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Abstract

Biotechnology is an emergent sector based on the creation of research-intensive Small and Medium Enterprises (SMESs).
While some SMEs are growing, most of them remain small, even those set-up several years ago. What is the pattern of
development of the biotech sector? What are the patterns of development of firms? Studies on the development of high-tech
SMEs have focused on a business model, in which entrepreneurs rely on growth forecasts to persuade capital investors
(business angels and venture capitalists) to invest in a radical innovation project. Firms aim for a world market to industrialise
their innovation, and initial public offering (IPO) enables initial investors to make profits that offset risky initial investment.
While this model is appealing, it is simply one of the possible models of biotechnology development. Some firms are not
designed to experience exponential growth, and choose to target local markets. Moreover, not all firms have the ambition of
being listed on the stock exchange. Based on an in-depth analysis of the business and development of 60 French biotech SMEs
this article identifies two business models. By defining the development trajectories of each of these models, it highlights the
temporary nature of the emergent model.
© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction years ago. What is the pattern of development of the
biotech sector? What are the patterns of development
Biotechnology is one of the emergent sectors of firms?
whose development is largely based on the creation Studies on biotechnology development have fo-
of research-intensive SMESs. In France, the number of cused on a business model that emerged along with the
new biotech SMEs is skyrocketing, from fewer than development of high-tech SMEs. Based on a radical
10 new firms per year a decade ago, to more than 30innovation project, a group of entrepreneurs creates a
in 1998. However, while some SMEs are growing, firm designed to grow fast. These entrepreneurs rely
most of them remain small, even those set-up several on optimistic forecasts of a promising scientific break-
through to convince capital investors (business angels
mpondmg author. Tels 33-4-76-82-5686: and venture capitalists) to fund their technological
fax: +33-4-76-82-5455. developments. The firm targets an international mar-
E-mail addressvincent@grenoble.inra.fr (V. Mangematin). ket in which it can industrialise its innovations and
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generate a comfortable income. Initial public offering has been studied in different contributions. Data and
(IPO) enables initial investors to make profits that methods are presented 8ection 3 The size of the
offset risks taken at the outset. While this model is ap- innovation project appears to be a key variable to split
pealing, both in its ability to link up scientific discov- the sample of firms into two homogeneous clusters.
ery and economic valorisation of science, itis only one Networks of the firms (founders, alliances, etc.) are
of the possible biotechnology development models. then discussed isection 4to describe the Sectoral
Some firms are not designed for exponential growth Innovation System (SIS) in biotechnology.
and target only a local market. Moreover, not all firms
have the ambition of being listed on the stock market.
Even if going public depends partly on age and on tim- 2. Heterogeneity of SMEs
ing (there are periods when the window is open, and
periods during which going public is very difficult), 2.1. Sectoral characteristics of biotech firms
fewer than 30% of biotechnology firms are listed in the
US and fewer than 7% in Europe. Biotechnology firms,  Innovation in biotech firms has common charac-
therefore, develop along the lines of several models teristics. Three main features have attracted a great
that have to be described and understood if the evolu- deal of attention in recent years. (1) Development of
tion of the sector, relations between the actors involved the biotech sector is based on the entry of a large
and the effects of public policies are to be understood. number of SMEs; the biotech sector is often de-
The main features of the biotech sector (science- scribed as a large and highly turbulent population of
based, importance of start-ups, and heterogeneity ofinnovators; SMEs are a leading force in a science
actors involved) are helpful in understanding its dy- push context, while the role of large firms is mainly
namics. Even if they are based on the growth of firms, to integrate new discoveries into their products after
trajectories and development logics can differ from they have been developed by SMEs. (2) Biotech is a
one company to another. A survey of 60 firms was science-intensive sector. This characteristic has two
conducted in the year 2000 to understand the devel- consequencesZ(icker et al., 1994; Feldman, 1999
opment of SMEs in France. In-depth face-to-face in- First, SMEs are located close to the source of knowl-
terviews were held during the same year within each edge, i.e. close to the main universities, even if they
of the 60 firms. The results shed light on the diversity are not spin-off of universities. Second, most of the
of SMEs, which can be described in terms of busi- founders have a scientific background and a Ph.D.
ness models. A business model describes a categoryand are members of scientific networks. (3) Strategic
of firm in relation to the market it targets, its expected alliances progressively appear as central features of
growth, its modes of governance, and the organisa- the biotech sector. The status of alliances is changing
tion of its activity. The diversity of business models from strategic alliances, as a means to acquire and
of biotechnology SMEs is a point that is rarely con- co-ordinate resources for technological and scientific
sidered in studies on factors promoting the develop- development, to a new organisational forRowell
ment of these firms (seBection 3. This approach et al. (1996)explain the development of SMEs by
requires not only the differentiation of firms’ activi- the inter-organisational collaboration between SMEs
ties, but also an explanation of their resulting position and large firms. For established firms in traditional
compared to other actors in the industry and, more life sciences sectors, such as pharmaceuticals, chemi-
generally, the institutional framework around the firm. cals, or seeds, the introduction of biotechnology has
While the factors facilitating the creation of start-ups been a competence-destroying innovation. Because
are now known, few studies have been made of those of the novelty of this scientific field and the risks
facilitating their sometimes-fragile survival and devel- attached to biotechnology, established firms channel
opment. The present article highlights the logic of the their investments in biotech research to SMEs through
development of firms and shows that modes of devel- long-term contracts or by forming joint ventures
opment differ for each business model. (Arora and Gambardella, 19R0SMEs, in turn, en-
Section 2discusses the role of SMEs in industrial ter into long-term contracts to obtain complementary
dynamics and analyses how the diversity of SMEs assets, such as product testing, commercialisation, or
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distribution capabilities Teece, 1986; Barley et al., develop high-tech research, but also transfer and com-
1992. Consequently, the biotech industry is charac- mercialise their results. This often involves research or
terised by a network structure of inter-organisational development contracts with a large company, in which
alliances that govern the exchange of complementary the SME undertakes to provide its partner with specific
assets among the different actors involved: academic materials, technologies, know-how, or expertise. Rela-
teams, large firms, SMEs. The SMEs are seen as ations are formed on the basis of a specific competency
nexus of these networks because of their role betweenrecognised by the large firm. The SME’s technologi-
scientists who make the scientific discoveries, and the cal lead depends on the quality of its research, and the
large established firms that have the capabilities to launching of the activity relies on capital input for the
market the products. development of the product or process. We argue, in
The characteristics of biotech firms transcend the this paper, that the development of the biotech sector
national context; they are similar in all developed is based on the coexistence of two types of firms, fast
countries. The concept of a SIS, defined Bryeschi growing ones, which will form the elite of European
and Malerba (1997)clearly accounts for the dynam- industrial biotech leaders on which the sector could
ics of the biotech sector. A SIS is defined as a “system grow and compete with that of the US; and a large
(group) of firms active in developing and making number of small firms mainly involved in services
a sector's products, and in generating and utilising to biotech, and which are not expected to become
a sector’s technologies; such a system of firms is worldwide leaders.
related in two different ways: through processes of
interaction and co-operation in artefact-technology 2.2. Heterogeneity among firms within biotech
development, and through processes of competition sector and business models
and selection in innovative and market activities”
(p. 131). The key actors of a SIS are the private  Most studies on the key factors promoting devel-
firms. Breschi and Malerba (1997¢mphasise the  opment of biotechnology SMEs focus on this emerg-
fact that competition and selection processes involve ing business model. Yet, empirical evidence shows
firms with different capabilities and capacities to mo- that the strategies of biotechnology SMEs can vary
bilise other actors—large firms, universities, research widely, and it seems that all external factors do not
institutes—and innovative performances. influence the different modes of development in the
The approach in terms of SISs highlights the key same way. In other words, by treating biotech SMEs
role of firms in the dynamics of innovation. As shown as a uniform population (from the point of view of
in our previous work langematin, 2000a most strategies and modes of development), analyses tend
researchersStephan and Everahrt, 1995; Audretsch to aggregate effects that may be very different from
and Stephan, 1996; Klavans and Deeds, 196@us case to case. A first series of studies differentiates be-
on fast growing SMEs as a key leading mechanism. tween biotech SMEs by using external indicators that
For this kind of firm, critical resources are access could easily be collected by questionnaire or from pub-
to scientific competencies and techniques developedlished data. Based on the technologies used and the
by academic research, and to capital markets. Their targeted domains of application, these studies try to
development relies on signals of these scientific com- group together firms with similar profiles in this re-
petencies, i.e. patent applications, new products andspect Arundel and Rose, 1998; Saviotti et al., 1998;
researchers involved in the firm or in its scientific Lemarie and Mangematin, 2000; Lemarie et al., 2001
advisory board. Patents, collaborations with academic From the statistic point of view, their results explain
world, and partnerships with pharmaceutical firms only a small part of the variance. In other words, it
appear to be positive signals of competencies for po- is difficult to partition all techniques and areas of ap-

