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Abstract

This paper examines how Scientific and technological (S&T) human capital is
transformed into financial capital through the creation of firms by scientists.
The study is based on the analysis of the role and position of the 132 founders
of 62 French biotech SMEs in their early years. .

Our empirical analysis highlights that scientists who have the highest human
capital in terms of reputation and scientific visibility (estimated through
academic status and publications) play a similar part to investors in financial
capital. They bring scientific results as a capital and have a strategic and
scientific advisory role. However, they are only partially involved in the firm as
they retain their position in academia. By contrast, less famous scientists
cannot valorise a stock of human capital, only a potential. To transform
potential into stock, they involve themselves completely in the firm in a
managerial position. The creation of the startup is based on the
transformation of a scientific result in innovation. They found a firm with a
weak growth potential and have to generate cash flows to finance their
development and even their survival.
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1. Introduction

The am of this paper is to andyse how scientigts trandform their scientific and technologica
(S&T) humen capitd into financid capitd through the crestion of dart-up companies.
Previous research has ether studied the linkages between gart-ups performance and the
compoasition of their founder networks (Baum et al., 2000) while Shane and Stuart (Shane et
al., 2002) focus on the influence of entrepreneurs resources on the life expectancy of the
firm. Both of these sets of research focus on firm performances. Other research focuses on
the mechaniams for trandferring technology: technologicd <spill over (Cohen et al., 2002)
from the public sector research on industrid R&D and the pathways through which the
effects are excised (Mowery et al., 2001); impacts of public sector research on firm creetion

(Autant-Bernard et al., 2002; Colyvaset al., 2002; Swann et al., 1999).

This paper benefits from these results. It focuses on the individua drategies to make money
by commercididng science via firm cregtion. Technology trandfer through human capitd
mobility has been recently investigated. It includes hiring of trained researchers to develop a
gpecific research programme or technology (Almeda et al., 1999) as wdl as firm cregtion
by scientists (Zucker et al., 1998). S& T human capitd is defined as the sum of scientific and
technicd and socid knowledge, skills and resources embodied in a particular individud

(Bozemanet al., 2001)

Scientigts tend to engage in research because they enjoy the challenge. They are dso careful
about their reputation and sometimes try to vaorise their discoveries. Public policies in
favor of commercidisation of science (Bayh-Dole act in 1980 in US, Loi Allegre in France
in 1999) as wel as the emergence of new opportunities based on knowledge-based

indudtries has led to a new wave of firm cregtion by scientiss. Recent years have seen
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experiments by star scientists (Stephan, 1999; Zucker et al., 1999) as wdl as those less well
known in firm cregtion (Mangematin et al., 2003). Success stories of star scientistss who
found fast growing da-up like Greg Veter have been emphassed. Meanwhile, other
scientigs are cregting smal firms which reman smdl. Different pathways to vaorise S&T
human capitd through firm creation seem to exist. Do scientists with different levels of S&T
human capitd set-up different kinds of firms? Do they occupy different podtions within the
firm (Chief Executive Officer, scientific advisors, etc.)? Do ther postions in the public
sector research (tenure, non tenure, diploma and experience) influence the pathway by
which they valorise their S& T human capitd? In Section 3 we examine the cases of 132
founders who created 62 New Biotechnological Firms (NBF) in France. Human capitd is
edimated by initid training, podtion in academia and onthe-job training (experience).
Returns on human capitd are estimated by the position within the firm. Section 4 discusses
the determinants of two individud trgectories according to the renown of the scientids, to

their pogtion in academia and to their involvement in firms.

2. The role of human resource mobility in technology transfer in state-of-the-art

technologies

Biotechnology is a new indudtry that is knowledge-based and predominantly composed of
new smdl firms that have cdose ties with universty-based scientists. These start-ups play a
paticular role in indudrid organizetion as they provide a link between large firms and
academic organisations. Scientific and technological production requires a circulation of
knowledge (Winter, 1987). Leonard-Barton argues that knowledge transfer requires various
mechanisms of communicaion such as the trander of people when the level of codifigbility
is low. The more knowledge is tacit, the grester the variety of modes of transfer: articles,

