
General rights 
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s) 
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open 
content license (like Creative Commons). 

Disclaimer/Complaints regulations 
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, 
please let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the 
material inaccessible and/or remove it from the website. Please contact the library: 
https://www.amsterdamuas.com/library/contact/questions, or send a letter to: University Library (Library of the 
University of Amsterdam and Amsterdam University of Applied Sciences), Secretariat, Singel 425, 1012 WP 
Amsterdam, The Netherlands. You will be contacted as soon as possible. 

Institutional entrepreneurship in constructing alternative paths
A comparison of biotech hybrids

Author(s)
Divito, L.E.D.

Publication date
2012
Document Version
Final published version
Published in
Research policy

Link to publication

Citation for published version (APA):
Divito, L. E. D. (2012). Institutional entrepreneurship in constructing
alternative paths: A comparison of biotech hybrids. Research policy,
41, 884-869.

Download date:23 May 2023

https://research.hva.nl/en/publications/98ec9b2a-4d6f-4f58-ae5c-7fda0a6a1b1c


I
b

L
M

a

A
R
R
A
A

K
B
N
N
V
I

1

h
t
s
t
s
t
r
t
p
t
t
m

e
a
d
c
2
t
n
w
l

0
d

Research Policy 41 (2012) 884– 896

Contents lists available at SciVerse ScienceDirect

Research  Policy

j our nal ho me  p ag e: www.elsev ier .com/ locate / respol

nstitutional  entrepreneurship  in  constructing  alternative  paths:  A  comparison  of
iotech  hybrids

ori  DiVito ∗

anchester Business School, University of Manchester, Booth Street West, Manchester M15  6PB, United Kingdom

 r  t  i  c  l  e  i n  f  o

rticle history:
eceived 20 May  2009
eceived in revised form 20 January 2012
ccepted 14 February 2012
vailable online 22 March 2012

a  b  s  t  r  a  c  t

This  paper  investigates  how  firms  adapt  their  innovation  strategies  to cope  with  constraints  in  national
institutional  environments.  It is  a comparative  case  study  of  Dutch  and  British  dedicated  biotechnol-
ogy  firms  focusing  on  a particular  type  of  strategy,  the  hybrid  model.  Patterns  of  skill  accumulation  and
learning  present  in  the  Dutch  hybrids  are  indications  of  how  they  use  institutional  advantages  to  focus  on
low-risk innovation  and  build  deeper  competences  while  also  pursuing  high-risk  innovation  strategies.
eywords:
iotechnology
ational business systems
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arieties of capitalism

The  Dutch  hybrid  model  offers  insight  into  how  firms  comply  with  the  dominant  logic  of  the  biotech-
nology  field  even  when  their  institutional  frameworks  encourage  the  pursuit  of  low-risk  innovation
strategies.

© 2012 Elsevier B.V. All rights reserved.

configurations, for example by accessing functional equivalents, or
substitutes, for financing or skills. A problem that scholars have
not yet resolved is the integration of the different levels of analysis
nstitutional entrepreneurship

. Introduction

Since the birth of the biotechnology in the 1970s, entrepreneurs
ave been trying to exploit the potential of these promising
echnologies and investors, universities and governments have
upported them in the process. The success of the US biotech indus-
ry, and especially the Silicon Valley model (Casper, 2007b)  has
tood out as an example to other nations and provided a blueprint
o jumpstart an industry. Yet the question that continues to be
aised is: can economies that have fundamentally different institu-
ional environments orchestrate the Silicon Valley model through
olicy? What happens to firms and institutions when policy ini-
iatives encourage innovation strategies that are incoherent with
heir national systems? And what kinds of adjustments do firms

ake to compensate for the shortcomings in the system?
The central premise of the comparative capitalism stream of lit-

rature is that institutional systems influence national economic
ctivity. These systems develop slowly and historically and create
ifferent institutional configurations that result in diversity among
apitalist economies. Scholars (Amable, 2003; Hall and Soskice,
001; Tylecote and Visintin, 2008; Whitley, 1999) working in this
radition have identified different ideal types, or typologies, of eco-

omic coordination of national economies. A major feature of this
ork is how it accounts for innovative specialization on a national

evel, showing how different configurations of institutional

∗ Tel.: +44 0161 306 3423; fax: +44 0161 275 7143.
E-mail address: lori.divito@gmail.com

048-7333/$ – see front matter ©  2012 Elsevier B.V. All rights reserved.
oi:10.1016/j.respol.2012.02.002
systems, such as the financial, corporative governance, labor or
public science systems, affect the ways different types of firms
create technological advantages in different national contexts.

In the last few years, comparative capitalism, and neo-
institutional theory in general, has been criticized for being too
deterministic in its view of path dependence (Crouch, 2005) and
its lack of recognition of actors’ capabilities in changing institu-
tional frameworks or creating alternatives to the dominant paths.
The process of institutional change and of the hybridization of insti-
tutional systems1 as actors seek alternatives to dominant paths is
gaining more attention from scholars as well as the role of individ-
uals and firms, or institutional entrepreneurship,2 in the process of
institutional change.

One of the concerns that this paper addresses is that prior
studies (Casper and Whitley, 2004; Hall and Soskice, 2001) have
focused primarily on the national level and neglected to take into
account how entrepreneurs at the firm level change institutional
1 Hybridization of institutional systems implies the combination of institu-
tional systems characterized by liberal market economies or coordinated market
economies (Hall and Soskice, 2001). Hybridization of institutional systems is highly
debated and some comparative systems scholars believe that hybrid national
economies actually constitute different types (Hotho, 2009).

2 Institutional entrepreneurs are defined as actors, individual or collective, that
recombine elements of institutional systems in order to produce change (Crouch,
2005).

dx.doi.org/10.1016/j.respol.2012.02.002
http://www.sciencedirect.com/science/journal/00487333
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n an effort to explore in much greater depth the various innovation
trategies in different sub sectors of ‘high technology’ industries.
or informed policy making, it is necessary to understand the
ore complex interrelationships between institutional systems

nd industries at a finer level of analysis than what previous studies
ave attempted to do.

Studies on the biotechnology industry cross over several areas
f interest, including networking, innovation, technology or knowl-
dge transfer, strategic alliances and clustering. In the last decades,
ur knowledge has increased greatly on inter-firm and university-
ndustry alliances (Arora and Gambardella, 1990; Bozeman and
aughan, 2007; Gittelman, 2006; Kenney, 1986; Powell et al., 1996,
005) and the changing institutional environment that created
he conditions for dedicated biotechnology firms3 (DBFs) to flour-
sh (Coriat et al., 2003; Marsili, 2000; Quéré, 2003). From this

ork, we know that a particular institutional framework, consist-
ng of but not limited to financial systems that provide access
o high-risk venture capital, liquidity and shareholder corporate
overnance and of labor systems that support mobility and flexi-
ility, encourages firms to engage in high-risk innovation strategies
Almeida and Kogut, 1999; Casper, 2007b; Casper and Whitley,
004; Saxenian, 1994; Tylecote and Visintin, 2008; Whitley, 2007).
uestions remain, however, about how DBFs, which are not located

n this type of institutional environment, access critical resources
o follow high-risk innovation strategies.4

This study extends the literature on comparative capitalism by
ontributing to our knowledge about institutional entrepreneur-
hip on the micro level. The study investigates the affect of national
nstitutions on the development of innovative firms in the bio-
harmaceutical industry and aims to understand how firms follow

nnovation strategies incongruent to the national institutional con-
gurations. It challenges the idea that entrepreneurs and firms are
ound to follow dominant paths by investigating on a firm level
he alternative paths that actors create when faced with national
nstitutional constraints.

