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Key issues i
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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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)
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Part 1: Innovation,“a new-economic and- =~

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.
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Part 1: Innovation, a hew 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.

G =
” — P

f/4 New literature on-the innovation = = -

~ -EYolutionary- innevation theQry=gverson & winter 1952,

#An Evolutionary Theory of EecoRneiriic Qange, Cambridge MA. Harvard U/u'/erség/ »
£ press: path dependency) > &

-National systems of innovation unavan 1992,

National Systems of Innovation. London, Pinter Publishers. Producer-user
Interactive Learning)

-Socio-technical networks (caron & Latour, 1994, 14

science et ses réseaux. Genese et circulation des faits scientifiques [Science
and its networks,; Emergence and circulation of scientific facts ]. Paris:Editions
La Découverte.)

-New mode of knowledge production issons et ar

(eds) 1994, The new production of knowledge. London, Sage: transition from
mode I to mode 11 )

=Tl ple helix (Etskowitz & Leydesdorff 2000, The dynamics of
innovation: from National Systems and ‘Mode 2’ to a triple helix of university-

——inaustry-government relations, Research Policy 29: Interaction between .
actors)
8 April, 2014 Nohara hiroatsu (Lest-Cnrs, France) 6
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/& Common fina'l’ngg and statements - -~
o

< Emergence of hybr/d\pace (of /nnOVaﬂon,Lbetween

/Kcademia 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
Uncertaln Ly

8 April, 2014 Nohara hiroatsu (Lest-Cnrs, France) (
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/ Part 1: Innovation, a 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»




> o ~ / —
/& SN . S
New configuration of three spheres; Industry,

Academia and State (Triple helix)

STATE
integrated science and highel

education Policies

scientific community

Overlapping space forging hybrid forms of coordinating
practices, evaluation rules, mobility patterns etc.

8 April, 2014 Nohara hiroatsu (Lest-Cnrs, France) 9
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- Park]: Innovatren a new-economic 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.)

10
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% Part2 : The PhD, status and role (1)
-Why analyze the PhDs?:

e

- 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
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Part2 : The PhD, stat[Js‘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.

12
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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
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e Part2 : The PhD,_status and role s —

y o

s

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

1- An increase in the number of PhD courses and PhD
graduates, PhDs 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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/7~ Part 3: Empirical evidenge: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.

15
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;- Part 3: Empiricalevidence formation, mobiligy, ~ .
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




Part 3: Empirical-evidence.:formatiorn, mobility,
professional trajectory (2): position of PhDs

_ Japan France
1. Selection 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 2 The PhDs are co-opted and

SChOIarShip/gl’ant 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 ».
117/

Part 3: Empirical evidence:formation, mobility,
professional trajectory (3): financing

Study Financing  |France
Grants from State |cifre (Stat-Firm col. |industrial contract [several contractqwithout public financin|total
Physics 60% 15% 1% 23% 1% 1197 (100%)
Chemicals 56% 13% 1% 28% 2%| 1183 (100%)
Life sciences 41% 6% 11% 38% 4%| 971 (100%)
Geology and others 1% 1% 4% 15% 3%| 516 (100%)
Engineering (mechanics 63% 29% 6% 2% 0| 415 (100%)
Engineerings (info//) 57% 19% 5% 16% 3%)| 1166 (100%)
Total 57% 14% % 20%] 2%5448 (100%
Study Financing Japon
university supports (RA, TA)|fellowship from JSPS, othe|without public financing |total
Physics 33% 40% 21% 328 (100%)
Chemicals 52% 22% 26% 200 (100%)
Life sciences 19% 25% 56% 636 (100%)
Geology and others 38% 29% 33% 168 (100%)
Engineering (mechanics) 36% 26% 38% 780 (100%)
Engineerings (info//) 42% 20% 38% 840 (100%)
total 35% 25% 40% 2952 (100%)

18




Part 3: Empirical evidence:formation, mobility,
professional trajectory (4):Global distribution

PhDs' Employment 3 years after obtaining their degree

As a% Public sector Private sector Total
Non-R&D | R&D |[Sub-otal| Non-R&D | R&D |Sub-otal
func. func. func. func.
Japan® | 2010 9 61 10% 3 21 30% | 100%
France | 2007 13 39 52% 21 21 48% | 100%

*In Japan, the public sector includes, in addition to the civil service, laboratories with a not-for-profit status and private universities.