tential investors when the firm enters into the stock
market. Researchers with a high level of scientific
visibility often create these firms. The connexion
with the scientific network is a condition for growth.
It is not sufficient, however, for firms must not only

plication since many combinations of techniques and
markets are tested by firms. The analysis also shows
that relatively old SMEs have been able to incorporate
very recent technologies, thus indicating that combi-
nations of techniques used by each firm can evolve
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significantly. In a recent studyylangematin (2000b)  particularly rich. It proposes an analysis of the organ-
focuses on the composition of shareholding. The very isation and of its competitive advantages in terms of
nature of research-intensive firms generates substantangible and intangible resources and competencies
tial movements in their capital. Three main types can (Barney, 1991; Grant, 1991; Hamel, 1991; Barney
be distinguished: (1) firms owned by individual share- et al., 1994. Competitive advantage is based on logic
holders; (2) firms owned by institutional investors, i.e. of comparative advantages derived from resources and
venture capital or listed on the stock exchange; and (3) competencies. It is by knowing and controlling them
firms owned by major industrial groups. The analysis that strategic options can be defined and a competitive

shows that firms in the latter two categories are big-

ger and develop faster, irrespective of the technologies

used or the application domains targeted.

advantage created.
Resource-based theoryPdnrose, 1959; Peteraf,
1993; Mahoney and Rajendran Pandrian, 1992;Shri-

A second series groups together studies that analyse vastava et al., 1994; Russo and Fouts, })98ke the

firms’ development strategies on the basis of mono-

graphs. The main monographs published include:
Genentech presented BcKelvey (1996) Celltech
presented byDodgson (1991)and Cetus presented
by Rabinow (1996)through the history of PCR.
Finally, Nilsson (2001)recently analysed biotech

theory of dependent resourcaé3féffer and Salancik,
1978, distinguishes between resources which are
inputs into the production process and can be of
various kinds (capital, human resources, equipment,
co-operative or commercialisation networks, repu-
tation or scientific visibility), on the one hand, and

firms in Sweden, on the basis of seven monographs. competencies which are related to the use and imple-

Estades and Ramani (1998)so conducted a com-

mentation of those resources, on the other. The sus-

parative study of 20 biotech SMEs based in France tainable nature of competitive advantage depends on

and the UK. Simplified versions of monographs are
also published in the form of corporate profiles in
specialised journals (e.g. Nature Biotech, Biofutur)
or the reports of consultancy firms such as Ernst &

the difficulty another organisation would have imitat-

ing the source of the reference organisation’s success.
This approach is fruitful for analysing an industry

that relies primarily on a combination of resources be-

Young. The analyses in these studies are often very cause few of its products or services have as yet been

interesting because they point out the different logics
of development of the firms under review. However,
it is difficult to generalise, given the limited number

of firms studied and the heterogeneity of frames of
analysis used in the different contributions. It is also
difficult to generalise the result of the case studies

marketed. The identification of critical resources for
each type of organisation helps to understand devel-
opment logics. Each business model has its own de-
velopment logic which is coherent with the needed
resources—customer and supplier relations, a set of
competencies within the firm, a mode of financing

because of the embeddedness of those firms in theirits business, and a certain structure of shareholding

environment. Lastly, the environment also differs

(Teece et al., 1993 Two main business models have

from one case study to another, depending on the been identified.

continent and the year in which the firm is studied.
These studies of biotech firms’ profiles constitute
a break in research focused on competitiGorter,
1980. Analysis in terms of resources and competen-
cies has been developing since the mid-1980s. This
change reflects the shift of interest from external
towards internal analysis: organisations are studied
from within rather than in relation to their environ-
ment. The increasing openness of organisations has
gone hand-in-hand with a relative disappearance of
boundaries. Thus, the theory of resources, for which
the definition of boundaries is less fundamental than
it is for approaches focused on competition, seems