In the paper I argue that the British and Dutch DBFs that follow
ybrid business models, which combine elements of both high-
isk and low-risk innovation, do so for completely different reasons
nd because of different institutional circumstances. I also argue
hat the institutional persistence of a high- or low-risk innovation
pecialization dominate these hybrid DBF strategies. Nonetheless,
he findings show that for Dutch DBFs, a hybrid model presents an
lternative path for DBF founders to follow more high-risk strate-
ies within institutional contexts that constrain more than facilitate
his specialization and makes a case for how Dutch DBF founders
ngage in institutional entrepreneurship in an attempt to follow
he dominant logic of their organizational field.

The paper is structured as follows. First a review of the relevant
iterature related to the variation of national institutional systems
nd how different configurations account for radical and incremen-
al innovation on national and sector level is discussed. The research
etting and the methodology are presented in the following sec-
ion. Section four follows with a discussion of the findings from
he British and Dutch cases and the paper closes by presenting the

heoretical implications and concluding remarks.

3 The definition of dedicated biotechnology firms that is used in this study refers to
iotechnology firms that are active in the biopharmaceutical industry and engaged

n  therapeutic product development and/or technology services based on propri-
tary technology platforms.
4 High- or low-risk innovation strategies refer to the level of technological and
arket uncertainty inherent in those strategies. The level of market uncertainty is

xternal to the firm and possibly shared by a number of firms operating in the same
arket; technological uncertainty or failure is internal and varies per firm.
41 (2012) 884– 896 885

2. Variation in economic coordination and innovation
strategies

An essential concept put forth in Hall and Soskice’s Varieties of
Capitalism (2001) (henceforth VoC) is that of the theory of compar-
ative institutional advantage.  Hall and Soskice posit that two  ideal
types, liberal market economies (LME) and coordinated market
economies (CME), are enduring forms of capitalism because each
national economy has institutional systems that provide advan-
tages for pursuing specific types of economic activity. The argument
is essentially that institutional systems in LMEs support the radi-
cal innovation of ‘new’ industries and that those in CMEs support
the incremental innovation of ‘old’ industries.5 Furthermore, Hall
and Soskice (2001) posit that institutional coherence and comple-
mentarities in liberal market or coordinated market economies
to the extent that they are ‘pure’ (or having coherently liberal or
coordinated institutional characteristics) will perform better than
those economies that do not ‘fit’ into one of these pure types.
Studies (Kenworthy, 2006; Kogut and Ragin, 2006) have chal-
lenged this claim and the empirical evidence showed no support
for the institutional coherence hypothesis. Kenworthy (2006) used
a measurement for institutional coherence developed by Hall and
Gingerich (2004) as well as a measurement of his own and cor-
related institutional coherence with economic performance from
1974 to 2000. In all of his tests the results show a weak correlation
between macroeconomic performance and institutionally coher-
ent, pure types of economic coordination. The results leave open to
discussion and debate whether mixed forms of economic coordina-
tion contribute to better macroeconomic performance, a point that
Campbell and Pedersen (2007) makes in his call for researchers to
investigate the merits of more hybrid forms of economic coordina-
tion.

Hall and Soskice (2001) also posit that institutional systems
in LMEs have certain features that are better suited to high-risk
radical innovation. Labor markets in LMEs are generally more flex-
ible with low wage bargaining and low employment protection
providing high labor market flexibility and mobility. Because high
labor mobility reduces the incentives for employees to invest in
skills with high firm specificity, employees tend to develop gen-
eral skills, which can be applied to different firms in the same
or different industries. As a result, there is less investment in
building firm-specific competences, making it easier for firms to
adapt and respond to radical innovations. The capital-based finan-
cial systems in LMEs also support easy access to and switching of
resources. Stock markets play an important role in allowing firms to
access public equity and in allowing investors to exit investments
(although there are also trade sale exits) and redirect financial cap-
ital into other, newer areas of innovation. These features, typically
found in LMEs, allow firms to respond to the inherent uncertainty
of high-risk, radical innovation strategies.

The CME  argument is the opposing institutional configuration
that encourages low-risk incremental innovation. Because labor
institutions encourage long-term employment due to high employ-
ment protection, employees and firms invest in firm-specific
skills and build firm-specific competences that are difficult to
change. Firms in this type of labor environment accumulate skills
and knowledge and theoretically have institutional comparative
advantages in pursuing strategies of incremental innovation. The

bank-based financial system prominent in CMEs provides capital
for low risk investments, which again is most likely to be invested
in incremental innovation.

5 Hall and Soskice recognize that there may  be other aspects of comparative
institutional advantage than only innovation. However, their focus is primarily on
innovation since over time it is crucial that firms innovate in order to survive.
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The underlying premise of this argument is that institutional
ystems, the rules of the game, encourage firms to follow strate-
ies that take advantage of their national institutional systems.
herefore, firms in either LMEs or CMEs face isomorphic pressures
DiMaggio and Powell, 1983; Meyer and Rowan, 1977) because
heir respective institutional systems as a whole offer comparative
dvantages in either radical or incremental innovation, respec-
ively. The historical nature of institutional systems and the path
ependence that they encourage suggest that firms have little
hoice but to follow the dominant path.

Several scholars (Crouch, 2005; Hage and Meeus, 2006; Morgan
t al., 2005; Oliver, 1991; Schneiberg, 2007; Thelen, 2003, 2004)
ave begun to focus on questions associated with change in insti-
utional systems and the effects on organizational coordination.
ne important assumption is that institutional change occurs more

ncrementally given the path dependence inherent in the exist-
ng systems. As institutional coherence sustains the use of a set
f institutional systems from which benefits are derived, scholars
ave claimed that changing parts of an institutional system may
ave adverse affects on the efficiency of the whole system. How-
ver, Crouch (2005) and Schneiberg (2007) argue that institutional
eterogeneity within institutional systems is necessary for institu-
ional change to take place. Without it institutional entrepreneurs
ould have no alternative paths to follow and would not be able

o provide innovative ways of organizing economic activity. In this
erspective, hybridization of institutional systems is the result of
ecombined elements of liberal and coordinated market economies
nd provides institutional actors new paths to follow.

Crouch (2005) has criticized the VoC framework as being too
eterministic, a criticism that many scholars have applied to insti-
utional theory in general. Crouch’s main criticism, however, is the
eneral assumption underlying the two ideal types: that the LME,
hich is based more on market mechanisms, is the type more

ikely to survive because investment is focused in newer indus-
ries. Crouch continues his criticism of the VoC approach stating
hat it is a framework that is static, or fixed in time. Logically, since
nstitutional systems are difficult to change and highly path depen-
ent, this static nature means that German firms, and by extension
he German national economy, were always pursuing incremental
nnovation and that they were never radical. This is simply false as
here were periods of time in Germany’s economic history when
rms were innovating at the forefront of technology, for example,

n chemicals or motor vehicles.6

The reverse argument can be made for firms operating in LMEs.
or radical innovation to take place often years of incremental inno-
ations have preceded it. Yet, the VoC framework offers little room
n their model to explain how the ideal types of LMEs and CMEs
upport varying levels of radical and incremental innovation in
ndustries over time or to account for an organization’s capability
o engage in both radical and incremental innovation.

Other scholars have also criticized the deterministic nature of
he VoC approach. Both Lange (2009) and Herrmann (2008) have
tudied the pharmaceutical industry in Germany, typically consid-
red to be a CME, and argued that German pharmaceutical firms,
ncluding biotechs, follow high-risk, radical innovation strategies.
ven though the institutional context in which these firms oper-
te theoretically constrains access to the critical resources needed
o engage in high-risk innovation, Lange and Herrmann argue that
rms use functional equivalents, or substitute sources, such as in

ccessing international sources of risk capital or labor. However,
his evidence does not mean that firms uniformly have access to
unctional equivalents. Casper (2009) points out that the studies

6 Germany is used as an example because it is commonly referred to as the
uintessential example of CMEs.
41 (2012) 884– 896

of Herrmann and Lange focused on the select few that were able
to take advantage of international functional equivalents. Yet, it
is unknown how much of a lasting effect these alternatives for the
select few provide for the majority of the firms facing constraints in
the institutional environment. The following section offers a more
detailed account of how radical and incremental innovation is asso-
ciated to liberal and coordinated market economies.