patents, and dso temporary or permanent persond  mobility, joint ventures, etc.
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(Mangematin et al., 1999). Because tacit knowledge is embodied in individuds, it is more
likdy to be diffused within the organization than outsde of it. Almeda et al. (Almeda et
al., 2002) show that multinationa firms transfer knowledge across countries more
effectively than dliances because they are able to mobilise key persons. Even within the
firm, tacit knowledge is sticky and does not flow essly unless the individuds possessing it
adso move (Szulanski et al., 2001). When knowledge is difficult to separate from those who
produce and possess it, because it is tacit, hiring people from other organizations is a way of
tranderring otherwise immobile knowledge. The phenomenon of post doctord illugtrates the
importance of human mohbility in crculating knowledge. It is a way for young scientigs to
acquire specific tacit knowledge and know-how developed in a given organization. Hiring
skilled people is dso a way for an organisation to acquire critical knowledge. The mobility
of experienced scientists not only provides a one-time technology trandfer of informetion, as
is often the case in technology licenang; it dso fadlitates the trandfer of competencies,
permitting further knowledge building (Kim, 1997), especiadly because experienced people
bring their own networks into the firm.

Knowledge transfer between universties and firms occurs when university-based scientists
found a firm with the explicit god of developing knowledge created in their universty lab.
From an individud point of view, the decison to become an entrepreneur is generdly
condgdered in human capitl modds as a means to gan a higher income than could be
attained as an employee (Campbell, 1992)2. Douglas and Shepherd study (Douglas et al.,
2002) emphasizes that the intention to be an entrepreneur is stronger for those with more
positive attitudes to risk and independence. The process means that university-based

sentids play different roles When universty-based scientigs physicdly move from

2 He/she evaluates whether there are positive expected net present benefits of entrepreneurship relative to the
expected gains from labour wage (Campbell, 1992).



hal-00422583, version 1 - 16 Oct 2009

academic laboratories to their dtart-ups, they usudly play a leading role within the dtart-up,
a CEO (Chief Executive Officer) or as a board director (usualy research director).
However, partid or temporary mobility does exist. Founders can go back to academia after
the founding stage or they can keep a part time pogition in academia. In that case, they serve
as scientific advisers or part-time scientific directors within the start-up.

The role that universty-based scientists play varies according their pogtion in academia and
their renown. Those who are faculty members, such as tenured scientists, may transfer
technology and knowledge for a short period of time by founding a dart-up and then return
to academia Those who were hired on soft (contract money for example) money in
academia (post docs, contract researchers, etc.) may found a firm to create their own jobs.
They will then gay within the firm after the founding phase. When Audretsch and Stephan
(Audretsch et al., 1999) compare academic founders and founders from industry, they focus
on the ability of scientists to gppropriate the vaue of knowledge embedded in their human
capitd dong with the incentive dructure influencing if and how scentits choose to
commercidise their knowledge. They find that academic founders are older and more
eminent — in term of ctaions — than those from indudry. Academic founders held part-time
postions within the firms — as consultants or members of the scientific advisory board —
while those scientists whose careers had been entirdy spent working in industry held full-

time pogitions. These remarks lead to two related hypotheses:

P1. Amongst University-based scientists involved in start-
up creation, scientists with a high level of academic
production have a part time position in the firm as

scientific advisor.
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P2: Non-university-based scientists or non-tenured

scientists have a position as CEO or in the top

management.
The roles of univeraty-based scientists may differ according their own scientific background
and professona trgectories. One of the consequences of these different trgectories is
different type of dart-ups. Studies on the development of new biotech firms (NBF) have
focused on a busness modd, in which entrepreneurs rely on growth forecasts to persuade
capitd investors (busness angels and venture cepitdists) to invest in a radicd innovation
proect. Firms am for a world market to commercidise ther innovation, and an initid
public offering (IPO) endbles initid investors to make profits that offsst therr risky initid
invesment. But not dl firms am to be liged on the stock exchange. Some firms are not
designed to experience exponential growth, and choose to target loca markets (Mangematin
et al., 2003). One can expect that a scientist who has a permanent position in academia and a
part-time pogtion in a sat-up may be involved in a riskier firm than a less famous or non
tenured scientit who relies solely on his or her postion in a start-up. However famous (star)
scientists are supposed to redize breskthrough innovations and to derive economic vaue
from ther ressarch. They ae involved modly in the pharmaceuticd sector, in the
development of new drugs or thergpeutics. Such innovations may generate huge revenues if
successful, but they are risky. Long and costly developments are required before cash flow
is gererated. To finance their activities, such firms have to convince venture capitaiss to
inves and large pharmaceutica firms to develop contact research. The scientific vighility of
academics involved in the dart-up is itsdf a damp of qudity: it increases the firm's
scientific credibility and its ability to atract funding. On the other hand, less famous
scientids crete firms based on incrementd innovaions such as the promising results of

their PhD or post doctoral work. Mogt of these firms are not able to attract business angdls
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or venture capitdists. They thus have to generate cash flows from their day-to-day business,

like atraditiona firm. Thus hypothesis H3 can be designed:

P3: The more experienced and productive scientists create

riskier firms.