1. SMEs that run small projects and target market
niches (type A), i.e. small and segmented market
in a small geographic area. Although innovation

is crucial for these firms, the need to maintain
profitability forces them to limit investments in
research. In other words, they realise incremental
innovations whose value can often be explained by
the entrepreneur’s early intuition and launching of a
research programme to transform that intuition into
an innovation. Firms in the A group sell both prod-
ucts and services. For those which sell products,
agreements may be made with outside partners who
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will then perform part of the business (e.g. sub- Firms in group B develop one of the two strategies:
contracting all or part of the production; granting a either they are involved in contract research with large
license for distribution of the product in a foreign firms, or they carry out large research programmes
country). Mechanisms for appropriating profits themselves and valorise the product or service in the
from innovation differ, depending on tacitness and market. When they undertake large research contracts
codification of knowledge. Typically, a firm that for big industrial groups, the “client” will have exclu-
sells a product protects itself against risks of imi- sive rights to the results. In this type of contract, the
tation. If certain activities are outsourced, it takes SME is remunerated in instalments and in the form
steps to remain in a position of leadership as regards of royalties on innovations resulting from the pro-
the products concerned. Appropriation may be gramme. In other words, these firms do not develop the
achieved by legal means, such as patents, by stratefinal product. This type of configuration leads SMEs
gies of the first mover advantage type or, more gen- to adopt a complementary position in relation to ma-
erally, by the ownership of specific assets. LCA is jor industrial groups. They explore new technological
one of the examples of such firm. It commercialises domains that big groups prefer to outsource to remain
diagnostic kits to test the soil quality. When a firm more flexible. Research is based on the establishment
sells services, by contrast, secrecy is most often of technological platforms (generally comprising
enough to guarantee the fruits of innovation, for the large facilities, software and human capital) that can
service offered generally provides too little infor- be amortised on several major research operations.
mation on adequate techniques. Aquanal can be an Depending on the stage of the project, the firm’'s
example of this kind of firms. It develops methods strategy to acquire and co-ordinate resources for de-
to detect GMOs in food and more generally to anal- velopment is not the same: during the years follow-
yse food compositions (mainly for certification). ing start-up, the SME has no sales. As it approaches
Itis rarely in the interests of SMEs inthe Agroup the marketing stage, the SME generates sales licence
and their customers to reserve all exclusive rights revenues for use of its product. In the case where
to the products or services provided. An SME (i.e. heavy investments are needed to move into the indus-
the supplier) that reserves exclusive rights will trial phase, the firm will tend to develop the product
end up relying on certain customers and will be with outside partners. This is typically the case in the
forced to increase its prices to cover fixed costs. If pharmaceutical industry, where the cost of developing
the customer is a firm, the question of exclusivity a drug is very high, especially in the clinical testing
may arise. We note, however, that in that case the phases prior to marketing. Most biotechnology-based
products or services bought generally correspond drugs are developed by biotech SMEs and are com-
to factors that are not critical to maintenance of mercialised by pharmaceutical groups.
the customer firm’s competitive advantage. It is  As far as large companies are concerned, type B
preferable to outsource this activity to ensure bet- firms have a credible project because they are able to
ter flexibility and possibly put several suppliers in set-up extensive research programmes. Since these re-
competition. search programmes are radically new, the incumbent
. Research-intensive SMEs that target broader mar-leaders’ experience is not crucial and SMEs are notat a
kets (type B), i.e. niche markets which cover a disadvantage. In certain cases, innovation requires ad-
large geographic area or large national or interna- ditional assets. It is generally in such cases that type B
tional markets. Famous SMEs that have made their SMEs enter into collaboration with industrial partners.
mark in the history of biotechnology until now The French firms, Genome Express and Genset,
(e.g. Genentech, Chiron, Millenium) are firms with  during the late 1990’s, illustrated types A and B.
very big research programmes. The profitability of Genome Express has been created in 1994 by Y.
such programmes is credible only if the markets Laurent and J.P. Mouret, who worked previously at
targeted downstream are very broad. This posi- Perkin-Elmer, a firm specialised in instrumentation for
tioning is, therefore, radically different from that life sciences industries. Genome Express is basically
of type A firms, which target niches so as not to a firm dedicated to high speed and high quality gene
enter into direct competition with big companies. sequencing. In 2000, the firm sells mainly services,
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i.e. gene sequences, to a large number of clients, fromtheir development. To secure these resources, different
academic labs to pharmaceutical industry. During this kinds of alliances are concluded.

period, Genome Express is clearly a type A firm,

which generates turn over from its activity, and which

runs small research programs to perform incremental g5 Survey and method

innovations. At the opposite, Genset has been founded

in 1989 by tV(\j/O Well(—jknown researchers 'r? b|otecgmq|- For analysing the factors stimulating firms’ growth
gy, P. Brgn ys and M. Vasseur. From the very begin- determining business models based on their ac-
ning, this firm develops large research programmes 10 yisies 5 sample of 60 firms was selected amongst
identify gene involved in important pathologies like the 200 biotech firms in FranceLdmarie and

obesity or cancer. It also runs a small sequencing ac- Mangematin, 2000 Data on each of these firms were

tivity linked to its research activity. Genset is financed ...\ from face-to-face interviewsgenerally lasting
through venture capital and stock market. It belongs 2 h. The interviewee was either the managing director,

to type B firms. Thus, these two firms belong to dif-  osearch director, or financial director. The entire sur-

ferent business models even if the_y both generate turn vey was conducted between January and May 2000.
over through the sequencing activity. For Genome Ex- Surveyed firms were selected from a database of

press, the sequencing activity covers the running costs g French firms, constituted from the results of a

of thg firm. For G'enset, it covers less than 10% pf the short questionnaire sunyy the research ministry
running costs which are mainly research expenditures. ;, 1999 Selection was made with a view to obtain a

To conclude, it seems that a SIS exists in biotech. goh1e that was as representative as possible of the
The central role played by SMEs is underlined by most ¢,.\<+ b siness. Each of the six French firms listed on

olf thehactors. Howeverl,qit ngtfems that all SME‘S do hnot the New Market, EASDAQ, or NASDAQ was included
phay the same pz?rt.hTf_e |herent case studies shOW p, 1 sample. Finally, to ensure a sufficiently objective
that the activity of the firm has an important Impact ;e\ of the firms’ development, those created before

on the type of firm and on its development logic. The 1995 \yere given preference in the survey (only nine
consequences of this heterogeneity is discussed arounqirmS out of 60 were created in 1996 or later)

two hypotheses. On average, the 60 SMEs had 45 employees each

H1. The size of the innovation project determines the and an average turnover of 4. EMThey were founded

two business models with internal coherence for each between 1977 and 1998:_ a quarter before 1989 an_d
business model. the other three quarters since then. These characteris-

tics are similar to the average values observed on the
The first hypothesis discusses the existence of dif- broader sample of 200 French biotech firfriable 1

ferent business models and introduces a criterion of presents the general characteristics of the sample.
relative size of innovative project to structure the busi- ~ The main characteristics of the French biotech
ness models. What percentage of resources is devotedSMES, shown irTable 1 are given as follows.
to the innovative project? Most of the resources? A
small part of the resources of the firm? H1 divides
firms in two categories: firms in which the innovative
project represents a small part of the activity of the
firm, and those built around the innovative project.

e The size of the firms, measured in terms of turnover
or number of employees, was not correlated with the
date of creation. Turnover per employee is highly