2.1. Challenging the notion of radical and incremental innovation

In the introduction of the Varieties of Capitalism,  Hall and Soskice
(2001) presented empirical data based on patent analysis that
showed the industries in which a number of OECD countries were
the most innovative. From this data they concluded that the inno-
vative industries in LMEs were those that were related to ‘new’
industries, such as medical engineering, biotechnology, semicon-
ductors and telecommunications. In the same way, they concluded
that the innovative industries in CMEs were related to ‘old’ indus-
tries, such as mechanical engineering, product handling, transport,
consumer durables, and machine tools. The ‘new’ industries were
associated with radical innovation and the ‘old’ industries with
incremental innovation.

This is an important association and begs the question why
industries are either purely radical or purely incremental. Hall and
Soskice provide a brief explanation as to how they define radical
and incremental innovation and how they apply it to the industries
in their empirical data.

“. . . radical innovation . . . entails substantial shifts in product
lines, the development of entirely new goods or major changes
to the production process, and incremental innovation, marked
by continuous but small-scale improvements to existing prod-
uct lines and production processes.” (Hall and Soskice, 2001, pp.
38–39)

However, the empirical evidence on national institutional con-
figurations and innovation specializations to date is inconclusive.
A study from Taylor (2004) challenged this premise in the VoC
framework and found that over time (20 years) the patenting of
firms in specific national systems did not follow the patterns that
the VoC framework predicted and that the VoC results hinged on
a major outlier, the U.S.A. When the U.S.A. was  excluded, the VoC
framework lost its predictive power and LMEs appeared to be less
radically innovative than some CMEs (such as Japan). Yet, Casper
and Whitley (2004) by looking at subsectors of the biotechnology
and software industries showed that firms specialized in incre-
mental or radical sub-sectors of these industries according to the
expectations of specific institutional configurations.

2.2. Regional and sectoral systems of innovation

In recent years not only have scholars of comparative capital-
ism studied institutional systems with the purpose of connecting
them to innovation strategies but also scholars working on national
and sectoral systems of innovation (Carlsson, 2006; Lundvall et al.,
2002; Malerba, 2002; Nelson, 1993, 2002) have been investigating
the topic to understand how institutional systems affect innova-
tion and how innovation may  also affect institutional change (Hage,
2006).

One of the most imitated models of an innovation system is that
of the Silicon Valley model (Casper, 2007b; Saxenian, 1994), both
within the United States and abroad. The Silicon Valley model is the
standard for policy makers when they consider orchestrating the

institutional systems needed to engage in high-risk innovation. The
close proximity of firms to a knowledge base and the availability
of venture capital to seed and grow a new venture are intended to
entice entrepreneurs to commercialize new scientific knowledge
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uid stock exchanges has facilitated the development of the venture
capital network as investors have the possibility of floating firms
and exiting investments. British biotechs have consistently raised
more risk capital than other European countries; in 2010, 60% of the
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r inventions. However, only a few regions have been successful at
eplicating the model.

Casper’s (2007a) recent study on the emergence of the San Diego
iotechnology cluster, poses the question why so few biotechnol-
gy clusters with radically innovative firms have succeeded in the
nited States. There are many regions in the United States with
orld-class universities and medical research. Yet, only the San

rancisco, Boston and San Diego regions have been able to create
nd sustain successful biotechnology clusters. The VoC perspec-
ive does not provide an adequate explanation as to why there
s regional heterogeneity in the institutional systems of national
conomies. The explanation that Casper offers lies in the social net-
ork within a cluster that creates a ‘flexible recycling mechanism’

Bahrami and Evans, 1995) of knowledge and labor. Unsuccessful
lusters that remain small and do not generate a critical mass of
rms are unable to create this social network that is not only used to
hare information and ideas but also to lower the risk that employ-
es face in accepting a position in high-risk biotechnology firms
hat have high failure rates.

Countries outside of the United States, for example Germany,
he Netherlands and other continental European countries, have
lso tried to replicate parts of a Silicon Valley model in an effort
o increase high-risk innovation in ‘new’ industries. From a VoC
tandpoint, the German biotechnology industry is an intriguing
ase to study as it represents a stark contrast with the low-
isk, incremental innovation in ‘old’ industries that the German
nstitutional systems support. According to the VoC framework,
ne would expect that the comparative institutional advantage
f Germany’s institutional framework would not support the
igh-risk innovation associated with biotechnology firms and the
ndings from Casper and Whitley (2004) concur, suggesting that
erman biotechnology firms follow strategies of low-risk innova-

ion within the biotechnology industry.

.3. Technological innovation in biotechnology

The extent of the differentiation among technological special-
zations of biotechnology firms that scholars use differ greatly. Early
tudies, in the 1990s, focusing primarily on how new biotechnol-
gy firms acquired resources (Almeida and Kogut, 1999; Arora and
ambardella, 1990; Baum and Silverman, 2004; Deeds et al., 1997,
004; Junkunc, 2006) generally studied the biotechnology industry
s an aggregated whole and made very little distinction between
he types of innovation strategies these firms followed. Other stud-
es (Casper and Karamanos, 2003; Casper and Whitley, 2004; Swann
t al., 1998) distinguish between biotechnology firms usually on
ichotomous terms, those focusing on therapeutics, which involves
igh levels of technological uncertainty and can be considered to
e high risk, and those focusing on other general purpose technol-
gy e.g. diagnostics or platform technologies such as bioinformatics
oftware and gene sequencing equipment, having lower levels of
echnological uncertainty and therefore lower risk.

In recent work on the biotechnology industry, scholars (Hopkins
t al., 2007; Malerba and Orsenigo, 2002; Nightingale and Martin,
004; Pisano, 2006) have begun to call into question the ‘radical’
ature of biotechnology and assert that biotechnology is “follow-

ng a well-established incremental pattern of technological change
nd ‘creative accumulation’ that builds upon, rather than dis-
upts, previous drug development heuristics” (Hopkins et al., 2007,

. 566). In Pisano’s book Science Business (2006), he argues that the

nstitutions used to commercialize biotechnology inventions7 have
een ‘borrowed’ from other technological disciplines such as the

7 This term is used here rather loosely and applies to biotechnology innovation
or  pharmaceutical applications in a very general manner.
41 (2012) 884– 896 887

semiconductors industry, which has a very different nature of tech-
nological innovation than biotechnology, and questions whether
this ‘anatomy’ of the industry is sustainable. Pisano points to three
aspects that make biotechnology a challenging sector: (i) the uncer-
tainty of the science or technology, (ii) the heterogeneous and
complex nature of the science, and (iii) the need for cumula-
tive learning. On the surface, the dominant paradigm of liberal
market economies that theoretically encourages high-risk inno-
vation tends to work against cumulative learning and knowledge
primarily because of the focus on competence destruction and
reconfiguration rather than on competence accumulation.

The definition of radical and incremental innovation, as defined
by Hall and Soskice (2001), is ambiguous and does not reflect the
breadth of innovation strategies that DBFs follow or the ability of
DBFs to combine innovation strategies or change among them. In
general, the distinction between radical and incremental innova-
tion in the biotechnology industry has been treated rather lightly in
the literature with most studies assuming that the biotechnology
industry as whole is radically innovative. In a few studies, radi-
cal innovation is associated with drug discovery and incremental
innovation with platform technologies (Casper and Whitley, 2004)
and then these are tied to the national institutional configurations
(LMEs or CMEs) that support either radical or incremental inno-
vation. Yet, in both institutional contexts DBFs follow both high-
and low-risk innovation strategies. This leads to the question of
how DBFs access requisite financial and labor resources to follow
innovation strategies that theoretically are discouraged by national
institutional configurations.