3. Data and methods

To andyse the ways by which founders® vaorise ther human cgpitd by founding start-ups,
two sets of data are required: information on firms and ther initid performance, and
information on individuds, manly ther CVs and ther function in firms. While Stephan and
Everhart (1998) focus only on firms in the PO process, we study a broader sample. Firms
in the 1PO process or dready listed have specific characteristics: created by star scientidts,
they ae manly involved in bio-pharmaceuticals. To dudy the vaiety of dtuations of
technology transfer when scientists are founding a start-up it is necessary to have a sample
of different busness modds, including both those that are able to make an IPO and those
that remain snal. In our study data were collected on a sample of 132 founders of 62 new
French biotech firms. The 62 firms were sdected through the biotech data of the Minigtry of

Research?  (http://biotech.education.fr), which describes 200 independent biotech firms in

20015, Our sample of 62 firms covers a variety of types with different trgectories (increase
of turnover, exponentid growth, stagnation, regresson) in different regions. Legd data (year
of cregtion, founders, board of trustees, board of directors) and financid data (turnover,

employees, benefits, etc) were collected through the webste http://www.societe.com. Both

3 Following the work of Gartner et al. (1994), we defined founders as physical personswho invest in the firm
from the outset and who participate in the definition of itsinitial strategy.

4 This database describes all French biotech firms as well as incubators, venture capitalists involved in
biotech and other actors linked to biotech.

5 Estimations about the total number of biotech SMEs in France are converging around 200 Ernst& Y oung.
2001. Life Sciencesin France - 2001- Where creativity meets business. Ernst Y oung International.: Paris.
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webgtes dlow us to identify most of the founders involved in the firm's cregtion. These data

were completed and checked through short interviews with the founders.

Data on founders covers five different areas. persona characteristics (gender and age) initid
traning i.e. highet diploma or grade professona experience (scientific or managerid, in
academia or in indudtry), status at the set-up of the firm (student, faculty member, employee)

and pogition within the firm 5 years after the crestion (Executive or advisory postion).

The founders initid training represents the dat-up's basc human capitd. Additiond

competencies and know-how are captured by analysing careers and professond trgectories.

Inspired by Audretsch and Stephan’'s work on professond trgectories of scientists
(Audretsch et al., 1999) and on that of Dietz et al. on CVs (Dietz et al., 2000), we collected
the CVs of founders. Founders professond careers generate different forms of learning,
both scientific and managerid. We coded professiona experience of dl founders in four

vaiables

i) Scientific experience in academia (EXPSCACA) corresponds to faculty member,
i.e. a pogtion of assstant or associate professor, professor, researcher or director of
research in a public research inditute or university. People hired in soft (?) money
aress like post-doc, PhD candidate and research engineer are not included in this

varigble.

i) Scientific experience in industry (EXPSCIND) corresponds to a postion of chief
scientific officer, director of clinica tests, etc... inindudry.

iii) Managerial experience (EXPMNGT) corresponds to a postion of top manager in
any privae firm (marketing, busness development, financid, commercid, operating

or generd director exclude of scientific director.
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iv) Experience of serial founder (SERIALFD) describes founders who cregte severd
biotech start-ups.®
Findly, as the am of the paper is to andyse how founders vaorise ther human capitd and
kills within firms, the postions they occupy after the founding are described (VALOPOST
variable). We chose to record their podtions five years after the firm creation. For those
firms that did not last five years (6 firms), we keep the postions in 2002. We digtinguish
between Executive positions such as Chief Executive Officer’” (CEO) and Top management
(MNGT)® which generate sdaries (and dividends if the CEO is a shareholder), and advisory
positions such as member of the board of trustees (BT) and scientific board (SAB). Put
another way, a founder who occupies an executive postion is employed by the firm, while
one in an advisory pogtion is only employed part-time for advice and consultancy. Firg, we
detect founders who occupied CEO podtion. Next, Top Management (except CEO) and
SAB postions are dso detected. One founder never cumulates these three postions. Ladt,
the pogtion within board of trustees is identified but only for founders who do not occupy

one of the above positions®.