19

Part 3: Empirical evidence:formation, mobility,
professional trajectory (5):distribution by specialty

French case: destination 3 years after

France 3 years after 2004-2007

academic posts =post-doqStable academic posts *| Enginers in private sect| non-R&D functions Totd
Physics 16,40% 40,50% 2380% 19,30% 1009% (1164 persars
Chemicals 29.50% 24,60% 34.40% 1150% 100% (1,136 persons)
Life sciences 35,10% 17.20% 23,10% 20.00% 100% (980 persons)
Geology and others 28,30% 16,40% 28,10% 21.30% 100% (313 persons)
Engingering (mechanics) 4,20% 30,10% 40,50% 2530% 100% (625 persors)
neering (infoltelecomimater 150% 35,60% 35,30% 21,60% 100% (1,164 persars)
Total 20,30% 21.80% 29.20% 2,10% 100% (5582 persars)

20




Part 3: Empirical evidence:formation, mobility,
professional trafjectory (6):distribution by specialty

Japanese case: destination 3 years after

Japan 3 years after 2005-2008

Academic posts =post-doStable academic posts *| Engineers in private sect | non-R&D functions Total

Physics 47.70% 22,10% 15,10% 15,10% 100% (430 persons)
Chemicals 3090% 2140% 35,50% 12,20% 100% (304 persons)
Life sciences 44,10% 29.70% 1330% 12.90% 100% (L027persns)
Geology and others 50,80% 17,60% 16,30% 15,30% 100% (313 persons)
Engineering (mechanics) 19,50% 21,00% 39,30% 14,20% 100% (1455 persons)
neering (infoftelecom/mater 18,20% 23,00% 47,10% 11,10% 100% (1567 persons)
Total 29,00% 25,00% 32.80% 1320% 100% (5096 persons)

2l

Comparison France---Japan.destination-3
years after

France 3 years after 2004-2007

academic posts =post-dodStable academic posts *| Engineers in private sect [ non-R&D functions Total

Physics 16,40% 40,50% 23,80% 19,30% 100% (1,164 persons )
Chemicals 29,50% 24,60% 34,40% 11,50% 100% (1,136 persons)

Life sciences 35,10% 17,20% 23,70% 24,00% 100% (980 persons)

Geology and others 28,30% 16,40% 28,10% 27,30% 100% (513 persons)

Engineering (mechanics) 4,20% 30,10% 40,50% 25,30% 100% (625 persons)
Ineering (info/telecom/mater 7,50% 35,60% 35,30% 21,60% 100% (1,164 persons)
Total 20,30% 27,80% 29,20% 22,70% 100% (5,582 persons)

Japan 3 years after 2005-2008

Academic posts =post-dogStable academic posts *| Engineers in private sect | non-R&D functions Total
Physics 47,710% 22,10% 15,10% 15,10% 100% (430 persons)
Chemicals 30,90% 21,40% 35,50% 12,20% 100% (304 persons)
Life sciences 44,10% 29,70% 13,30% 12,90% 100% (1027persons)
Geology and others 50,80% 17,60% 16,30% 15,30% 100% (313 persons)
Engineering (mechanics) 19,50% 27,00% 39,30% 14,20% 100% (1455 persons)
neering (info/telecom/mater| 18,20% 23,00% 47,10% 11,70% 100% (1567 persons)
Total 29,00% 25,00% 32,80% 13,20% 100% (5096 persons)
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Part 3: Empirical-evidence:formation, mobility,