Given the heterogeneity of innovation strategies in the biotech-
nology industry on the firm level, I have chosen to use a distinction
between high-risk and low-risk innovation strategies. The link
between these strategies and radical or incremental innovation
strategies is not directly related. A high-risk innovation strategy has
a high level of technological uncertainty and may  include innova-
tions of either radical or incremental nature.8 Low-risk innovation
strategies are associated with low technological uncertainty and
may  not involve innovation at all. If it does, the nature of the innova-
tion strategy will, most likely, be incremental. Presumably, radical
innovations stem from technology that is highly novel and uncer-
tain, in other words high risk, and create the disruption to industry
patterns and coordination that is associated with radical innova-
tions.

2.4. Institutional configurations of biotechnological innovation

In extending these assumptions to the biotechnology industries
in the UK and Netherlands, I assert that the UK has characteristics
more typically associated with LMEs and the Netherlands has char-
acteristics more typically associated with CMEs. In comparison to
the Netherlands, the UK has a relatively more mature biotechnology
industry that began in the 1980s and grew organically in the follow-
ing decades. Having had a number of successful biotechs in the UK,
a network of specialized venture capitalists in biotechnology has
developed within the British financial system. The existence of liq-
8 New therapeutic or diagnostic products that use novel, often proprietary, tech-
nological platforms constitute products involving high risks of technological failure.
But  new therapeutic products that use proven technology and perhaps compounds
in  the public domain are also considered to be high-risk even if they are based on
incremental innovations. In other words, the technological failure or risk in bringing
the latter type of product to market can be equally as high as for the former type.
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have generic technology, they differentiate their products and ser-
vices with the knowledge and competences of their employees.
Labor systems that encourage long-term employment patterns and
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apital raised by British biotechs was in the form of venture capital
Ernst and Young, 2011). The availability of this risk capital allows
ritish biotechs to pursue technological opportunities and encour-
ges firms to follow high-risk innovation strategies. The corporate
overnance system associated with the ownership of biotech firms
s predominately insider-dominated control (Tylecote and Visintin,
008) due to private equity ownership but this type of gover-
ance holds even for biotechs that are publicly listed for which one
ould expect more outsider-dominated control. The typically con-

entrated ownership of publicly listed British biotechs gives major
hareholders, usually one or two owners, a large controlling share-
olding. Insider-dominated control is conducive to the pursuit of
igh-risk innovation strategies as owners are highly involved in the
trategic decision making and control of the firm, which requires a
evel of technical understanding and may  lead to a higher level of
atience from investors.

The low employment protection, or flexible labor markets, in
he British labor system supports biotechs following innovation
trategies that require high levels of organizational reconfiguration
nd competence destruction (Howell, 2000; Thelen, 2001). Firms
an easily access skilled labor and also easily dismiss redundant
abor. The emphasis on a flexible labor market creates incentives
or workers to invest in generic skills of low specificity that can be
asily transferred to other firms. Secondly, the existence of an active
tock exchange allows British biotechs to effectively use financial
ncentives in the form of stock options to retain employees and
educe appropriability risk associated with employee defection.
his configuration of systems is highly supportive of innovation
trategies involving high-risk and uncertainty.

On the other hand, it is not to say that British biotechs are not
ble to follow innovation strategies that rely more on cumulative
nowledge. In this type of innovation activity there is an assump-
ion that knowledge and skills have high firm specificity. The low
mployment protection in the British labor system would provide
ower incentives for employees to invest in firm specific knowl-
dge related to proprietary technology. However, it is plausible that
rms could offer incentives that encourage the development of this
echnology- and firm-specific knowledge, for instance the use of
hare or stock options and bonuses to retain the employee at least
ntil the success or failure of the innovation activity. Moreover,
echnology-specific skills and knowledge would also have more
alue on the external labor market than firm-specific skills.

The Dutch biotechnology industry, in contrast to the British
ndustry, is relatively young. The Dutch (pharmaceutical) biotech-
ology industry has grown largely due to government incentives

nitiated in the late 1990s. The schemes were successful in increas-
ng the number of Dutch biotech firms; however many of these
rms have remained very small and undercapitalized. In 2010,
utch biotechs had approximately 45 products in various stages
f clinical development; the Netherlands ranked 9th out of 15
uropean countries. The UK ranked 1st with British biotechs hav-
ng approximately 240 products in development (Ernst and Young,
011).

The state of the Dutch industry has hampered the development
f a specialized venture capital network. Until recently there was
nly one specialized venture capitalist investing in Dutch biotechs.
he existence of a stock exchange has also not benefited Dutch
iotechs as only seven Dutch biotechs have gone public in the last
0 years. The Dutch financial system is traditionally more bank-
ased (Hoogduin and Huisman, 1998; van Iterson and Olie, 1992),
ith large insurance and pension funds providing most invest-
ent capital. The risk orientation of these types of investors is
irected towards low risk investments and would limit access to
isk capital that Dutch biotechs would need to take advantage
f technological opportunities. The corporate governance system,
s in the UK, would be more akin to insider-dominated control;
41 (2012) 884– 896

however for substantially different reasons. A high level of
coordination between stakeholders characterizes economic orga-
nization in the Netherlands (Bassanini and Ernst, 2002; Visser
and Hemerijck, 1997). For this reason the Netherlands is com-
monly referred to as a CME  and stakeholders (e.g. owners,
managers, employees, unions, etc.) have a high level of involve-
ment in the strategic decision making and control of the firm.
Control is therefore predominately insider-dominated rather than
outsider-dominated and as such, theoretically, conducive to high-
risk innovation strategies in that it allows for high visibility and
understanding of the technology and resource needs among the
stakeholders.

In the Dutch labor system, the limited labor flexibility in the form
of (relatively) high employment protection makes resource recon-
figuration through external labor flexibility9 difficult to accomplish.
Long-term employment patterns in the Netherlands are persistent
due to a number of reasons. First the strict dismissal laws make
it difficult for employers to dissolve employment contracts and
offer workers a high level of job security (Wilthagen and Tros,
2004). Secondly, the tradition of wage bargaining and use of col-
lective wage agreements reduces the wage differential and the
financial incentive for workers to switch employers. Lastly, because
employers cannot reconfigure labor resources easily using external
labor markets and because workers have fewer financial incen-
tives to switch employers, firms are inclined to invest in the skill
development of their employees, thereby potentially increasing
firm-specific knowledge and employee lock-in. The Netherlands
also lacks a strong tradition in pharmaceuticals and there has been
an absence of large-scale reorganizations in pharmaceutical firms.
That is not to imply that pharmaceutical firms in the Netherlands
have not adapted to changes in the industry but they have possibly
accounted for changes (or reconfiguration) by using internal flexi-
bility. The institutional conditions in the Netherlands are conducive
to low-risk innovation strategies and would provide advantages to
Dutch biotechs following incremental, or competence enhancing,
innovation strategies.

Accordingly, I hold the following expectations. I expect British
DBFs to follow high-risk innovation strategies because the national
financial systems support access to risk capital that is provided pri-
marily by venture capitalists and public equity markets. I would
also expect high-risk innovation strategies to be associated with
labor systems that support flexibility and mobility because of the
technological uncertainty inherent in the strategy. Without a cer-
tain level of flexibility in the labor system, DBFs would be reluctant
to follow strategies involving high levels of uncertainty because
they would be restricted in their actions to compensate for tech-
nological or market failure. Therefore, I would expect relatively
more British DBFs than Dutch DBFs to follow high-risk innovation
strategies that focus on new (therapeutic) product development.

