for innovation.
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e Greater use of due diligence clauses and
development obligations in university licenses

— No company should have free, exclusive control of
a university invention, in perpetuity, unless it goes
forward with development.

* Increase interdisciplinary communication in
universities

— BioDesign Fellowships



Changes that might be practical
(con’t)

e De-emphasize government co-funded large

university-industry consortium projects, where
IP is controlled by the large companies in the consortium

— Let companies compete for access to large
government funded projects

e MET!'s new SlO billion Industrial Innovation

Fund (INCJ) should invest some of its capital in
the Japanese VC funds that have a track
record of early stage investments.



Facilitate the development of
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Japanese discoveries by overseas
startups

Or by Japanese startups that
establish operations overseas.



Lessons/questions for collaborative
research and IP management
in US Universities

e See handout



[

Df\'FI\IFf\ ol oY @
I\NCICTICTIILCO

*Kneller, Robert. 2010. Importance of new companies for drug discovery:
origins of a decade of new drugs. Nature Reviews Drug Discovery 9
(November) 867-882.

*Kneller RW 2010, ‘The changing governance of Japanese public science’, In
R. Whitley, J. Glaser & L. Engwall (eds), Reconfiguring Knowledge
Production: Changing Authority Relations in the Sciences and Their
Consequences for Intellectual Innovation, Oxford: Oxford U. Press (in press,
publication scheduled for July).

**Kneller, RW. 2007. Bridging Islands: Venture Companies and the Future of
Japanese and American Industry. Oxford U. Press.

*available via www.kneller.asia

** chapter on industry-university cooperation available via www.kneller.asia
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consideration and
attention!
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 background data

e information on special topics
— Japanese patent law
— University regulations regarding sponsor’s rights
— University regulations regarding sponsor’s ability
to restrict publication

— Concentration of R&D resources in a few
universities



Fig. 4: No. Japanese startups formed per year (data from METI)
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Japan Patent Law Article 73
(Jointly owned patent rights)

(1) Where a patent right is jointly owned, no joint owner may
assign or establish a right of pledge on the said joint owner's
own share without the consent of all the other joint owners.

(2) Where a patent right is jointly owned, unless otherwise
agreed upon by contract, each of the joint owners of the
patent right may work the patented invention without the
consent of the other joint owners.

(3) Where a patent right is jointly owned, no joint owner may
grant an exclusive license or non-exclusive license with regard
to the patent right to any third party without the consent of
all the other joint owners.
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Official Japanese text of Patent Law § 73
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DEHMELTEEZRET HENTELLY,

o 2 FEFENKBICHRLLSEK. FHEEIEL. BN TRHED
BxlLlz5E8&RS . MOXBFEDREZR[/LENTTOR
SFFEBADERZET H_ENTE D,

o 3 FEFENKBICRLLSK. ZTHEEFL HHOEEFEED
RIEZEETNIE, TORFEICOVTERRREZHRTE
L. X(I NITBEEEIEZTFHET DEMNTELEL,
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University of Tokyo’s model joint research contract showing

attempt to get around joint owner’s exclusive control over

patents bestowed by Patent Law § 73

RRRXFOHERMARIZNE
(B=ZFBITHITHERDEFH) H215%

3. ZHOAREMAEMEICEAL CERLEEHREZFE
9555, B, BREEEIZCDOWWTEHRIZE
=&l *ﬂ,aaﬁﬁm.ﬁ Fa T HENTE, X, H7
BB EMEIC DWWTIT AL F MM EEET T
FEZFELT=EED L, 2OERICEIEEFZETCE=
BICHLEMRDFHEEZT HENTEDLDET S
o EE . EHBERLGL MINDRIEZIEATIEE
SELNENDET B,
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University of Tokyo’s model joint research contract showing broad

latitiide +n dacionate inint racoaarch rociiltec ac trade carrote (knnw
ITULIVUUNUINL LW M\-JIBIIUL\.— JUIIIL I IO UIT VI T COUILWD UJD LT UVWL ODGC Ul G lLw \l\lluvv

how) and for the sponsor to prevent their publication:

RERKFOHERHERZNE
(N DYTE) 255

1. PIRU ¢ T s RERAEDFER. /O/N\DIZBZETH5EDOMNE
UH-EEE HmZ0 - BONNZEmMIZTHETIRENDET S,
2. BB THTESIN:=-/9/\DII HFEHFOE@EI|ZLAHKED
CEZFICEHTRORBELTITIELED /ONDZTWMET NEHR
(X, /N EL-BMroREEENEEHFRI2.OHMETH
EFTET S =L /DN DEFFEICH-Y, BZHED L X
SLENIEERN.OEBEFELGLIIABIZEDHENTELELD
ET 5, BRUOZIE,. /ONNDDEFERICEWTRENHLHEE
%h BEOL. MEITARTHEZERL., XIIEMHEITSIENTSE
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University of Tokyo’s model joint research contract showing
broad latitude of sponsor to restrict publication of joint research

17 June 2011

results until at least one year after end of project:

REKFOHERPERZRHNE
(TR D AAFEKR) HF305

AIEICEDEBMZEZIT-HF AL, BRSN-ARAEIZ. BoDFFXE
HRFESNDIFRZFITAIEINDAHLILDAEENLHEHBSND LS,
LEZBEMZERISBURNICARNEDEBEZZEAICTARGELSES
[CEBHTHLDEL. ARFEZAFZHF. MFAE+RERHEZLESTIE
BN, ARFEIAZZIL, IRBRRDARICKYRBFAN TR
SNEIBEETEEETNIAHAEL T RIRICRWNBHZZT-85721
DWTIE HF A DOREEEL, ARLTIEELEL, ==L MFAI, IE
HFE ARG MM DREZBATIEIGELIEL,
AERAERTHOEANGEREL CIFERZZEBLI-RE ARFES
FEHE, F2EICEOHSHEFAITH T HBMEITIELGL, IZERED 2
RETICENTSHILDET D =L, BZhaEn £ COHBEZERL
X(FREMHETHIENTEELHLDET D,
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resources in a few universities

* Negative implications for science

* Perpetuation (maybe strengthening) of an
academic caste system

— Probably with anti-entrepreneurial effects

e Reference:

— Kneller RW 2010, ‘The changing governance of Japanese public science’, In R.
Whitley, J. Glaser & L. Engvall (eds), Reconfiguring Knowledge Production:
Changing Authority Relations in the Sciences and Their Consequences for
Intellectual Innovation, Oxford: Oxford U. Press (in press, publication
scheduled for July).



U of Tokyo, Kyoto U, Osaka U & Tohoku U, receive
the largest share of all types of competitive research
funds :

1. 44% of all MEXT Grants-in-Aid (GIA ﬂﬁﬁﬁ) to National

University Corporations (NUs,

F| 37 K% AN) 2006-2008, 35%

of GIA to all Japanese universities.
— U Tokyo received 16% of 2007 GIA to NUs.

el

43% of Joint Research (£ [&]

O U A WN

for NUs

. 47% of Commissioned Research (ZEEHfZL &) for NUs 2007-08.
42% of 2008 donations (ZF{7) to NUs

72 2) for NUs 2008

51% of 2007-08 MEXT Global COE funding for all Jpn U.

41 % of 2007 MEXT Special Coordination Funds (R B 3f ¥ &)

But only 21% of General Operation and Administration Subsidies

(O&A subsidies, 1B & 3 7T &).



Funding concentration is
Increasing.

e Competitive research funding
(especially commissioned and joint

research) has been increasing.
— Now over 25% of total university budgets

 While general subsidies are being cut

— source of salaries and most infrastructure
— More evenly distributed than competitive funds



In contrast in 2000-01, Oxford,
Cambridge, Imperial College, and U.
College London received:

e 25% of UK research grants and contracts
(equivalent to competitive research funding )

e 9% of Funding Council grants (equivalent to
O&A subsidies ).

WPl VW VI N W] oS

* |In other words, funding concentration in
Japan is about twice that in the UK.