professional trajectory (7): French m-probit model

Multinomial probit pseudolikelih Prob >
regression Ne = 1056|Wald chi2(54) = 220.11 [ood =- chi2 = 0.0000
Post-doc Tenured post engineers in
(acadm.) Coef.  StdErr. |z P>z |(acadm) Coef.  StdErr. |z P>z |private sector|Coef.  StdErr. |z P>z
age -.1201023.0469827  [-2.56 |0.011 |age -1474496 .045902 |-321 |0.001 [age -.1380147.0461749 [-2.99  [0.003
Sex .2475829.1530236  |1.62 ]0.106 [sex .0975749.1550472  {0.63  [0.529 |sex -.0562519.1526404 [-0.37  [0.712
field21 5051816.2188033  [2.31 [0.021 |field21 0617264191809  [0.32  |0.748 |field21 -.3502823.1959981 |-1.79  [0.074
field22 6753489 2274217 [2.97 {0.003 |field22 -4309047 2144127 |-201 |0.044 [field22 -2538164 2074963 [-1.22  [0.221
field23 .7950459.2397219  [3.32 {0.001 |field23 -5247325 2345843 |-2.24 |0.025 [field23 -3301811.2285522 [-144  [0.149
field24 .6968449.2719807  |12.56 ]0.010 [field24 -5723857 2703917 |-2.12 |0.034 [field24 -1600111.264462  [-0.61  [0.545
Ref. enginring Ref. enginring Ref. enginring
wplace3 A614415 2664763 |1.73 0.083 [wplace3 2757997 2438944 (113 |0.258 |wplace3 A312185.2401855  [1.80  |0.073
wplace4 .2278336.170909 1.33 [0.183 |wplace4 .0093692.1697953 [0.06  [0.956 |wplaced 3771865.1627598  [2.32  |0.020
wplace5 5507618 4383529 [1.26 [0.209 |wplace5 A464336 4071854 110 |0.273 |wplace5 6773124 3673655 [1.84  |0.065
publi2 01501 2134842 0.07 {0.944 |publi2 .2824935.2098695 |1.35  [0.178 |public2 -.0616039.2014991 [-0.31  [0.760
publi3 3125303173749 1.80 10.072 [publi3 6246626 1716844 1364  10.000 |public3 .0968304.1646106  [0.59  |0.556
exp -0549198.1539729  [-0.36 |0.721 |exp 1432327 1477543 {097 [0.332  |exp .2064885.1440418 143 |0.152
ecoled'ing  [-.3016085.228414  |-1.32 |0.187 |ecole d'ing |.2448566.1964352 |1.25 |0.213 |ecoled'ing |.3392997 1913152 [1.77  |0.076
stranger .1205335.1766558  10.68 0.495 [stranger .0764312.1729551 {044  |0.659 |stranger .0810676.1772751 046 |0.647
bumin -0530386.1588357  |-0.33 ]0.738 |bumin 0397429 1577902 1025  ]0.801 |bumin -1149988.1599918 [-0.72  [0.472
buater 3029718 1752462 |1.73 10.084 [buater 355824 1671862  [2.13  |0.033 |buater -121424 1711451 |-0.71  [0.478
bucif .1168465.2663559  |0.44 0.661 |bucif -.1035573.2590679 |-0.40 |0.689 [bucif 6476531.2311235  [2.80  |0.005
buent =219061-2708711—{-0.81 |0:419-|buent =4014883-2903209|-1.38{0:167-==| buent 234516257141 091 |0.062
_cons 25036431.369381  [1.83 [0.068 |_cons 38915291.339231 |291 [0.004 | _cons 3960469 1.346287 {294  {0.003
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Part 3. Empirical~evidence.formation, mobilit,
professional trajectory (8): Japanese m-probit model