As for low-risk innovation strategies, I would expect the national
systems to have much less influence on the innovation strategies
of firms. As these DBFs require less risk capital, financial systems
that lack (or have less developed) venture capital or public equity
markets should have less effect on the DBFs that follow low-risk
innovation strategies. However, I expect labor systems to have
a substantial level of influence on low-risk innovation strategies.
Because DBFs pursuing low-risk innovation strategies presumably
9 Flexibility is used here in regards to external-numerical flexibility (Wilthagen
and Tros, 2004), which is the numerical adjustment of external labor market, or
more generally the ‘hire and fire’ flexibility. Other forms of flexibility are internal-
numerical, functional and wage flexibility.
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hat are less mobile should provide advantages for DBFs that follow
ow-risk innovation strategies. Therefore I would expect relatively

ore Dutch DBFs than British DBFs to follow low-risk innovation
trategies.

. Methodology

.1. Research design

This research uses a comparative case study design in order to
nderstand how institutional factors affect the strategies of DBFs.
y using multiple cases with embedded units of analysis the case
tudy approach is an appropriate method for the research question
s it allows an in-depth rigorous comparison of the two national
ontexts. The replication logic includes both literal logic, that the
ases predict similar results, and theoretical logic, that the cases
redict contrasting results but for predictable reasons (Eisenhardt,
989; Yin, 2003). To guide the sample selection and analysis, ideal
ypes were created that defined particular business models and
he expectations of the characteristics of these models. These ideal
ypes serve as a conceptual tool to categorize the organization of
BFs a priori and help to interpret the collected data.

To identify the DBF business models, several secondary data
ources of firm listings were used to compile a list of DBFs in both
ountries. In the Netherlands this was fairly straightforward. The
utch Ministry of Economic Affairs (Ministerie van Economische
aken), having initiated a five-year BioPartner program to stimulate
he growth of biotechnology industry, published five annual reports
n the state of the industry (Life Science Sector Report, Dutch
inistry of Economic Affairs, 2002–2005). This report included

 summary of various developments within the sector, such as
ntries and exits of firms, venture capital funding, mergers and
cquisitions, as well as a comprehensive list of Dutch DBFs. In the
K, compiling an initial list of DBFs was more difficult as there

s no single listing of biotechnology firms publicly available and
everal sources had to be used to compile the British DBF list.
he main sources include: (i) British BioIndustry Association; (ii)
egional biotechnology associations; (iii) company listings from sci-
nce parks; and (iv) portfolio listings from venture capitalist firms.
nly DBFs focused on pharmaceuticals were selected from these
ssociations’ listings. The lists were consolidated and duplicates
ere removed.

To classify the business models, a general distinction between
roducts (e.g. therapeutics, diagnostics) and services was  used,
s has often been used in prior studies. However, this main cat-
gory distinction was further refined through an inductive and
terative analytical process as components of the business models
ecame clearer. Product business models were further subdivided

nto three distinct groups: (i) drug discoverers and developers, (ii)
iagnostic products and (iii) equipment or reagent suppliers. Ser-
ice business models were subdivided into two sub-categories: (i)
ervices based on proprietary technology and (ii) services based on
eneric technology. Table 1 provides an overview of the character-
stics used to classify business models. Furthermore an additional

ain category of hybrids was identified. The hybrid model contains
BFs that mix  models or form combinations of any of the five other
odels and is the model that is the focus of this paper. The hybrid
odel combines products and services and was  chosen because it

ncorporates both low and high-risk innovation strategies. In this
ay, it provides the opportunity to analyze the characteristics of
BFs’ strategies and determine whether an innovation specializa-
ion predominates. The resulting categorized list of pharmaceutical
BFs consisted of approximately 200 firms in the UK and 70 firms

n the Netherlands. Table 2 presents a count of the firms according
o business models.
41 (2012) 884– 896 889

3.2. Sample

This paper focuses on one of these models: hybrids that com-
bine both drug discovery and services. The sampled hybrid DBFs
primarily combined a discovery model and a platform technology
model; however a few of the DBFs combined the discovery model
with services based on generic technology. The sampling strategy
can be best described as quota sampling in which a set number of
cases (firms) were selected from the sub-group of hybrid firms.

DBFs were selected for in-depth interviews based on business
model fit, number of employees (more than 10), age (at least two
years old) and type of ownership. The number of cases was deter-
mined by saturation, the point at which additional cases revealed
relatively few new insights. The sample is not representative of
the total population of biotechnology firms and there are a total
of eleven hybrid DBFs included in the sample: five British cases
and six Dutch cases. Appendix A provides an overview of the gen-
eral characteristics of the hybrid DBFs included in the sample.
The DBFs in the sample were founded between 1992 and 2005;
seven of the firms originate from university environments. At the
time of data collection in 2006 and 2007, all but two firms had
raised funding from either venture capitalists or flotations; seven
of the firms were publicly listed. Additionally the appendix pro-
vides the job titles of the employees interviewed for the study
(Table 3).

3.3. Data collection

In-depth, semi-structured interviews were held with company
founders and executive management as well as with institutions.
Secondary sources such as industry reports, databases, company
web  sites, press releases, trade articles, annual reports and com-
pany documentation were used to verify the data collected from
interviews, determine chronological event histories of the DBFs
selected and to build individual career histories of executive man-
agement teams.

The interviews were held on-site and focused on gathering
information about the founding model and the current model,
financing, labor relations, coordination and control, product devel-
opment and inter-firm relations with collaborators, competitors
and suppliers. An emphasis was  placed on uncovering the changes
that had taken place from the founding to the time of data collec-
tion (2006–2007). To gather sufficient detail on the founding and
financing history, an original founder of the DBF  was interviewed.
Often this founder was also a current member of the executive man-
agement team, usually the chief scientific officer; however in the
few cases in which the founder was no longer employed by the
DBF, either the longest tenured employee was interviewed or the
original founder was contacted. Since information about the ini-
tial founding is often anecdotal, it was crucial to ensure validity
by gathering data retrospectively from a person who was person-
ally involved in setting up the firm. In the cases where the founder
was  no longer involved in the current operational activities of the
DBF, an additional interview was  held with a current executive
level manager, such as the chief executive officer or chief operating
officer. Among the 11 hybrid DBFs, 15 interviews of an average
duration of 90 min  were conducted. Additional interviews were
held with venture capitalists and other institutional organizations
such as technology transfer offices and policy makers, which were
primarily informative in nature and conducted to understand the
context of the biotechnology industry in both countries. However,

whenever possible and appropriate the interviews were used to
validate and triangulate data from the hybrid DBFs. This was par-
ticularly the case with interviews held with venture capitalists that
had invested in three of the selected DBFs.
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Table  1
Key features of the institutional conditions of financial, corporate governance and labor systems.

UK NL

Financial and corporate governance systems
Access to risk capital for technological

opportunities
Relatively high due to network of
specialized VCs and informal investors

Relatively low due to lack of network
of specialized VCs

Access  to stock market liquidity for
investor exits

Alternative Investment Market (AIM),
high liquidity

Alternext, low liquidity

Dominant type of corporate
governance

Insider-dominated Insider-dominated

Owner visibility of technology
innovation

High High

Stakeholder inclusion High among owners, partners,
managers; moderate among highly
skilled employees

High for all stakeholders

Labor systems
Stakeholder inclusion in wage

bargaining
Low, due to weak unions and low
coverage of collective wage
agreements

High, due to strong social partners and
high coverage of collective wage
agreements

Employment protection, labor
legislation

Low; relatively easy to ‘hire and fire’
resources; relatively high flexibility in
external labor market

High; complex dismissal legislation
deters employers from terminating
employment contracts; relatively low
flexibility in external labor market and
high flexibility in internal labor market

Skill  development and training Development of general, transferable
skills due to low employment
protection; low firm specificity and
low employee lock-in

Development of firm-specific skills due
to high employment protection; high
employee lock-in

Ability to reconfigure labor resources High; flexibility in external labor
market facilitates adaptation to
competence destruction

Low; flexibility in internal labor
market facilitates skill accumulation

Labor  mobility High; low employment protection
combined with emphasis on general
skills contributes to high labor market
mobility

Low; high employment protection
encourages long-term career patterns
that contribute to specificity of skill
development and low labor market
mobility

Table 2
Overview of key terms used in classifying DBF business models into the ideal types.