Table 1 presents the main characterigics of the founders, persona characterigtics (age at
cregtion and gender), initid traning (PhD in scencess MSc or MBA), professond
experience (in academia or indudry), podtion before cregtion and, findly, pogtion within

the firm. The founders in our sample are mainly mae (92,4%) and 41 years old at the time

6 Each independent variable is binary, YES and NO. For each variable the total is equal to 132 (the number
of founders).

"In al English-speaking countries the functions of execution (CEO) are distinguished from those of control
(Chairman of the Board of Directors). In France these functions can be cumulated in the position of PDG
(President Directeur Général). Our variable CEO encompasses chairman of the board, managing director and
manager.

8 Corresponding mainly to a position of financial, marketing, business development or scientific director, but
except CEO.

9 We observe that some founders cumulate a position within the board of trustees with another one (CEO,
Top Management or Scientific Board).
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of the firm's creation. More than haf of them are between 30 and 45 years old (62%)°.
Junior founders (under 30 years old) do exig (16%) in the sample. They create the firm
directly after their PhD or post doctoratell The highest academic qudification defines the
initiad training of the founder. Regarding scientific training, most founders have a PhD
(75%) in life sciences, sometimes in addition to a degree in medicine or pharmacy.12 Some
18% of the founders have a magter's degree in management. In fact, some of the founders
have both degrees in management and sciences. All together, the average length of initid
traning is 7.15 years & univerdty, which is more than in other high tech sectors (NTIC Start
up APCE, 1999). Some 43% of the founders have a scientific experience in academia. The
number of publications (Deeds et al., 1999) is a proxy for scentific vighility: 53 academic
founders published 16 articles on average between 1989 and 2001 (Source Biotechnology
Citations Index.). In the sample, 58 founders had previoudy occupied a director 's postion
in a private sector (20 with a scientific function and 38 with a management function). Out of
those 38, 5 were involved in financid functions within venture cepitdists or banks, before
founding the dart-up. Some 22 founders, including 13 with high experience in academia,

had aready created a firm before founding the firm under review.

10 Academic founders are 54 years old in Zucker et al. Zucker LG, Darby MR, Armstrong J. 2002.
Commercidizing Knowledge Universty Science, Knowledge Capture, And  Frm
Performance in Biotechnology. Management Science 48(1): 138-153 sample based on start-ups,
which have done an PO and 47 years old in Audretsch and Stephan’s sample (1999).

11 These proportions are similar to those in the NTIC industry as pointed out by the study of the Agence pour
la Création d'Entreprise concerning 84 French start-ups founded between 1995 and 1999, especially in the
NTIC sector. Their founders' main characteristics were as follows: 97% men; 17% under the age of 30 and
58.5% between 30 and 45; at |least afour-year university degree (APCE, 1999).

12 Note also that 13% of the founders have a master's degree in engineering, in life sciences or in chemistry
or physics. Thus, 88% of the founders have at |east a master of sciences.
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Table 1: Characteristics of founders

Variables | Description | Modalities [# [ %

Per sonal char acteristics

GENDER Dichotomous Female 10 7.5
Male 122 92.5

AGECREATION Continuous. Age when the firm is created 41 (10)

Initial training

TRAINING Initial training of the founder PhD in sciences 93 70.5
Master of Business Administration 16 12.0
Master of sciences and MBA 6 4.5
Less than master's 17 13.0

Professional experience

EXPMNGT Experience in management in firm YES 38 29.0
NO 94 71.0

EXPSCACA Scientific experience in academia YES 57 43.0
NO 75 57.0

EXPSCIND Scientific experience in industry YES. 112 85.0
NO 20 15.0

SERIALFD Previous experience as a founder NO 110 83.0
YES 22 17.0

Position before creation

STATUS Status before the creation Student 16 12.0
Job in private sector 25 19.0
Job in academia 70 53.0
Serial founder 22 16.0

Position within the firm

VALOPOST Executive CEO 56 42.0
MNGT 42 32.0

Advisory SAB — Scientific board 20 15.0

BT —Board of trustees 14 11.0

The second set of data describes the start-ups. Only new science-based firms are analysed in
this sample (Autio, 1995).13 Biotech SMEs are recent: mog of the firms are less than ten
years old on average and mogt are involved in the newest technologies (genomics and post
genomics) (Lemarie et al., 2000). Biotech SMEs are active in a large variety of markets, i.e.
human, animd and plant hedth, cosmetics, agriculture, agro-food and diagnogtics. The firms
are small in terms of employee numbers and turnover. Most of them are not profitable in
the period studied. They are a the beginning of ther life cycde and need large invesments
before generating enough turnover to cover running cods. They ae science-based. On
average, R&D expenditures account for over 66% of the turnover. These SMES obvioudy

belong to a high-tech sector. Some 76% of the founders have a scientific background and