Citation analysis (5| FH M 73 47)
provides insights into the impact of
funding concentration on science



Citations per university researcher
(Fig. 1)

 The universities with more researchers (i.e.,
the better funded universities) tend to have
more citations per researcher.

e So far, no suggestion that concentrating
resources in a few universities is harmful.



Fig. 1: 2006-07 cites to 2003-07 pubs (apportioned by univ) / full time 2005-
06 reseacher (faculty + doctoral graduates/year) (Univ Tokyo = 100)
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Citations per total funding (Fig. 2)

(general subsidies + competitive research funding + donations)

* |nconsistent downward trend from better funded to
less well funded universities

— Kyoto, Osaka, Nagoya, Tokyo Inst. of Tech. and Chiba
Universities are better than U. of Tokyo.
e Concentration of funding does not seem harmful, but
neither is it clearly beneficial

e Competitive research funding is modifying the strong
positive association between numbers of researchers
(or general subsidies alone) and citations



Fig. 2: 2006-07 cites to 2003-07 pubs (apportioned by univ) / $1M total
2004-05 funding (excluding tuition payments and patient hospital charges)
(Univ Tokyo=100, national universities only)
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Citations per unit of grants-in-aid (¥l 5f &)
(Fig. 3)
(Results are similar per unit of any major type of
competitive research funding, e.g. commissioned
research or Centers of Excellence)

e Clear inverse relationship: citations per unit of GIA (or
any type of competitive research funding) are higher
for universities that receive fewer such funds.

* This suggests some capable researchers in smaller
universities are starved of such funding

— Japanese researchers would receive more citations overall if
competitive research funding were allocated more evenly.



Fig. 3: 2006-07 cites to 2002-07 pubs (apportioned by univ) / S1M MEXT
Grants-in-aid (2001-2006) (U Tokyo = 100)
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res caution. These graphs

5|mp|y mean tﬁe re dUVE trenas mong Trom
large to small universities are as follows:

Interpretation requi

# researchers

total univ budget

citations

GIA, etc

U Tokyo Shinshuu U, etc



Nevertheless, these graphs suggest the
following hypothesis:

In the smaller universities, faculty tend to be older and to
spend more time on teaching than research, thus Fig. 1.

Competitive research funding (mainly for equipment, data
access and networking (e.g. travel), but not salaries) modifies
the above (Fig. 2), suggesting the advantage of the best
universities is due more to brains than economies of scale
from more equipment, data, etc.

Fig. 3 tends to confirm the modifying effect on the Fig. 1
phenomenon of giving the talented, energetic researchers in
smaller universities access to equipment, data and networking
opportunities. It also suggests:

— diminishing returns from additional concentration of equipment, data
access and networking opportunities in the large universities, and

— peer review committees often overlook good researchers in lesser
known universities.




Even if increasing economies of scale
no longer exist in the largest
universities with respect to equipment
and networking opportunities,

 might they nevertheless exist with respect to
people/brains?



In other words, do more talented
researchers provide the elite
universities with an additive or
multiplicative advantage?

 Anecdotally, little evidence for a multiplicative effect.

— Japanese universities have been described as “Worlds of closed doors
with limited opportunities for cross-communication between labs.”

* Also some statistical evidence against a multiplicative effect:

— The inverse correlation between COE funding (much of which provides
stipends for young, non-permanent researchers) and citations is at least
as strong as the inverse correlation between GIA funding and citations.

e But maybe there has not been enough time for COE funding to produce cited
publications.




If the advantage is not multiplicative,
Japan would not be hurt by
distributing competitive funding and
talent more evenly among universities.



In fact, a more equal distribution would

likely help Japanese science and
entrepreneurship

Institutional competition would likely increase, leading to

— more varied & novel approaches

— more opportunities for young researchers to pursue their own
research plans

Likely reduction of the psychological perception that the paths
to successful careers are few, the gateways to success narrow,
and university admissions exams are infallible predictors and
of long term ability.

Greater empowerment of (and scope for) individual initiative
and creativity.