Product models Service models

Drug discovery and
development

Diagnostics Equipment or
reagents supplier

Service–proprietary
technology

Service–generic
technology

Value creation (mission, vision, purpose) Discover or
develop new
treatments,
therapies or
medicines for
specific diseases

Diagnosis of
disease
Diagnostic tests or
tools
Diagnostics to
detect or identify

Develop
instruments,
arrays,
bio-implants, etc.
(equipment)
(bio)chemicals, raw
materials, cells, etc.
(reagents)

Own patented
technology
enabling drug
discovery and
development

Contract research,
contract
manufacturing
Services facilitate
drug development

Products Portfolio of
products in clinical
stages
May  or may  not be
based on
proprietary
technology

Information on
products and
diseases
Information on
who  benefits from
product (patients)
Packaged as kits

Description of
proprietary
technology
(equipment)
Catalog of products
(reagents)

Explanation of
technology and the
areas of application
Benefits of using
technology

No physical
products
Description of
expertise or
knowledge

Services None None None Description of
services
Customization of
services

Broad offering of
services: clinical
management,
standard lab
experiments,
consulting

Markets (customers, collaborators) Intention to
outlicense
Information about
potential market
opportunity
(patient
population)
Collaborators

Information on
distributors
Online orders
Information on
who  buys product

Outlicensing or
sales, distributors
(equipment)
Online orders,
distributors
(reagents)

Outlicensing use of
technology
Customer projects
with other DBFs,
Pharma’s,
laboratories

Customer projects
with other DBFs,
Pharma’s,
laboratories
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Table 3
Count of DBFs per classification.

Total Product Service Hybrid

Discovery Diagnostics Suppliers Proprietary technology Generic technology

UK 188 64 7 26 42 21 15
%  34.0 3.7 13.8 22.3 11.2 8.0

NL 67 18 6 12 12 12 7
17.9 17.9 10.4
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Table 4
Type of external early stage financing, additional to internal sources (count of DBFs).

Total
n = 11

UK
n = 5

NL
n = 6

Specialized VC 4 0 4
Corporate venture capital 1 0 1
General VC 2 1 1
Charity/trust funds 0 0 0
IPO  4 4 0

Source: Own data from interviews and from corporate web sites.

Table 5
Time to first round of external early stage financinga (count of DBFs).

Total
n = 11

UK
n = 5

NL
n = 6

≤2 years after founding 4 4 0
3–5 years after founding 3 1 2
≥6  years after founding 3 0 3
No  external financing 1 0 1

DBFs that earn marginal amounts of revenue from service activ-
ities cannot feasibly fund this type of activity with their revenue
%  26.9 9.0 17.9 

ource: Own  data compiled from list of DBFs and corporate information.

.4. Data analysis

All the interviews were digitally recorded, transcribed, and
oded using binary or categorical codes. The coding aided the iden-
ification of patterns among the variables and these were then
ompared to determine the degree to which they were consis-
ent with expected explanations and inconsistent with alternative
xplanations. This follows the pattern matching logic recom-
ended for case studies (Yin, 2003). Reliability was established

y using a detailed interview schedule and a case study database.
hese techniques ensured that the data collection focused on gath-
ring facts.

Having written case summaries of each DBF and coded the
ranscribed interview data, the process of identifying themes and
atterns in the data took place by creating various types of data
atrices (Miles and Huberman, 1994) and drawing conclusions

rom these matrices by contrasting and comparing the data. The
pproach taken most closely resembles what Langley (1999) refers
o as a ‘synthetic strategy’. This approach entails taking the data
rom the summaries and transforming them into ‘variables’ that
ynthesize critical components of the events. The constructs (or
ariables) used to analyze the data are developed through a combi-
ation of inductive exploration and coding. This approach enables
esearchers to also trace causal links and draw richer conclusions
ased on multiple cases that show how and why the identified
ariables lead to specific outcomes.

. Discussion of the findings

The hybrid business model has been used by DBFs in the UK and
he Netherlands with varying degrees of success. From evidence in
he data set, the use of this model dates back to the early 1990s.
his section probes deeper into the reasons why these firms chose
ybrid strategies, examines the changes that the DBFs experienced
hile following this strategy and shows that there is a dominant

rientation towards a specific innovation specialization.

.1. Access to external financial resources

The most cited reason for choosing a hybrid strategy was
he immediate financial benefits. Hybrids that combine services
nd product models generate revenue, perhaps a modest revenue
tream, but generally enough revenue to sustain the service oper-
tions of the hybrid DBF. Founders following hybrid strategies
ealized, however, that retained earnings from their revenue would
ot cover the costs associated with developing drug products and
eeded to search for external financing.

There are very distinct patterns of external financing between

he British and Dutch DBFs (Table 4). Three of the British hybrids
aised their first round of external financing10 through the public
quity markets, essentially bypassing venture capital investment.

10 The first round of financing refers to early stage funding in excess of £1 million
r  D1.5 million from external sources. All of the firms in the sample, in one way  or
Source: Own data from interviews and from corporate web sites.
a Excludes seed financing but includes IPOs.

The motivation to turn to the IPO market for initial rounds of fund-
ing was  to maintain control of strategic decision-making and avoid
diluting equity. Perhaps unsurprisingly these three British hybrids
had executive managers who all had prior experience in biotech
start-ups and as a result successfully lead IPOs at a very early stage
of firm development (within the first two years of founding). The
other two hybrid DBFs, which spun out of universities with aca-
demic founders, relied first on venture capital funding, one of them
raising more than £50 million in venture capital to finance drug dis-
covery programs and was eventually acquired by a larger biotech
firm. The other DBF has since lead a successful IPO once it was able
to recruit industry-experienced managers.

The ability for British hybrids to raise external financing quickly
after their founding (Table 5) also shows that British hybrids are
able to focus and dedicate resources to drug discovery and devel-
opment. In fact, the majority of their financial resources have
been earmarked for developing new drug products. The revenue
from their services was  described as ‘covering overhead’, ‘an early
revenue stream’, ‘something to retreat to if the necessity arose’.
The services business is a ‘nice-to-have’ revenue source, but not
a raison d’être. Funding drug discovery and product development
requires a large amount of financial capital11 and only the very
large pharmaceuticals that have deep pockets of retained earnings
are able to finance this type of R&D from internal sources. Hybrid
stream. Since a strategic objective of these hybrids is to bring a new

another, raised seed financing from informal investor or government grants. The
amount raised in seed financing is excluded from the first round of financing.

11 In 2006 the average cost of drug development, from discovery to launch, was
$1.2 billion.
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technology. The other British hybrid echoes this series of events;
the DBF faced difficulties in raising financing and in this case, chose
to divest its services division, selling off its contracts and platform.
92 L. DiVito / Research 

herapeutic product to market, acquiring financial resources
emained a critical activity for these firms. The evidence shows
hat British hybrids secured external funding quickly (Table 5) and
hey were generally much more ‘product-focused’ than service-
riented, in the sense that they were able to allocate resources
nd develop a therapeutic product rather quickly in addition to
roviding services for customers.