13 Firms in the sample can be described as follows: (1) the business idea of the firms is essentially based on
exploiting advanced technological knowledge developed or acquired in a source of technology; (2) each firm
has been independent at least during its early years of existence; (3) each firm is entrepreneuria, that is, it is
controlled and managed by an entrepreneur or by a group of entrepreneurs at least at the beginning; (4) their
founders were affiliated with the source of technology before establishing the company.
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14% are well-known scientists. 62 French Biotech SMEs each employs on average 33
people and generate €3.2ms of annud turnover. These values are condgtent with the vaues
of dl 158 nonsubsdiary French biotech firms 14 which compose the Ministry database
(number of employees in average = 33, turnover = €3.7m). Otherwise, the size of the firm,
measured in terms of turnover or number of employees, is not corrdlated with the date of
cregtion. Turnover per employee is highly variable (between O and 0.5 million € per person)
and is not necessarily a good indicator of the firm's hedth. Promisng firms may concentrate
thar initid efforts on technology developments and generate turnover only after severd

years.

In earlier works (Mangematin et al., 2003) we clearly identified two sub-groups with

different levds of risk.

Table 2: Generd characteristics of the two sub-samples of firms

Traditional firms (31/62) Risky firms (31/62)

IAverage Min. Max. Medium  [[Average Min. Max. Medium
Date of creation 1990 1977 1998 1992 1994 1979 2000 1996
i# of employees 14 1 65 8 55 4 368 19
R& D expenditures 175 0 899 61 4192 10 33061 1296
(K€)
Turnover (K€) 2094 35 16303 796 3554 0 24938 348
Net income (K€) 58 -1497 1756 17 -1913 -13975 1439 -433
% of firmswithVC 35% 7%

Table 2 presents the main characteristics of the two sub-samples of firms Traditional firms
generate sufficient cash flow (in average, posdtive net income = 58 K€) to finance ther
current business, including research. In fact only one out of three such firms turns to venture
capitdigs (VC) to finance its devedopment. By contrast, over two-thirds of risky firmsrdy

on cgpitd financing since the turnover generated by the firm is not enough to cover R&D

14 |n the total population of 200 French biotech firms, 44 are subsidiary companies.
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cods. The difference between the date of creation of risky and traditional firms is not
ggnificant. Empiricaly, the busness modd is described through the firm's initid project
and the financing of the running activities during the fird years of the firm. Does the firm
need to run huge research programs before entering the market? (Criterion: sze of the
innovation project). If the firm develops a huge research program funded by externd
financing, it is sad to be risky. If nat, its level of risk is smilar to other gart-ups and not
redly specific to the biotech sector (Mangematin et al., 2003). The expected net value of a
share of risky firm is supposed to be higher than traditiond ones, it is the reason venture

capitdigsinvest. The following section presents the econometric models and main results.

4. Models and Empirical results

Do universty-based scientists valorise their human capital in a specific way compared with
other founders? Does a high degree of human capita lead to specific ways of vaorisng it?
Vdorisng stienttific and human capitd for a stentis means generating revenues (wages
and capitd) from his or her scentific results in addition to ther sdaies Here, we only
consgder one mode of vaorisation (firm crestion) amongst other (patenting, consulting, €tc.).
To undergtand the determinant of the vaorisation of human capitd through the founding of
a firm, we firgd andyse the position occupied by the founders after the creation of the
firm. Four different logit models are performed to andyse the determinants of the founder
pogtion: the Scientific Advisory Boad (SAB), the Chief Executive Officer (CEO), the
board of trustees (BT) and positions in the top management (MNGT). Next, we evauate the
relationship between level of human capitd and the levd of risk of the firm. Logit modds
on three different varidbles have been peformed. The logit modd deds with quditative

vaigbles It andyses the influence of different moddities of quditative variables on
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guditative variables (Maddala, 1983). The paper presents two different anayses with two
endogenous variables:
- Pogtion of the founder in the firm: Scientific Advisory Board, Chief Executive Officer,

Board of Trustees, and Management
- Type of firm: traditiond or risky.
In order to exploit the data, and due to the Size of the sample, we recode "training” variables

and the variables describing the postions occupied by the founders, into  severa binomia

variables. For each endogenous variable, binomia logit models were performed.

