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issues e
Production of young scientists (PhD graduates) implies
multi-logics of institutions, « State S/T policies,
Regional public policies, University, Industry Dynamics
and individual preference of students ».

Even small part, they represent a result of complex
multi-layer interaction of these institutions and actors.

Analysis of this phenomenon could reveal the nature
of institutional interactions built in France and Japan
for promoting the national/regional innovation
capacity.
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7~  Presentation —

~ My presentation is divided into three parts:

~ First part: Development of public/academic debates on
the Reforms of Higher Education and Research System
and the PhD Programme

+ Second part: Status and Role of PhDs in the innovation
capacity building

+ Third part: Empirical evidence about the articulation
between formation and mobility on the base of
statistical analysis (Sources: « generation survey »,
Cereq in France and CDH survey in Japan, Nistep)

7 e U,
47 Part 1: Innovﬁ,a—newﬁconomic antk~—
social issue (1)

+ Science-Industry collaboration became a hot
issue since the late 1980.

+ Nation’s international competitivity or regional
innovation capacity are more and more
associated with a quality of linkage between
Academia and Industry.

~ New knowlegde diffusion has to be done, as
fast as possible, from academia to industry,
from industry to market.

28
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Part 1: Innovation, a new economic and
social issue (2)

~ In France and Japan, its “national systems of
innovation” (Lundvall 1992, 2002; Nelson 1993; David and Foray
2004 etc. ) have been criticized with regard to the
American model : lack of openness, mobility barriers
in the labour market, shortage of capital-risk, rigidity
of academic institutions etc.

~ At the end of 1990, two countries launched the new
innovation laws, in order to open up the university
labs and public research institutions face to the
private sectors.

—

7 {/ \'\\‘ P ——
/a New literature on.the innovation = - — -

_~ -Evolutionary ation theory wverson & winter 1982,
/Ww ﬂno:y) ) mm‘aym MA. Harvard Unjyersity...

-National systems of innovation (undvar 1992,
National Systems of Innovation. London, Pinter Publishers: Producer-user
Interactive Learning)

-Socio-technical networks (caon & Latour, 1994, L2
science et ses réseaux. Genése et circulation des faits scientifiques [Science

and its networks; Emergence and circulation of scientific facts ]. Paris:Editions
La Découverte.)

~-New mode of knowledge production (cissons et ar

(eds) 1994, The new production of knowledge. London, Sage: transition from
mode I to mode II )

~Triple heliX (etskowitz & Leydesdorff 2000, 7he dynamics of
innovation: from National Systems and 'Mode 2’ to a triple helix of university-
- dndustry-government relations, Research Policy 29: Interaction between. . .

30 September, 2020 Nohara hiroatsu (Lest-Curs, France) 6
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g Common mgband statements — = -~
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< Emergence of TM Space (of innovation) between
/Academia and Industry —~ - = —

- Hybrid space tends to destroy borders of Academia and
Industry and to combine some elements of each, in
order to generate new type of organizations, new mode
of knowledge creation and new rules (new inter-
disciplinarity, new loci of knowledge, new type of
professional career etc.)

- Hybrid space, characterized by ‘destructive-creative
dynamics’ or ‘learning economy’ involves Risk and

—dncertainty.. . ~

30 September, 2020 Nohara hiroatsu (Lest-Cnars, France)

7 Part1i: Innoktﬂbnh new economic and
social issue (3)

- Triple helix approach gained the favour in the
European public opinions and among policy
makers at the beginning of 2000.

- « ... The triple helix theorists (Etzkowitz, &
Leydesdorff, 2000) insist on the importance of
coordination role of State to create
innovation dynamics by the interactions
between universities, firms and public
authorities»
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New configuration of three spheres; Industry,

Academia and State (Triple helix)

STATE :
/ integrated science and highe#
! \

education Policies |
—— J

INDUSTRY
TJC.IOJIIDO\':"\‘(‘
Interest group

ACADEMIA

scieatific comq‘unlty

Overlapping;p—a;e forging h_\'l;rzl_forms of coordinating
practices, evaluation rules, mobility patterns etc.

30 September, 2020 Nohara hiroatsu (Lest-Cnrs, France) o
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7~ Part 1: Innovatien, a new.économic and. —
social issue (4)

These trends result in:

- Global university reforms (governance,
attractiveness of university etc...)