Multinomial pseudolikeli
probit Wald hood = -
regression Number of obs = 4833|chi2(72) =1003.09 5754.6933 Prob > chi2 = 0.0000
Engineerin
Post-doc Tenured private
(acadm) Coef. Std. Err. z P>z post (acadm) | Coef. Std. Err. |z P>z sector Coef. Std. Err. |z P>z
age -.0356552 .0104711 -3.41 ]0.001 |age -.0321773 .0096035 |-3.35 [0.001 age -.0024616 .0090748 [-0.27 [0.786
sex -.1634526 .1005919 -1.62 |0.104 [sex -.3200615 .1016213 |-3.15 |0.002 sex .2217156 .1065289 |2.08 0.137
status2 -.8156844 .1536236 -5.31 [0.000 [status2 -.0008614 .1294857 |-0.01 [0.995 status2 .1879067 .1244251 |1.51 0.031
foriegner .149571 .1259621 1519 0.235 |[foriegner -.8934531 .1415273 |-6.31 |0.000 foriegner -.4084369 .1258582 |-3.25 [0.001
fundil -.1325321 .1457186 -0.91 [0.363 |fundl -.1799199 .1485968 |-1.21 [0.226 fundi1 -.0609561 .1448151 [-0.42 [0.674
fund2 .8152655 .3673382 2., 224 0.026 |[fund2 .6429001 .3688223 [1.74 0.081 fund2 .0706089 .3868712 0.18 0.855
fund3 5043461 .2751494 1.83 0.067 |[fund3 .3732812 .2836603 [1.32 0.188 fund3 .2007223 .2761622 |0.73 0.467
fund4 .6726887 .1684874 3.99 0.000 [fund4 .6250115 .1690744 [3.70 0.000 fund4 .3436341 .173983 1.98 0.148
funds .0553229 .188062 0.29 0.769 [fundS .3900968 .2081488 [1.87 0.061 funds .0539257 .1965351 |0.27 0.784
fundé .1782495 .191197 0.93 0.351 |fund6 .3732018 .1912004 [1.95 0.051 fundé .1556032 .1895521 |0.82 0.412
expin pvs. -1.114845 .2334307 -4.78 [0.000 |expin pvs. |-.6984634.1982459 |-3.52 |0.000 expinpvs. |-.6509318.1889827 |-3.44 |[0.001
exp abrord 4873647 .1769042 2.75 0.006 |[expabrord |.4567806 .1765383 [2.59 0.010 exp abrord |.0873522.1814036 |0.48 0.630
exp coe prog |.1653515 .1039492 1.59 0.112 |exp coe prog (-.0345099 .1048505 |-0.33 |0.742 exp coe prog [-.0020997 .1020002 |-0.02 ]0.984
univ21l 4970041 .1554657 3.20 0.001 |univ2l .3387077 .1581754 [2.14 0.032 univ21 .1251506 .1602636 |0.78 0.435
univ22 .2856316 .1262945 2.26 0.024 |univ22 .2873663 .1304891 |2.20 0.028 univ22 .3614326 .1278794 2.83 0.005
univ23 .1282099 .1157853 ARG E 0.268 |univ23 .1676402 .1134959 |1.48 0.140 univ23 .2149962 .1108151 1.94 0.052
univ24 4217758 .1122055 3.76 0.000 |univ24 .3840089 .1116405 [3.44 0.001 univ24 .3689538 .1079985 |3.42 0.001
univ29 -.4482527 .129669 -3.46 [0.001 |univ29 -.369896 .1266731 |-2.92 |0.003 univ29 -.306118 .1243957 -2.46 ]0.014
univ210 -.1707826 .2500827 -0.68 [0.495 |univ210 -.2712978 .2350382 [-1.15 [0.248 univ210 -.2824435 .2155061 |-1.31 [0.190
fields21 14811568 .1243413 3.87 0.000 |[fields21 -.3629885 .1309669 |-2.77 |0.006 fields21 -.9246245 .1339133 |-6.90 [0.000
fields22 .3320828 .1522204 2.18 0.029 |[fields22 -.1798158 .1548547 |-1.16 |0.246 fields22 -.0904876 .1485778 [-0.61 [0.543
fields23 .6349545 .1056322 6.01 0.000 |[fields23 -.2031387 .110613 |-1.84 [0.066 fields23 -.9342781 .1158994 |-8.06 [0.000
fields24 .6996071 .1463677 4.78 0.000 |[fields24 -.4289251 .1603682 |-2.67 |0.007 fields24 -.7502202 .1589045 |-4.72 [0.000
fields25 .8321355 .1244403 6.69 0.000 |[fields25 14579178 .124308 3.68 0.000 fields25 -.477934 .1295958 -3.69 [0.000
_cons 1.417529 .3277205 4.33 0.000 |_cons 1.810769 .3062389 |5.91 0.000 _cons .8090123 .2950869 [2.74 ~0.006
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~ To sum up

——

-

-

~ 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.)

AR T AR P P P P P P P P S

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

Doctorate graduates/Year
7,000 stable jobs/Year,
D> o which 4,500 in Acgdemy,
2,500 in Industry,
1,000 in others sectors

500 return to country
Around 2,000 /Year I \ Bk S

Migration, precarious jobs
Waiting pool (Post-docs or Unemployment,
ATER-teaching assistants) ‘

8 April, 2014 Nohara hiroatsu (Lest-Cnrs, France) 21
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9,000 new

” —~ - /—
~ Higher education-system of science & engineerng-——_

s

The « ingénieur » degree in the French higher
education system

Doctorate Regular age |26
25
Doctoral
studies 24
Job
ECTS credils Master 23
300
270 National Master 22
240 Degree
210 Bachelor 21
L - Professional Bachelor
150 | =0
120 Bachelor
a0 Technicdan 18
&0 studlas (BTS)
20 18
0| Baccalauréat
17

High School
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Annual production of « new graduates »

by different degrees
Engineering schools (Bac + 5 yrs) = 25000
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

Transition of knowledge creation modes
according to Gibbons

Mode 1 Mode 2

Problems are set and solved in a
context governed by academic

Knowledge created in the context off
application involving multiple actors

Disciplinary

Transdisciplinary

Homogeneity of producers

Heterogeneity of producers

Hierarchical and continuing (high
status accorded to formal academic

Hetarchical and transient (practical
and tacit knowledge important)

Institutionalised in universities

Institutionalised in a more
heterogeneous and flexible socially

Quality control through peer review

Socially and economically accountable
and reflexive quality control

Emphasis on individual creativity

Creativity a group phenomenon

8 April, 2014

Nohara hiroatsu (Lest-Cnrs, France)




i e N

=

d




	NISTEP-LT298-FullJ
	★先生のパワポ [互換モード]