1 Time constraints forced us to conduct telephone interviews
H2. Each firm in a business model requires different with 10 of the firms.
resources to run the operational activity. The firm has > SeeLemarie and Mangematin (200@r a presentation of the

to convince different kinds of partners to ensure their results of this study. Data on the 200 firms covered their legal
development P status, date of creation, main financial indicators, technologies

used, and markets targeted.
. . . . 3 In this larger sample, 70% of the firms were created after
Hypothesis H2 underlines the fact that firms in each 1990. The average turnover was 32 million francs and the average

business model target different resources to ensurenumber of employees was 36egmarie and Mangematin, 2000
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Table 1
General characteristics of the sample

Average Minimum Maximum Medium First quartile Third quartile

Date of creation 1991 1977 1999 1992 1989 1995
Turnover (M€) 4.1 0.0 30.5 1.0 0.3 55
Number of employees 45 0 525 16 7 40
Net income (M€) -0.9 —-14.0 5.0 0.0 -0.7 0.1
R&D expenditures (M€) 1.7 0.0 33.1 0.2 0.1 1.3
Share capital (V€) 2.2 0.0 25.2 0.3 0.1 1.7
Annual growth rate of employee 13 0 50

numbers (%) 1997-1998
Total number of alliances 155
Total number of founders 113
Total number of shareholders 257

(1) All the financial data concern the years 1999 (when available) or 1998. The increase in capital is calculated on the firm's entire life
cycle. Growth of number of employees is calculated between 1997 and 1999. (2) Alliances: firms have been asked to record the number
of alliances and the type of partner for the alliance. Alliances with academic teams and alliances with other firms have been spilt. The
localisation of the partner is also important. Is it a local, national, or international partner? When several partners are involved in the same
alliance, they are taken into account in each category.

variable (between 0 and 0.5 €lper person) and is
not necessarily a good indicator of the firm’s health.

e Investments in capital are one of the modes of fund-
ing the firm’s research activity. The level of capital

Biotech SMEs are recent. Firms are less than 10
years old on average. Biotechnology is a new sector
and firms were set-up recently.

Biotech SMEs are small in terms of employees and
turn over. The biotech sector is composed of small

firms with 45 employees on average, and generate o

4.1 M € of turnover.

Biotech SMEs are not profitable in the period stud-
ied. They are at the beginning of their life cycle and
need large investments before generating enough
turnovers to cover running costs.

Biotech SMEs are science-based. On average, R&D
expenditures account for over 40% of the turnover.
These SMEs obviously belong to a high-tech sector,
where 76% of the founders have a scientific back-
ground and 14% are well-known scientists.

The 46 firms, which answer to the question, are
involved in 155 alliances. Thus, partnerships are
one of the main characteristics of this sector. They
are also means for small firms to acquire resources.
Biotech SMEs are involved in partnerships for

is high and the presence of venture capitalists in
the shareholding reveals the importance of capital
for biotech SMEs. Compared to other SMEs in the
traditional sector, the number of SMEs listed on
the stock exchange is high.

The most interesting characteristic revealed by
Table 1is heterogeneity. The survey focuses on
one type of firm (SMES) in one given sector
(biotechnology). The SMEs present a high degree
of diversity, in their financial results (turnover,
net income—some of them have negative results),
in their research activity (from 0 to 33.1 I of
R&D expenditures) and in their size (from one
to 525 employees). This diversity suggests that
the activities of firms differ and that the logics
of development may also be different. Because of
heterogeneity, all data are analysed through their
medium and quartile rather than mean and standard
deviation.

The heterogeneity of resources (human, scientific,

and financial) mobilised by firms to guarantee their
survival and development relates to various strate-
gies. During interviews with managing directors, the

gaining access to scientific knowledge and scien-
tific platforms. Most partnerships with a scientific
team remain local and are mainly based on existing
relationships. Biotech SMEs contract mainly with
large and multinational firms. Se&able 6 for
further details.

4 Even if it is rare for science-based firms, some firms have no
R&D expenditures, i.e. no formal R&D structure. They are mainly
service oriented.
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relationship between the firm’s activity and the am-
bition of its innovation project appeared clearly. The
distinction between firms in groups A and B is based
on three variables taken from the interviews: (1) the
firm’s business strategy and the positioning prompted
by its leaders. Will the firm develop a product or tech-
nology that caters for a local or an international mar-

V. Mangematin et al./Research Policy 32 (2003) 621-638

correlated with the number of employees. Average
turnover per employee is equal to 110€Kper per-
son, the average current value in many sectors. When
this indicator is studied for each firm, we note a clear
link between this type of indicator and the age of the
firm: the six SMEs with the highest average turnover
per employee were all created before 1990, whereas

ket? Are patents national, European, or international? the six SMEs with the lowest average turnover per
(2) Does the firm invest essentially in R&D, or does it employee were all created after 1994. This result is
primarily develop an offering of products and services consistent with growth rates that are as high as 30%
that generates turnover? (3) Is the firm’s main activity (on turnover) and 13% (on staff).
research, or does it also develop sales and production? These firms, all invest in R&D, but their projects
A qualitative analysis of the interviews enabled us to are of a reasonable size compared to the size of the
the divide firms into these groups, according to their firm. Note, however, that the levels of intensity of
business strategy and activity. The following section R&D of type A firms are high (10% on average)
analyses the coherence of firms in each group and thecompared to other sectors. To sum up, type A SMEs
development logics in which they are grounded. have similar financial results. These firms have a net
growth of their turnover and have to maintain a bal-
anced accounting system. Maintaining this balance
is especially difficult during the early years, before
the firm has developed its first products. At that stage
it is rarely possible to maintain a research team and
most of the research is conducted by one or two
Basically, firms have been clustered in two groups: people.
group A, consisting of those which have a small in-  Type B firms have very different characteristics
novation project and target market niches; and group from those in the preceding category. Some of the
B, consisting of those which have a radical innovation firms are at the beginning of their life cycle and there-
project. In our sample, 37 firms are in type A and 23 fore focus on research without selling. That explains
firms in type B.Table 2summarises the main charac- the high standard deviation on the turnover. For those
teristics of each type. which sell research through contract research, the
The analysis of firms’ income and expenses clearly average turnover is much higher. On the other hand,
indicates the difference between traditional firms that when considered in proportion to the number of em-
target market niches (type A) and research-intensive ployees, the turnover is lower than that of type A
firms (type B). The distribution of firms differs in re-  firms (90K € as opposed to 110€).
spect of all characteristics except age and turnover. It, The importance of research programmes is clearly
thus, appears that the creation of each type of firm is apparent in R&D investments. Some of the B type
relatively homogeneous in time and that the appear- firms have R&D investments that are far higher than
ance of a particular type of firm is not related to a theirturnover. In general, the average intensity of R&D
particular period. In general, type A firms are smaller generally exceeds 50%. Type B firms fund their activ-
(average number of employees is 10, compared to ity through capital.
30 for type B), generate a turnover that covers run-  Finally, the analysis of income and expenses en-
ning costs (including R&D spending), and grow more ables us to draw a coherent picture of the development
slowly than firms in group B. One of the reasons for of the two types of firm. The development of type A
which turnovers are not significantly different in the firms is based on their activity. They sell products or
two groups is that our sample groups together firms at services to clients. Their development depends on the
different stages of their life cycle, in both groups. size of the market; its expansion leads to a rapid de-
Each group has particular characteristics. For type velopment of the firms. By contrast, type B firms are
A SMEs, the turnover is always clearly positive and based on their research and innovation projects. To be