The modds presented meet the following two conditions. overdl relevance (we consder the
Akake criterion here as well as the likelihood ratio and score tests); and good predictive
qudities (i.e. they must lead to a mgority of well classfied observations, a minority of
badly qudified observations and a minority of ambiguous cases). Vaiables such as

founder's status and age are not taken into account due to relations with other regressorst>.

15 The indicators of relationship used are Cramer's coefficient for qualitative variables and the Pearson’s
correlation coefficient for quantitative variables.
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Table 3: Position of founder at least 2 years after the creation

Board of trustees CEO Scientific Advisory
Board
Coefficient | Prob. Coefficient | Prob. Coefficient | Prob.
(St. deviat) (St. deviat) (St deviat)
Intercept -2.0320 0.0007 0.5396 0.0013 -3.4783 <.0001
0.6004 kel 0.3196 * 0.6471 *xx
Initial training
PhD in Sciences n.s. n.s n.s
MBA 0.7855 0.0791
0.4473 *
Master of Sciences and MBA n.s n.s n.s
Professional experience
Managerial experience -06116 | 0.2448 n.s -09205 | 0.0865
0.5259 05370 *
Scientific experiencein -1.2031 0.0302
academia 0.5550 * %
Scientific experiencein 04876 | 0.0690
industry 0.2681 *
Publications -0.5062 0.0013 0.6576 0.0003
0.1572 * % % 0.1828 * % %
Serial founder 0.8295 0.0757
0.4670 *
Personal characteristics
Gender n.s n.s n.s
Likelihood ratio DF4 DF:2 DF:2
Pr :0.003 Pr:0.001 Pr:<.0001
% Concordant 72.00 55.8 75.1
% Discordant 11.6 185 129
% Tied 16.4 25.6 119

If p<1% then ***; if 1%<p<5% then **; if 5%<p<10% then *; if 10%<p <5%

Table 3 cdls for several comments. Professona experience condtitutes the key variable for
explaning the podtion occupied in the dat-up. The variables that influence the postion of
the CEO ae primaily experience in indudry in a sdentific pogtion and number of
publications, which play a negative role (modds 3 and 4). Among the founders of a sart-up,
the person who will become CEO will be the one who trandforms scientific advances into
innovations and cash flows, that is, who has dready tried out these <kills in industry
beforenand. Since researchers in industry publish less, the negetive coefficient affecting
publications is easly explained. To the podtion of CEO, the founders gppoint the person

with the required competencies to succeed in the business world. Economic vaorisation of
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the human cepitd of universty-based scientists is accomplished through partnerships with
sdientigts familiar with the industrid world.

Hadly surprisngly, sdentific vighility (number of publications) is the man determinant of
paticipation on the scientific advisory board (modd 6). Managerid experience acts
negetively, dgnifying that founders who have managerid experience before st-up
participate proportionaly less on scientific boards. This observation confirms the results of
Zucker et al. (Zucker et al., 1998) and of Stephan et al. (Stephan et al., 1998). Founders
participation on the scientific board often means that they are not or no longer employed by
the firm but that they reman linked to its future. Out of the 132 founders whose function is

clearly identified, only 33 are members of these boards, i.e. barely a quarter.

People who were involved in the creation of severd firms are proportionaly more numerous
on boards of directors, while professond experience in academia or in management does
not seem to be a determining factor (models 1 and 2). Presence on a board of trustees is aso
postively corrdlated with age. It often requres persond financid invesment by the
shareholder that only individuas who have accumulated enough financid capita can afford.
This presence thus indicates an invetment of direct financid capitd and not the financid
vaorisaion of human capitd consdered to be a contribution in kind. Note the excdlent
precriptive qudity in modd 2.

Nether the individuds persond characterigics nor ther initid traning seem to play a
decisve part in the podtion they occupy in the dart-up. Only MBA graduates, who have
often occupied or dill occupy postions related to financing in busness banks to
consultancy firms or to venture capitaists are proportiondly more numerous on boards of

directors.

Findly, the absence of the "top management” modd is adso dgnificant. None of the

exogenous variables sdected — neither managerid experience nor managerid competencies
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— has a dgnificant influence on the fact, for a founder, of being in the management of a dart-
up.