- Research funding reforms (competitive distribution
of public research funds)

- Research university and Importance of « graduate
school »

- More attention focused on the PhD formation and
its dysfunctioning (PhD factory, unemployment etc.)
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7 part2 : The PhD, status and role G

-Why analyze the PhDs?:

- The PhD graduates have incorporated, during their
doctoral study, the newest scientific knowledge and
cutting-edge tacit know-how in a specific domain.

- They are by definition elements of the most mobile
population in the R&D activities.

- They are the most important vector/diffusor of
knowledge and technologies.

- They therefore represent the future of sciences and
technology.

11

Part2 : The PhD, status and role (2)

+ Three functions of PhDs:

+ 1- They are students acquiring knowledge of the latest
scientific advances, at the same time, they must
contribute to the collective output of university team.

«~ 2- They are the next generation of teachers/researchers
in the academic community.

«~ 3- Some of them go to the industrial firms, bringing with
them a scientific knowledge and competence: bridging
actor between academia and industries.
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Part2 : The PhD, status and role (3)

~ Up to 1980s, the PhD course has been considered
as the formation of the small elite group confined
to the narrow academic space.

~ Globalization, diffusion of innovation and
competition between universities -attractiveness-
have brought great changes into the PhD
education and the meaning of PhDs.

13

7~ Part2: The PhD, statusand role (4)_ —

- In all industrialised and emerging countries, we can
observe serious tensions:

1- An increase in the number of PhD courses and PhD
graduates, PAhDs Factory ?;

2- A diversification of labour market segments -
not only academia - to which they orient themselves;

3- Arise in unemployment rate among PhD
graduates;

4- A longer and more precarious trajectories of
PhDs before getting a stable job;

14
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/- Part 3: Empirical evidence:formation,~ —
mobility, professional trajectory (1)

- Although the PhD graduates encounter the same
type of tensions in France and Japan (lack of
academic jobs, difficulty of matching to industrial
jobs etc.,), their logics of action are very
different.

~ The PhDs are « social construct» which can not
be dissociated with the social -national- contexts
in which they are formed.

= ~ —
- Part 3: Empirical~evidence:formatior, mobility, — .
professional trajectory (1)

~ Based on our field works, we find out some national
characteristics of the PhD Education:

- In France, PhD formation is regulated jointly by the
universities and State control - standardization of
diploma - and more open to the economy — active
collaboration with firms.

- In Japan, PhD formation is highly valued in the
academic space, but more closed to the economic
space. This training remains under the hierarchical
control by professors: heritage of the « chair
system » ? — not standardization of diploma.

16
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7 ,/Part 7 En?wm'd ce:formation, -mobi
professional trajectory (2): position of PhDs

Selecti Jfapand th Akl
ibe ection focused on the 1. Selection consists in
student quality (test) matching PhD doctoral

subject with team’s target.
2. The PhDs are «student-

apprentice » : few hold the > The PhDs are co-opted and

scholarship/grant and forced remunerated as « research
to borrow on the bank loan. workers » (quasi-labor

contract).
3. They carry out their doctoral

research within the Master- 3, They are located at the heart
disciple relationship of the division of labor within
the research unit.

4. The tie between director and

PhDs is more « personal- 4, The tie between director and
affective » = PhDs is rather « functional »...
17
e e —
/ 7 ..\\». N g 4 - o oo -—-/
Part 3: Empirical evidence:formation, mobility,

professional trajectory (3): financing

Study Fsancing  |France
bwlh. State ‘cifre (Stat-Fine ool |industrial 1 th pubbic & cn 1
Physics 0%, 15% 1% 2% 1% | 1197 (100%)
Chesials %% 13% % 2% 2% 1183 (100%)
Life sciences 4% 8% 1% 33N 4% | 971 (1004%5)
Gevlog and aer s ™ 1% % 15% 3% | 516(100%)
ing (sechaics &% 2% &% 2 0] 415 (100%)
|__Stedy Financing _{Japon
umiversity supports (RA, TA)| fellowship from JSPS, othe|without public Gnancing |total
% 2% 328 (100%%)
s 2% 2% 200 (100%%)
25% 6t 636 (100% )
bes ) 2% 35% 780 ( 100%%)
‘ %uﬁ % 38% $20(100%%)
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Part 3: Empirical evidence:formation, mobility,
professional trajectory (4):Global distribution

PhDs’ Employment 3 years after obtaining their degree

Asa¥% Peblic sector Private sector Total
NonR &D R&D |Subtotal| Non-R&D | R&D |Sub-total
func. func. func. func.
Japa® | 2010 9 61 70% 3 27 30% | 100%
Fance | 2007 13 39 52% 27 21 48% | 100%