4. Results

4.1. Firms that mobilise different resources



Table 2
Basic characteristics of the two business models

Mann—Whitnecy A B Full samplc
Medium First Third Medium  First Third Medium First Third
quartile quartile quartile quartile quartile quartile

Number of firms - 37 23 60
Date of creation (year) NS (P =0.2703) 1992 1987 1994 1992 1989 1996 1992 1989 1995
Number of employees (P = 0.0035) 10 5 22 30 13 108 16 7 40
Turnover (K€) NS (P = 0.8912) 1007 396 2679 1264 162 7287 1041 336 5482
Net income (K€) (P = 0.000) 16 —6 91 —1098 —4369 —141 -5 —714 55
R&D spending (K€) (P = 0.0001) 82 37 305 1313 770 2672 229 65 1313
Share capital (K€) (P = 0.0021) 175 61 694 1650 257 3011 297 88 1730
Annual growth rate of employee (P = 0.0446) 11 0 35 37 2 60 13 0 50

numbers (%) 1997-1998
If P < 1% then ™*; if 1% < P < 5% then **; if 5% < P < 10% then *; if 10% < P then NS (non-significant); The Mann—Whitney test has been used to calculate
these data. The Mann—Whitney test is a non-parametrical test which can be performed on data to compare two independent samples. Gaussian distribution is not required
to perform this test. All the financial data concern the years 1999 (when available) or 1998. The increase in capital is calculated on the firm’s entire life cycle. Growth of
number of employees is calculated between 1998 and 1999.
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Table 3
Capital contributions

Type of business

Mann—Whitney A B Full sample
Medium  First Third Medium  First Third Medium  First Third
quartile  quartile quartile  quartile quartile  quartile
Cumulated capital contributions on P =0.000) 0.1 0.0 1.4 10.1 22 26.0 1.1 0.1 8.9
the firm’s entire life cycle (M €)
Cumulated contribution by venture P =0.009) 42 1.0 9.7 54.9 13.0 152.8 13.8 35 84.5

capital on the firm’s entire life cycle (M €)

The contribution of venture capital is calculated as an average for firms who use it. Only those cases in which venture capitalists are the only parties involved at the round
table are taken into account.
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able to achieve their goals, the CEQx these firms
have to convince investors to invest in their capital,
since capital investors fund their operating activity.

To sum up, the size of the innovative project splits
the sample into two business models. Thus, hypoth-
esis H1 can be accepted. All the firms in the survey
belong to the same sector. They have common charac-
teristics: acquiring and developing scientific capabili-
ties through internal research and alliances with both
firms and academic teams. They also require funds to
develop their activity. However, the degree to which

631
Table 4
Current structure of shareholders
Number of shareholders 264 A B Chi-square test
Identity of shareholding
Founders 42 30 12 ** (P =0.018)
Other SME 17 9 8 NSR =0.382)
Large firms 18 7 11 * (P =0.018)
Venture capital 34 15 19 ** (P =0.001)
Public 6 0 6
Others 8 1 7
Firms surveyed (60) 37 23

these resources are needed and the nature of the partf P < 1% then™*if 1% < P < 5% then™; if 5% < P < 10%

nership to acquire these resources are different in types
A and B firms.

4.2. Musicians playing the same score in different
orchestras

4.2.1. Types of business, structure of shareholding
and movement of capital

Table 1suggests that start-ups accompany their de-
velopment by increasing capitdlable 3presents the
sum of capital invested in firms during the different
round tables, by business model, whileble 4iden-
tifies the different categories of shareholders. It ex-
hibits the heterogeneity of firms in the capital needed
and collected. In type A, small inputs suffice, and can
be made by the founder of the firm alone or by fam-
ily members or partners, or can be drawn from prof-
its. Capital contributionsTable 9 are a key factor in
the financing of type B firms, even if some of them
have a high turnover. Since their creation, these firms

then*; if 10% < P then NS (non-significant). Shareholders in the
year 2000 are described in six categories. Some shareholders are
present in several firms, making the number of shareholders higher
than the sum of the shareholders by identity. Only “active” share-
holders have been mentioned by the CEO, so that other sharehold-
ers, who represent a small minority, may have been omitted. The
different categories are mutually exclusive: founders who created
the firm and are still shareholders; individuals, family, friends or
business angels; other SMEs, firms which have participation in
the capital; large firms or multinationals which have participation

in the capital; venture capitalists who have invested in SMEs; the
public, when firms are quoted on the stock exchargdle 4is
expressed in terms of presence or absence of each type of share-
holder for a given firm. A shareholder that finances two firms is
counted twice. On the other hand, for a firm with several share-
holders of the same kind, e.g. several venture capitalists, the type
of shareholder, and not the number of shareholders will be counted.

(Table 2. The opposite result is observed for type B,
probably because of financial expenses.

When firms are listed in the stock exchange, the ex-
pected profit is high. As pointed out in Le Mon8le,
the price earning ratio (PER) of the firms listed in the

have managed to raise an average of between 15 andVASDAQ is about 144, compared to 20 for the blue

30 M € from shareholders (see following section for
an analysis of shareholder structure). These capital

chips which compose the Dow Jones. Type B firms are
those in which the expectation of growth and of fu-

contributions explain the high values of share capi- ture profits is the highest. Thus, institutional investors
tal, even if Only part of the contribution is channelled (mosﬂy business ange|s and venture Capita”sts) fund
into share capital. In other words, the older the firm, the starting steps of these firms. If the firm is success-
when the capital contribution is made, the higher the fy|, business angels and venture capitalists can stay in
price will be for a given proportion of capital. These the shareholding of the firm to increase the value of
capital contributions are transformed into liquid as- their share or they are able to sell out their shares
sets that the firm progressively uses up. Ownership when the firm makes an IPO.

of these liquid assets results in interest received that
partially compensates losses linked to the firm’s busi-
ness. This is probably the main reason why these firms
have a higher net income than their operating income

6 De Tricornot, A., L'insaisissable valeur du Nasdaq et des
entreprises de la nouvelezonomie, Le Monde, 27 February, p. 20.