On the whole, the two hypotheses are confirmed. Postions on scientific committees are
occupied primarily by researchers with consderable scientific renown, reated to the number
of ther publications. Condgtent with the results of Stephan and Audretsch, (Stephan et al.,
1998), these scientigs are involved in firm cregtion part time and they keep their pogtion in
academia. In that case, academics serve as scientific advisers or consultants so as to
faclitate and to renew knowledge circulation by providing links with other researchers.
Together with the other founders, they provide the possbility of outsourcing research to
university laboratoriess They dso provide the posshility of usng academic equipment in
the vary ealy sages of the firm's life. Since the firm cannot afford to invest in costly and
dedicated research equipment, the involvement of academics alows it to borrow or rent such
faciliies from the founders lab. Technology transfer occurs a the very beginning when
researchers found the firm. It is thus on a one-time trander of a secific technology that the
firm is built. This trandfer dso generates the conditions of a learning process through long-
term cooperation between the founder's previous academic lab and the dart-up. This
includes the evduaion of research programs by being ale to mobilize wel-known
scientigs on the scientific advisory board; a sgnd to the scientific and financia community
of the firm's qudity via the involvement of highly visble sdentigs and making the firm
attractive to young and brilliant researchers who would like to join a company managed by

wel-known scientists.
These cases are, however, in the minority, as indicated. Founders who come from industry
ae involved essentidly in the management of Sat-ups. Experience in academia has no

ggnificant effect for managerid postion. The didribution of pogtions within sart-ups is
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consgent with the founders competencies. However many scientists, especidly those who
have not a high scientific vigibility occupy managerid postions.

There is, however, another mode of vaorisation of human capitd through a tota
involvement in the firm. The sock of human capitd is smdler than this of famous scientigts
and it is because it is being built up that people are involved in the firm. The founders try
gmultaneoudy to conditute a human and financid cepitd: the flow of human capitd is
accumulated through the experience acquired during the crestion and management of the
firm, and the firm pays wages for their qualified work. Vaorisation of human capita differs,
depending on the podtion occupied. But the mode of vdorisation depends on the initid
gock. A high level of stock requires less involvement by the founder and dlows a direct
converson from S&T human capita into financid capita, while less stock requires a
continued generation of flows of S&T human capitd and thus the totd involvement in the

firm generates sdaries.
Lad, the question is whether the founders al create the same type of firm or whether the risk

depends on the founders initid human capitd. Our sample consss of 31 so-cdled

traditionad firms and 31 riskier ones. 47 founders create traditiond firms while 83 st up
risky ones,

Table 4 andyses the determinants of the type of firm.
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Table 4. Determinants of the creation of risky firms versus traditiona ones

Risky firms (83/130)
Coefficient Probability
(St deviat)

Intercept -1.7381 0.0363
0.8301

Professional experience

Managerial experience 1.2778 0.0007 ***
0.3780

Scientific experiencein 0.7595 0.0325 **

academia 0.3551

Scientific experiencein 1.0434 0.0194 **

industry 0.4463

Publications 0.8187 0.0034 ***
0.2791

Position befor e creation

Seria founder n.s.

Number of founders 1.2299 <.0001 ***

involved 0.2990

Likelihood ratio DF:5
Pr :<.0.0001

% concordant 91.1

% discordant 7.8

% tied 12

If p<1% then ***; if 1%<p<5% then **; if 5%<p<10% then *; if 10%<p <5%

Only the experience varidbles are dgnificant. They dl vary in the same direction. The more
experienced the founder, the more they create risky firms. Firms based on a radicd
innovation project are created by larger numbers of founders (the vaiable "number of
founders' is dgnificant and pogtive) who have additiond competencies in management and
scientific orientation. Hypothess H3 is thus verified. It seems logicd: the most experienced
academics are in the best podtion to run radica innovation projects. To implement their
projects they go into partnership with other scientits who have complementary experience
in busness and with professona managers. The scientids reputation enables the firm to
rase capitd from investors and thus to finance its early years. The scientists credibility aso
plays a key pat. On the other hand, incremental innovation projects are run by less
experienced scientists who rapidly have to provide products and services to finance day-to-
day operations and thus generate cash flows to finance research and development. Growth
expectations for each of the busnesses modds differ, as the massve presence of venture

capitdigsin the riskiest modd attests.
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Conclusion and discussion

Our empirica andlyss highlights two contrasting modes of vaorisation of human capita: on
the one hand, scientists who have the highes S& T human capitd in terms of reputation and
scientific  vighility (estimated through publications) play a smilar pat to investors in
financid capitd. They bring ther S&T human capitd to the firm and have a drategic and
scientific advisory role. They offer the firm access to an extensve scientific network and
multiple contacts with indudrid patners, as shown by the semind study by Liebeskind,
Oliver et al. (Liebeskind et al., 1996). Ther reputation enhances the firm's credibility vis-&
vis venture capitdigs (Maurer, 2001). Famous academics involved in dat-ups have
effective S&T human capitdl of severd kinds scientific competence, renown in the
scientific community and beyond, and a large network of rdations Ther savoir-fare
enables them to bridge the academic and economic worlds, from which the start-up benefits.
Ther interest in scientific chalenges and their scientific levd prompts them to embark on
the crestion of new businesses that can have a mgor impact on the industry. They thus
trandorm ther S&T human capitd into financid capitd (shareholding of high growth
potentia firms).