Raising a first round of external financing through initial pub-
ic offerings represents a path that is primarily accessible in liberal

arket economies with liquid stock exchanges. Of the four British
ybrids that floated without having raised any venture capital fund-

ng, three of them floated in the first year of founding. In order for
hese firms to follow this strategy, they had founding management
eams with extensive industry experience. These managers found
he public equity markets a more attractive financing path than
nvolving venture capitalists. There were a couple of reasons for
his. First, one of the advantages of involving venture capitalists is
o gain access to the industry knowledge and managerial expertise
rovided by the VC or through their networks. Since the British
iotechs were able to access and recruit industry and manage-
ial experience in their founding management team, the additional
enefit of the expertise of venture capitalists would be limited. Sec-
ndly, hybrids generate revenue and the immediate need to raise
unding to continue operations is lower. If necessary, they are able
o sustain their services business and delay the progress of drug
rograms. The founders of these DBFs also speculated that the com-
ination of revenues (even though limited) with drug development
as attractive to shareholders because it provided cash flow to

over operational overhead so that the funding raised through the
PO could be dedicated to drug programs. It also reduces some of
he risk. If drug programs failed there would still be a business that
ffered some value to the shareholders.

Dutch hybrids gave different reasons for following hybrid strate-
ies and their strategy tended to emerge from the contingent
nstitutional conditions. In the data set, there are six Dutch DBFs
hat followed hybrid strategies at some point either as a founding

odel, as a present model or as a transitory model. Only two of
hese six DBFs have had stable models, having had a hybrid model
t founding and presently still pursuing this strategy. A number of
hese DBFs cite the immediate need to generate sales for survival
s the reason for pursuing a hybrid strategy.

“. . .generating revenues was very important because it was
obvious from the start that we could not and we didn’t want
to survive on VC money. During that period, economies were
worse than now. Then VC money, we couldn’t get that easily so
we wanted to generate revenues to make sure we could survive
in the long run.”

“. . .the model was very simple you get a contract and do the job.
It was fee for service. That was at that time not the most pop-
ular concept and actually it was a concept that nobody, hardly
anybody had tried before in this area. Everybody was at that
time focused on new technologies and getting VCs on board as
soon as possible. But in our case, VCs were not interested and
the banks were not interested.”

The immediate need for revenues was not the only reason to
ffer services. In a couple of the cases, a lack of technology or an
nsufficient knowledge of using the technology for discovery pur-
oses was also a reason for Dutch DBFs to follow services models
ntil they were able to identify drug targets and compounds. This
rocess of experimentation was an important part of understand-
ng the boundaries of their technology. Although the founders of
he Dutch hybrids had perhaps ambitions to discover and develop
rug products, they lacked the means, both financial and technolog-

cal, to pursue this goal. Eventually, four of the six Dutch hybrids
41 (2012) 884– 896

secured external financing from venture capitalists (Table 4) but
none of these raised this first round of financing within the first
two  years of its founding (Table 5). In fact it took Dutch hybrids on
average 5.5 years12 to secure their first round of external financing.
Obviously the need for external financing is a crucial factor in this
difference. The Dutch hybrids may  not have needed external financ-
ing for several years because they first followed services model in
order to generate revenue as they searched for not only access to
financial resources but also, possibly, technology on which to build
a drug product pipeline.

One difference with the British cases is that Dutch hybrids did
not access public equity markets for the first round of funding.
A possible explanation for this is that the management in Dutch
hybrids lacked experience in raising capital through public equity
markets, the cumulative experience of most founding management
teams in the Dutch cases being heavily academic. Additionally, for
the DBFs that did successfully raise the first round of venture cap-
ital financing, the majority of these firms (three out of the four)
accessed these resources internationally, essentially using func-
tional equivalents to compensate for constraints in the national
financial system.

4.2. Competence destruction and competence enhancement

Competence destruction or enhancement is generally associ-
ated with radical or incremental innovation, respectively. One of
the arguments in the comparative capitalism literature is that
certain configurations in the labor systems, e.g. high or low employ-
ment protection, general or specific skill development, encourages
patterns of competence destruction or enhancement. Generally a
low level of employment protection, coupled with general and
transferable skills is associated with competence destruction and
allows firms to engage in and adopt high-risk (radical) innovations
more easily. The converse holds for competence enhancement, or
accumulation, and low-risk (incremental) innovation. Given the
differences between the British and Dutch labor systems, the expec-
tation is that there is a higher level of competence destroying
behavior in British DBFs than in Dutch DBFs, for which it follows
that British DBFs would be engaging in more high-risk innovations.

I looked at competence destruction in the form of reconfigur-
ing resources related to technological uncertainty or progress and
not reconfiguration related to market changes or uncertainty. The
ability to reconfigure resources implies that a firm has some flexi-
bility to adapt to the uncertainty it faces and respond strategically.
Among the sampled hybrid DBFs, the British hybrids reconfigured
their resources more often. There were periods of building up
resources, for example to develop a technology platform, followed
by a contraction of resources when the project was finished or
had progressed to a different stage. Among the British cases, there
are two  hybrids that experienced major reconfiguration of their
resources. One of these started out primarily as a services-oriented
DBF and after raising funding expanded their discovery division.
Shortly thereafter, the managers and investors of the DBF realized
that its informatics division had become unsustainable and unnec-
essary and reduced its workforce drastically in that area. Then a
few years later, raising additional financing became difficult, and
the investors and managers closed down the discovery division to
make the DBF a more attractive acquisition based on its platform
The money raised from the sale has been reinvested in to continuing

12 This is a median average.



Policy 

i
p
h
o

o
D
D
t
o
a
s
c
p
D
p
n
d
r
e

a
c
T
s
u
e
m
k
c
k
d
s

a
t
m
t
h
i
o
s
s
r
a

p
f
a
t

L. DiVito / Research 

ts lead drug program. In essence this hybrid DBF is now following a
ure drug discovery model. These two examples show how British
ybrids respond to technical uncertainty using external flexibility,
r the firing of human resources when discontinuing activities.

From the sampled Dutch hybrids, there are no similar accounts
f reconfiguration of resources. This is not to suggest that Dutch
BFs do not reorganize because there are a couple of cases where
utch service-oriented DBFs reduced their workforce substan-

ially because of a decrease in sales. However, reconfiguration
f resources based on the progression of a project was  absent
mong the cases. In most of the cases, Dutch hybrids followed a
low-growth path and instead of hiring specific resources for dis-
overy projects, shared resources between customer service-based
rojects and internal drug discovery projects. In one account, a
utch hybrid changed from a hybrid to a pure-discovery model. The
rocess of shedding excess resources related to the platform tech-
ology was slow, based on attrition and took several years. The DBF
id not specifically ‘fire’ resources but they changed their jobs and
esponsibilities, using internal flexibility, and in most cases these
mployees left on their own will.

From this discussion, it seems that competence destruction as
ssociated with high-risk innovation strategies takes place more
ommonly among British hybrids than among Dutch hybrids.
his suggests that British hybrids are more focused on high-risk
trategies, where the resource requirements of technology or prod-
ct development failure or progression are reconfigured through
xternal flexibility. It also suggests that Dutch hybrids engage in
ore competence enhancement, low-risk strategies, accumulating

nowledge and skills from their services activities and reallo-
ating these resources among their activities. This accumulated
nowledge provides learning advantages but the extent of learning
epends on how extensively human resources are shared between
ervices and drug discovery and development programs.

Looking at how the British and Dutch hybrids managed and
llocated resources showed a substantial difference in coordina-
ion and control. The British hybrids emphasized the difficulty in

anaging the inherent conflict of interest of allocating resources
o internal (drug discovery) or external (service) projects. British
ybrids carefully defined the external boundaries as well as the

nternal boundaries of their services. All of the British hybrids elab-
rated on the difficulty of controlling and monitoring resources;
ome had more sophisticated monitoring routines and dedicated
ets of resources while others were more informal or used shared
esources. The following quotation highlights the balance of man-
ging resources, 50% to internal and 50% to external projects.