" The business angels and venture capitalists have lots of stocks,
and it takes time for the market to generate the required liquidity

5 CEO: chief executive officer. to buy out all the stocks (at a good price for the shareholders).
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The current structure of capital clearly reflects the new shareholders to influence management; (3) finally,
history of these firmsTable 4. Here, we simply iden-  these firms rarely reach the stock market which is the
tify the different types of actor present in the capital. most favourable capital outlet for venture capitalists.
Since setting up a business initially involves a few peo- This type of stumbling block is generally not found in
ple, natural persons are often shareholders. In the casaype B firms, and shares can be resold either to big in-
of type A firms, the founder almost always owns a dustrial groups or to the public at the time of flotatfon.
substantial proportion of the shares. Genome Express, The last issue, concerning shareholding, concerns
during the late 1990s, is a good example of this situ- the evaluation of the firm and the signal that investors
ation. By contrast, this is the case in only half of type look at. Type A indicators are traditional: turnover
B firms. When B type firms have been set-up only re- and profit margins are the main indicators. These
cently, their founders are more likely to be large share- firms have no specific characteristics in addition to
holders, but their share of capital diminishes when the others in the sector (high level of R&D expenditures,
need for funds increases. The firm still has to convince partnerships and capital investments). By contrast,
other actors to invest in it. investments in type B firms are mainly driven by

The presence of major industrial groups is con-
sistent with the given analysis of relations between
SMEs and big companies. Type A firms focus on mar-
ket niches and are therefore of little interest to large
groups. By contrast, type B firms are large groups’ po-

expectations of profit rather than existing or even
planned profits. Thus, investors have to believe un-
usual and non-financial signals. As profit expectations
are based on science, signals are scientific: curriculum
vitae of founders, scientific committees, and tangible

tential partners or rivals in their core business. These commitments like patents or publications. Investors
groups, therefore, frequently acquire shares in firms have to follow and believe such signals and indicators
in these categories when they reach a certain levelto invest large amounts of money in promising, but
of maturity. Since at the beginning of their life cycle highly fragile, firms. The concentration of the share-
type B firms’ research results are still too hypothetical holding is the main consequence of such a situation.
to interest industrialists, these investors prefer to wait It implies as follows.

and pay more to gain access to less risky projects.

Venture capital firms are virtually indispensable
partners for type B firms, since over 19/23 use them.
This proportion is over twice as high as that of type
A firms. Moreover, the analysis of the average contri-
bution of venture capital firms per biotech SME also
shows substantial differences between types A and
B. Very high contributions in the case of new type B
firms reflect the significant development of this type
of institution in France. More detailed analyses on the
origin of venture capital firms reveal substantial dif-
ferences between different types of SME: most capital
contributions for type A firms were from regional
venture capitalists, while foreign venture capitalists
intervene primarily in type B firms.

Venture capital firms are not intended to remain
shareholders in the long run. Their involvement in a
high-risk project is based on expectations of large fi-
nancial returns. Type A firms pose several problems

from this point of view: (1) they generally run less ———
P ( ) Y9 y 8 In most cases, flotation calls for additional capital by institu-

”Sky' and also less prOfltable p_I’OJECtS; (2) In many tional investors (banks and insurance companies) during the pre-
cases, the founder controls the firm and would like t0 fjoat stage. These investors, largely absent from the databases

maintain that control, thus leaving less latitude to any studied here, have been put into the ‘public’ categoryable 4

e The number of actors is reduced. Even when
they are public, the shareholding of these firms is
concentrated amongst a limited number of share-
holders, mainly institutional investors. Up-to-date
scientific knowledge is necessary to be able to in-
terpret signals like publications or scientific trends
(Boissin and Trommetter, 20D1As a result, the
shareholdings of these firms are mainly composed
of persons involved in biotechnology. The liquidity
of such firms, when they are listed, may be re-
duced compared to other sectors that are easier to
understand for a large public of investors.

e Actors are specialised. Compared to other sectors in
which traditional financial indicators can be inter-
preted with general knowledge of the sector, biotech
firms require specific investments to understand the
logic of the sector. It is necessary to be involved
in both the scientific community and the financial
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community. Even institutional investors need to Table 5

be specialised and only few actors are involved in Characteristics of the founders

biotech firms which require large investments. That Number of founders 113 A B  Chi-sqaure

is one of the reason why venture capitalists and insti-

tutional investors like pension funds are specialised.
e The notion of “good results”, which is quite com-

Founders’ experience

Scientific experience

. " . . . Scientists 28 23 5 ** (P = 0.000)
mon in traditional sectors (high profit rate, high Scientific researchers 30 13 17** (P = 0.014)
profit prospects, low level of debt, etc.), has to be Famous scientists 11 1 10 ** (P = 0.000)
redefined and adapted. Thus, both shareholders and Managerial experience
CEOs need to agree about what “good results” are Junior manager 19 16 3 ** (P = 0.004)
in a general framework of financial losses. Patents, Senior manager 20 4 16 ** (P = 0.000)
contract research, or contract licences with large rims surveyed (55) 32 23

pharmaceutical companies are usually considered , .
f ble indicat h m duct The number of founders describes the number of persons involved
as lavourable Indicators, as are phase Products. i, the creation of the firm. When available, their initial training

e Science and shareholding are international. To be and professional experience have been recorded. Two professional
able to generate high returns on investments, type experiences are recorded: scientific experience and managerial
B firms have to focus on international markets. experience. The scientific experience is ranking in three levels:
Thus, the advance of science is no longer national, (1) junior scientists are persons who have a scientific background,

but int fi | This ch teristic has t engineers, or Ph.D.s; (2) senior scientists are at least post doc,
ut international. IS Characteristic has two CONSe- ,,4 haye research experience after the Ph.D. (some of them had

quences. (1) The decision-making process in type a position in an academic team before creating the firm); and
B firms depends upon international criteria and (3) famous scientists are those who have already published a lot

decisions. Before IPO, B firms have international and have a high level of scientific visibility. In our sample, they
venture capitalists who invest in firms in Europe are those who have published more than 15 papers recorded in