" Japan the public seciar ncludes, in addtes 1 the Ovi service, isboratnes wih & ot forpro® stads and praie seherstes

— — ]
17 Part 3: EmpM‘evldenae:fo’nnation, mobility,”
professional trajectory (5):distribution by specialty

French case: destination 3 years after

France 3 vears affer 20042007
acadeac pests st-SrNble acadeasic pests *| Engineers in private sext| mea-RAD fnctons Tad

Plsics 16.40% 4030% 138)% 1930% 100% (1164 persems )
Chemicals N.3% U50% 340% 11.3% 1% (1136 persans)
Lif sciences B10% 1720% 3% UM% 145 (344 persans)

Totd 0.3% 2730% 2920% 0% 100% 5582 persass)

20
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Part 3: Empirical e?ﬁence fan{ tion, mob///ty s
professional trajectory (6).:distribution by specialty

Japanese case: destination 3 years after

Japan 3 years afier D0E-208

Academic posts =post-digNable academic pasts ¥ Engineers in prirate sect | monR&D fctions Tatd
Physics 41,0% 2,10% 1510% 1510% 100% (430 peryces)
Chemicals 3.9% 21,40% % 1220% 100% (304 persces)
Like sciences H,10% N,M% 1330% 129% 100% (027persens)
,8)% 17,60% 1630%

21

S
/ Compar/san hﬁ'&]&p@ ‘desﬁ ation3 — -
years after
P TR s posts =post-dedStable academic pusts 4 Eagineers in private sect | son R&D Sacti Tousd
Physics 16,40% 40,50% 23,90%
=] 2 ges =

2020%

4 Eagmeers m prnate sect | pon-R&D functions Toaad
15.30% 1510% 1 (00 prsces)
8.9%

13.30%
1
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Part 3: Empiri

R fprpaon, el

professional trajectory (7): French m-probit model

[ Muitinem inl peanic perobalitelh Trod >
|regressins Ine  |e 1055 | Wald chil(44) - 22001 feed=- chi2=  |otens
Tenured post eagineers in
Coel  SHirr Prz Coel  SedErr. |z Px secter|Coel  SedFrr. P>z
~ 1000005 DeEaR2T |.246 Jose: 14006 (eSS0  |321 joam 1380147 S6INS |29 00
2475829 1530236 1162 1006 lsex 29757 1550472 - 0562905 1536908
1 041836 2188033 1231 |0 68 191805 L S402R03 13491
£753488 2274217 297 0097 |Gel22 - 439047 2144127 |-201 |- 2538164 2074963
TIS0455 2397219 332 |0.90] |Sel2} - SITI2S 2345843 |-22¢ - 3301801 228852
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~ Common ground: the disciplinary fields hold the
same discriminant impact on the professional
distribution of PhDs (ex: Phds in engineering versus
in Life sciences).

~ National Difference: the professional trajectories
of young scientists are rather dominated by the
individuel characteristics in Japan. In France,
such trajectories seem to be constructed through
divers conditions of their PhDs study (doctoral
subject, type of grant, industrial contract etc.)
3K K K K K KK K KK KKK KKK KKKk

~ This hyposesis must be more rigrousely tested.
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~ Thank you for your audiance
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7 Annual flow of young scfenﬂs/ts in France

9,000 new
Doctorate graduates Year
7,000 stable jobs/Year,
‘ (= of which 4,500 in Acqdemy,
2,500 in Industry,
1,000 in others sectofs
£00 return to country

Around 2,000 /Year I \ SR ee L Year

Migration, precarious jobs
Waiting pool (Post-docsor < Uncmployment,
ATER-tcaching assistants) ‘

30 September, 2020 Nohara hiroatsu (Lest-Cnrs, France) 27

7/ Higher educatio em_of science & engineering— .

The « ingénieur » degree in the French higher
education system

LUNEN (I EA (]

40



—— —
/// \ N~ , —

Annual production of « new graduates »

by different degrees
+ Engineering schools (Bac + 5 yrs) = 25 000
+ Technical Colleges (Bac + 2 yrs) = 49 000

+ Univ. scientific Bachelor dgr (Bac + 3 yrs) = 43 000
+ Univ. scientific Master dgr (Bac + 5yrs) = 24 000
+ Science & Engineering PhD. (Bac + 8 yrs) = 6 000

29
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Transition of Im\fedge creaﬁ/n modes
according to Gibbons

30 September, 2020 Nohara hiroatsu (Lest-Cnrs, France) 30
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