By contrast, less famous scientists cannot vaorise a sock of S& T human capital but they do
have S& T competencies and expertise. They use this potentid to generate wages. Thus, they
are involved in the firm in a managerid pogtion. The cretion of the Sart-up is based on the
trandformation of scientific results into innovations, which generate turnover to pay sdaries.
However, the start-up does not get an exponentia potential growth. It has to generate cash

flows to finance its development and even its surviva.

These results reveal the paradox of the transformation of S& T human capital into

financial capital: Star scientigs trandform their S&T human capitd into financid capita
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through pat time involvement in promisng dart-ups while less famous scientists involved
in the management ensure thair salaries through their activity within the firm.

The participation of Star scientists is supposed to be so vauable that, even if it is partid,
investors (shareholders in particular) use it as a qudity sgna. Such behaviour covers a
paradox regarding the agency theory.

The basic argument of contract theory is that the behaviour of the different parties involved
— in this case the scientific founders, the financiers and the managers — can be explained and
coordinated in the framework of the principa/agent theory. Agency costs include the cost
incurred by the shareholder to detect opportunistic behaviour and the costs of incentives for
agents to pursue shareholder interests. As P. McNamara (McNamara, 2003) notes, agency
cods ae veay high for shareholders in biotechnology firms because they must not only
monitor the firm's managers but dso evauate the rdevance of scientific and technicd
results. The founders credibility and scientific reputation play an important pat in the
cregtion of trust in a context where knowledge asymmetries seem irreducible. Capita
investors thus base their decisons on the presence, anong the founders, of star scientists to
"guarantee” the relevance of ther scientific results. The guarantee is neverthdess partid, for
the persond commitment of high-levd sciertigs is limited in both financd terms and in
employment terms as they retain ther podtions a university. Moreover, if the risk of a loss
of reputation were to conditute a credible threat warranting the monitoring of ther
behaviour, it would require srong links between the financid and scientific worlds, which
do not exis. The only ties that financiers and especidly venture capitdiss have with the
scientific world are as observers: they are not real actors because they have no scientific
legitimacy. Hence, the involvement of the most renowned scientists gppears to be "chesp
tak" (Medinger et al., 1999), that is a commitment based only on the goodwill of the

person who makes it. This is the first paradox facing the most risky biotech firms. Those
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who have the highest levels of S& T human capitd seem to be able to vaorise their human
scientific capita  economicadly by minimizing their persond risks, unlike those tha have
financid cepitd, even if the trander of the stentist's paent rights to the firm limits this

effect.

Stephan and Levin (Stephan et al., 1996) show that because of the winner-takes-dl nature of
the scentific race, it is not surprisng that financid compensation of universty-based
sientigs is dructured in two parts a guaranteed portion paid regardless of success in
research, and a priority-based portion reflecting the vaue of ther contribution to science.
One of the paradoxes of the second part of the compensation for star scientidts is thet it
corresponds to a vaorisation of that which aready exists and not to an incentive to achieve
scentifically and to create human capitd. Our observations drengthen the argument of
Stephan and Levin by showing that the winner-takes-dl phenomenon applies not only to the
scentific domain and that, for a smdl number of dar scientids it goplies dso to the
financid context. When dar scientists set up a firm, they seem to be doing nothing other
than vaorisng a dock of exiding human capitd. The creation of firms seems to be an
activity of specific vdorisgtion engbling them to build permanent bridges between their
universty and the firm, and thus to "refill the tube' of scientific results By contradt, less
wdl-known researchers must simultaneoudy build up humen and finenda capitd and
vaoriseit. Ther activity is more sequentid.

This research is gill ongoing. Three developments can be done. A larger sample of firms
will drengthen our results about the paradox of transforming S&T human capitd into
financid capitdl. It is dso necessary to integrate firm trgectories and performances into the
andyss. In the five years covered in our andysis period, dl 62 firms survived. However, in
2002 we observed two bankruptcies and ten acquistions. Findly, it would be hepful to have

information about the vaue of the firms to compare the effective richness of the different
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categories of founders and the effectiveness of the transformation of S&T human capita into

finandidl capitd.
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