. . the Science Citation Index. Founders are described as having a
and the USA. European firms compete with Amer- managerial experience if they have either a managerial training

ican ones to acquire resources. After IPO, they or a scientific background and a managerial experience in a large
compete on the same stock exchange (NASDAQ, firm or in the creation of a biotech SME. Those who have little
Euronext, etc.) to attract shareholders. (2) Share- managerial experience are considered junior. Those who have
holders have to be more and more professional in already been in positions of leadership in a major industrial group
their | t tb f the int Hi lisati or banking institution are senioffable 5is expressed in terms
eir inves me.n. ecause or the In _ema |0n§1 Isation ¢ presence or absence of each type of founder for a given firm.
of the competition and the production of science. i a founder has two competencies—scientific and managerial—
she/he will be counted twice. By contrast, if the firm has several
All in all, when indicators are transient, and when scientists which similar competencies, they will be counted only
the amount of money needed for development is high once. The founder’s experience is determined on the basis of the
. t b | f . ’I last job held. The differences in the experiences of founders are
Investors ?Come .ess num.erous’ more prc_) eS_SIO.na 'significant between types A and B. For each line, a Chi-square
and more international. Indicators and their signif- test has been performed with the default entries are junior scientist
icance require agreement in the community of in- or junior manager, depending on whether the person is from an
vestors. They are difficult for outsiders to understand academic or industrial environment.
and risks of manipulation of prices are high. Since
this is a new and transitory situation (because every- presence of a scientist as a founder is not the same
one expects to have traditional firms which generate when that person is a junior scientist who is able to
turnover and profit as soon as possible), the commu- operate one technique, and when she/he is a famous
nity of investors remains small. scientist who brings with her/him a large network of
collaboration and relationships. Thus, scientists play
4.3. Business models, founder’s characteristics and different roles, depending on their experience. Junior
acquisition of resources scientists can run experiments and do the job them-
selves. Based on a Poperian analysis of scientific pro-
As shown inTable 5 most of the founders have duction, Shinn (1988)shows that a division of work
a scientific background. But the significance of the exists in laboratories. Senior scientists are able to
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co-ordinate more complex research and divided work access to certain technological facilities or to scientists
and tasks. They are also able to generate new hypothedin their speciality. They also manage contracts with
ses and models. Junior scientists have fewer capacitiedocal or national firms to secure access to markets. By
to co-ordinate complex projects and are oriented more contrast, type B firms are more globalise, even when
towards the implementation of specialised tools. they are small. They conclude international partner-
Moreover, two main types of founder have been dis- ships with academic teams specialised in a particular
tinguished: academics and managetatberine and  field and with large firms which valorise their specific
Corolleur, 200). In each of these categories a distinc- competenciesTable §.
tion is made on the basis of the person’s experience In general, biotech SMEs have more than two
and responsibilities. The analysis reveals a very clear partnerships in average. Partners with whom these
connection between the founder’s characteristics and alliances are concluded have few distinctive char-
the type of activity of the firm. Founders with exten- acteristics, except for co-operative agreements with
sive experience are almost systematically involved in local academic teams for type A firms and with inter-
the creation of type B firms. By contrast, founders with national groups for type B firms. These characteristics
little experience more often appear in type A firms. confirm the relations between founders and the busi-
This correspondence probably stems from constraints ness model. Junior scientists set-up their firm near
relating to the firm’s mode of capitalisation. To be able the laboratory in which they did their Ph.D. or spent
to raise large amounts of capital the founder has to be the first years of their scientific career, and maintain
able to provide guarantees as to the credibility of the close ties with the team in that lab. By contrast, type
proposed project. B firms are founded by senior researchers who often
As shown previously, the visibility of the scientist have good international visibility that enables them
in the academic community plays a key part as re- to convince international groups of the quality of re-
gards venture capital. It gives credibility to the scien- search conducted in their firm. The analysis of the
tific project of the firm. A similar conclusion can be founders of a firm, of the partnership and of the way
drawn for alliances. All biotech SMEs enter into part- in which the firm finances its activity reveals that
nerships to gain access to critical resources. But thetypes A and B firms require different resources to
nature of the critical resources differs in types A and run operational activities. Depending on the business
B firms. Type A firms mainly need access to techno- model, different indicators are analysed by partners
logical platforms and to scientific teams with general and potential investors. Thus, empirical data supports
knowledge. Thus, scientists in the firm, who are gener- hypothesis H2. The development of types A and B
ally the founders, usually maintain contacts with their firms is not based on the same resources. Type A
previous team (from their Ph.D. or post doc) to have firms have to convince local or national businesses

Table 6
General characteristics of the sample

Number of alliances 155 A B Chi-square test

Type of alliances

With a local academic team 27 19 8 ** (P = 0.055)
With a national academic team 15 7 8 NS £ 0.249)
With a international academic team 6 2 4 NS £ 0.176)
With a local firm 19 9 10 NSRK =0.191)
With a national firm 21 12 9 NSH = 0.845)
With a international firm 24 9 15 (P = 0.002)
Other 5 4 1 -
Firms surveyed (46) 27 19

Table 6is expressed in terms of the presence or absence of each type of partnership in a given firm. A firm that has two partnerships
with an international academic team will be counted only once. By contrast, a partnership in which several types of partner are involved

will be counted as many times as there are partners.
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to buy their product or service if they are to generate
a turnover enabling them to gradually expand. Their
contacts with local and national teams afford them ac-
cess to scientific breakthroughs and sometimes also to
technological platforms. Capital needs are small, and
are often met by local venture capitalists linked to the
public authorities. In type A firms, partnerships with
firms are alliances for production or commercialisa-
tion. The resources that the firm exchanges with other
partners are mainly products and services as opposed
to turnover, and profits as opposed to investments.
These results are consistent with Mansfield’s ones
(Mansfield, 1995 when he finds that firms draw on
local universities for applied research, but for basic
research they are connected to the most appropriate
labs wherever it is located. Type B firms exchange
credibility, signals of excellence, and expectations of
potential profit as opposed to capital investments to
finance research. Thus, firms are not really competing
to convince the same partners, clients or network. The
driving force of development is therefore also differ-
ent. Although, types A and B firms belong to the same
sector, the two types of firm do not really compete o
for resources. Each type is a specific case, with type
A firms competing for markets and clients and type B
for investors. They are playing the same score, but in
different orchestra, and in different theatres. To what
extent is a firm locked in a specific business model?

4.4. Dynamics of the transition from one type of
business to another

Characterisation of types of business has made it
possible to explain the financial constraints weighing
on a firm’s development and, in the case of type B
firms, the constraints weighing on the founder’s pro-
file due to the need to raise large amounts of capital.
Business models enable us to understand the internal®
coherence of firms and to characterise the resources
they mobilise. This representation also helps to explain
certain important mechanisms governing each type of
activity. The emergent business model characterising
type B firms can only be temporary. The longevity of
this type of firm involves a transition towards another
model. Four types of evolution can be identified.

e Disappearance of the firmSeveral reasons of a
structural and conjunctural nature can explain this
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type of evolution. Biotech firms develop an inno-
vative scientific project and explore hypotheses.
Some of these hypotheses may prove to be scien-
tific dead-ends, which nullifies investments made
and leads to bankruptcy. Other, more conjunctural
causes, can also be the cause of bankruptcy, since
these firms are highly dependent on venture capital
investments. A lack of liquidity of stock markets re-
lated to an unfavourable context, as in the first half
of 2001, for example, can lead to financial delays
or deficiencies that are fatal for firms. Likewise,
discussions on intellectual property rights on liv-
ing organisms, which strongly influence patenting
strategies, can lead certain firms to ruin if they have
not anticipated new laws. The fall of biotech val-
ues following the Blair/Clinton declaratiSrattests

to firms’ sensitivity to their political and legisla-
tive environment. Finally, a discovery made more
quickly by another research team in a rival firm can
strongly reduce the value of a firm’s research. Thus,
whether for internal reasons, or reasons related to
the environment, certain firms can disappear.
Focus on a nicheThe firm’s strategy of positioning

in international markets may prove fruitless, espe-
cially due to the scientific competition to which it

is exposed. It may then redeploy its investments, at
least partially, in market niches where it valorises
specific competencies. This strategy corresponds to
a withdrawal to a less ambitious project. Its viability
depends on the state of the competition and invest-
ments made. Some firms, whose shareholders in-
clude venture capital companies that have remained
present for many years despite the business not tak-
ing off, seem to be in this case. Such firms are not
as successful as anticipated, and venture capitalists
have difficulty withdrawing their capital since the
firms concerned are not quoted on the stock market.
Buy-outs Some firms are bought out by industrial
groups after proving themselves. In this category we
find companies such as Appligene (founded in 1985,
with an 80% buy-out by the US Oncor in 1995 and
then by the Canadian Quantum), Systemix (founded

9 On 16 March 2000, Bill Clinton and Tony Blair advocated free

access to the human genome, asking for the results of sequencing
of the human genome to be put into the public domain and for
patents to be limited to their industrial and medical exploitation.
Le Monde, 15 March 2000.
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in 1988 and bought out by Sandoz in 1992), and
Agrogene (founded in 1989, gradually bought out
by Limagrain and then taken over by Perkin-Elmer).
These firms differ from subsidiaries created ex ni-
hilo, in so far as they started off independently. This
evolution is not specific to type B firms. The event
must be considered as a stage in the development of
the SME and not as a sign of failure. The buy-out
may be explained by problems experienced by the
SME (problems securing access to markets, incom-
plete technology base) but also by the group’s wish
to acquire it. The buyer’s aim is either to complete
its technology base with the patent portfolio or tech-
nical competencies of the SME, or to use the SME
to gain a foothold in the country. In the latter case,
the acquirer is often a foreign group. The firm then
acts as a bridgehead in France to transfer technolo-
gies or products developed by the parent company.
The buy-out is followed by changes in the SME. Its
research may be concentrated with that of the group
to avoid duplication.

Coming out on topFor some firms the gamble pays
off. They market radical innovations that generate
huge cash flows and make them unavoidable actors.
These firms, most of which are in the human health
sector, are the ones that, either alone or in part-
nership with a pharmaceutical firm, produce active
principles or new drugs that capture a large slice
of the market (what in the pharmaceutical indus-
try are known as blockbusters). If the firm chooses
to commercialise its product itself, it will have to
acquire the competencies of pharmaceutical firms
and act like a firm in that sector. If it sells its in-
novation to a pharmaceutical firm, it will remain in
the biotechnology sector to valorise its research in
other directions.

The emergent business model is temporary and
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seen that it is not easy for founders with limited
experience to directly set-up a type B firm. Some
entrepreneurs interviewed in the survey, neverthe-
less, clearly planned to progressively move towards
a type B business. In other words, going through
type A firms is a way of building up additional
experience and credibility in the biotech business.
This experience will not, however, be equivalent to
that of the founders of type B firms because it will
have been acquired in very different organisations.
Moreover, the founder will have to agree to conces-
sions regarding control of the company. Thus, the
question is to study how type B businesses can be
developed when they have a past that differs
substantially from that previously observed. The
sample studied did not include that type of case
except for Kappa biotech which was created by the
founders of Biovector-Therapeutics and Genome
Express, two persons formerly employed by a large
firm which sells biotech equipment. Kappa has
chosen to valorise its innovations in cosmetics and
is developing research capabilities to move into
pharmaceutical markets. It is clearly a type A firm,
but the ambition of the founders is to set-up a type
B firms as soon as possible. Genome Express be-
gan by doing sequencing and functionalisation. It is
now setting up large research programmes involv-
ing international teams to develop new sequencing
and functionalisation techniques.

Geographic expansion to conquer new markets
Founded on the basis of a local or national market,
firms with recognised competencies in a market
niche can expand by conquering new markets, either
in sectors neighbouring those in which their com-
petencies are recognised (application to animals or
plants of competencies acquired in human health,
as in the case of genomics or bio-computing, for
example), or in countries which lack their specific

the evolution of firms corresponding to this develop-
ment model vary widely. Possible trajectories of type
A firms are more classic. Three possibilities can be
identified.

competencies, i.e. countries with a less advanced
biotech sector, as in eastern Europe and southern
Europe. This strategy often implies external growth

operations, such as joint ventures or the buy-out

e Development of an ambitious project based on the  of local partners. It can also take the form of di-

firm’'s competenciesWith a scientific and tech-

nological base valorised in existing products and
services, some firms can run ambitious projects
that take them closer to the type B model. Transi-
tion from types A to B is probably rare. We have

rect investments abroad in the form of creation of
subsidiaries.

Maintaining the “craft” character of the business
Some firms have no growth strategy and generate a
business enabling them to live.
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The analysis of business models enables us to high-firms to raise capital at the IPO stage. This result is
light the development prospects of biotech firms. It totally consistent with results obtained here for model
shows the eminently labile character of the emergent B, but does not apply to model A. This confirms the
business model that represents only a stage in themore general idea that it is necessary to develop ap-
firm’s development. While it is legitimate for investors  propriate economic indicators when the firms studied
and actors in the sector to have their eyes fixed on the have different characteristic§.

short-term evolution of firms, it is legitimate for the Finally, this research provides important elements
public authorities to support the middle-term develop- for an analysis of the advantages of public policies
ment of these firms. focused on the development of biotech SMEs. The

differentiation of business models helps to explain
the sometimes very variable effects of certain public
5. Conclusion policies, and can facilitate the definition of appropri-
ate instruments for each type of business. It finally
Based on a study of the development of the biotech- underlines the crucial of public policy in funding,
nology sector and of biotech SMEs in France, this basing science (through subsidies, venture capital, or
paper underlines the diversity of firms involved in this other ways) developed in type B firms.
sector even if the two main business models share
common characteristics: science base, leading role of
SMEs, and resource acquisitions through alliances. Acknowledgements
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