“[Customers tend to get priority, but this is] the reason we keep
such good metrics so that we’re able to analyze this . . . this
situation came along and we had to deliver and we  did deliver.
And, I thought, that must have burned up so much resources
and then went back to the timesheets and looked and we’re still
keeping the 50/50 balance. So, it’s got a bit of a buffer in it, the
resource planning that we have.”

For British hybrids, allocating resources to projects was not
urely a matter of internal conflicts but also of external ones. A
ounder acknowledged that the hybrid model was  successful but
lmost too successful, because as the firm gained recognition in
he market, its discovery efforts created conflicts with customers:

“. . . drug discovery came first but what happened is . . . we  had
good awareness very quickly across the pharmaceutical world
because of the contract research we put out there and we  went

to conferences and the profile was very high very quickly. People
saw us as a contract research company and then once they saw
there was also a bit of drug discovery in there that created a bit
of conflict.”
41 (2012) 884– 896 893

This theme of external customer conflict surfaced in other
British hybrids as well. Another founder elaborated on their strat-
egy:

“. . . we  look at orphan diseases where big pharma are not inter-
ested. So I’ve avoided again any conflicts because they know
which diseases we’re looking at and they’re not looking at the
same set. So they are happy. They don’t feel that they cannot
tell us anything. Orphan diseases are not big enough for big
pharma; they are not going to make enough money. But to a
small company like mine, an orphan disease is fantastic.”

The founders and management of Dutch hybrids perceived the
inherent conflict in this strategy quite differently than their British
counterparts. Instead of managing the resource allocation for inter-
nal and external purposes, they referred to the potential learning
benefits. One of the Dutch hybrid DBFs attributed the learning pro-
cess as one of the advantages of licensing their technology and
selling services; the iterative learning helped them to understand
and discover the limitations of their technology and improved their
own  process of drug discovery and development.

Compared to British hybrids, Dutch hybrids experienced a tran-
sition process as they evolved from a services-oriented model to
a more product-oriented one. Whereas in the UK, hybrids had the
financing, skills and technology to start with discovery from the
founding, the Dutch hybrids were involved in iterative learning pro-
cesses to improve their technology for drug development purposes
or they were involved in searching for in-licensing opportunities.
The following quotation is illustrative of this search.

“That was a continuous struggle. We  started with an idea about
products that failed. Then we refocused on other products that
we stopped. Then we decided to focus on vaccines and acquired
Firm A and had their antibodies and that failed. Eventually we
settled on [our current programs] but that was  very late after all
the different reiterations. The one constant factor was  the tech-
nology which was strong and increasingly generated revenue,
not just revenue but also reputation for the company. But the
best way  for us to generate our own  products and the strug-
gle from being a platform technology company to [becoming] a
product company was  a very, very big one.”

This particular hybrid had also been able to raise a substantial
amount of external financing to fund this transition process from
a ‘platform to a product’ company. However, one of its investors
admittedly acknowledged that they probably invested too early
in the company and that there were many years and a lot of
effort spent on finding the right technology, drug programs and
candidates. In this context of learning and experimentation, the
accumulation of knowledge is necessary to progress and to, eventu-
ally, be successful in drug product development. Yet, often investors
do not have the patience to fund this type of cumulative learn-
ing, especially for high-risk innovation. By also offering services,
Dutch hybrids sustained their existence while engaging in long-
term learning.

5. Theoretical implications of the hybrid model

This deeper investigation into the differences between British
and Dutch hybrids provides insight into why  these models are fol-
lowed. Table 6 summarizes the main characteristics of the hybrid
models in each country. In the Netherlands one is quick to assume
that the hybrid model is used to compensate for the lack of avail-

able private and public equity; yet this deeper investigation has
shown that learning is a key element for pursuing this strategy.
It also suggests that Dutch founders start hybrid DBFs based on
younger, less ‘ripe’ platform technologies and through an iterative
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Table  6
Characteristics of financing, governance and capability development of the biotech hybrid model.

UK NL

Financing Internal Public Equity/IPO Internal (International) VC/CVC
Corporate governance Outsider to insider dominated Insider dominated
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Organizational learning mechanisms Dedicated resources for drug developme
Limited drug development learning from

Reconfiguration capability High; external flexibility (hire-and-fire;

earning process improve their technology while also learning drug
evelopment skills, a time-consuming and costly process. Another

mportant implication of this analysis on the hybrid model is that
t shows that the Dutch labor and skills systems have indeed pro-

oted skills that support knowledge and skill accumulation, as the
ajority of these hybrids start with a services-oriented strategy,

egardless whether it is based on proprietary or generic technol-
gy and grow into discovery or hybrid models (Casper and Kettler,
001).

The evidence on the British hybrids suggests that the British
ational financing system encourages the prevalence of discovery-
riented models through its inherent institutional selection
echanisms and isomorphic processes (DiMaggio and Powell,

983; Meyer and Rowan, 1977). As new firms enter the market,
hey follow the patterns of the successful firms before them, creat-
ng a shared understanding of what is ‘successful’ and a dominant
nstitutional logic in the organizational field (Battilana, 2006). In
he British biotechnology sector, the financial system perpetu-
tes the use of the discovery model, encouraging firms to engage
n high-risk innovation strategies and providing financial capi-
al and governance for investments in high-risk innovation. The
exibility and mobility in the labor system also complements
he financial system in supporting high-risk innovation strate-
ies.

In the case of the Netherlands, it is expected that the finan-
ial system deters Dutch DBFs from following high-risk innovation
trategies; yet, a number of service-oriented DBFs have transi-
ioned to more discovery-oriented models in an attempt to create

ore value in the firm and follow the dominant logic of the orga-
izational field. The constraints that Dutch DBF founders face in
he financial system have encouraged Dutch entrepreneurs to fol-
ow alternative paths to funding by accessing venture capital on

 transnational level and in essence created a functional equiva-
ent to their national financial system. Dutch founders also used
he services model as a transitional strategy while they searched
or appropriate platforms and knowledge to acquire in order to
ursue more high-risk strategies in drug development. All of these
BFs, except for one, maintained their services division once they
ad acquired the resources to engage in drug product development.
ven though the Dutch institutional systems encourage investment
n low-risk innovation, Dutch founders of DBFs in an attempt to fol-
ow the institutional logics of this international sector transitioned
o more high-risk innovation strategies. This raises the question
hen if the hybrid model is a form of innovation strategy for which
he Dutch systems provide comparative institutional advantage
nd one which, given the current debate of the nature of innova-
ion in drug development (Pisano, 2006), provides advantages by
mphasizing learning over short-term performance. Or, is it a tran-
itional strategy that will give way to either a focus on products or
ervices.

The in-depth analysis on the hybrid model has revealed a
uch more important aspect in regards to following high-risk or

ow-risk innovation strategies and that is the Dutch DBFs’ ability

o reconfigure human resources not just access them. It can be
ssumed that as hybrids grow and transition between activities,
ubstantial reconfiguration of resources takes place. Reconfigura-
ion or dynamic capabilities are essential competences for DBFs
d services Shared resources for drug development and services
omers High drug development learning from customers
ment of business units) High functional (internal) flexibility

following high-risk innovation strategies, as they need to be able
to respond and adapt to the uncertainty of their technology (Teece
et al., 1997). The analysis of the hybrid models in both the UK and
Netherlands uncovered the subtleties of the national influences on
the development of organizational capabilities, showing that cer-
tain regulations and institutions affect competence enhancement
or competence destruction. The findings show that the Dutch insti-
tutional context limited the external flexibility (hire-and-fire) of
firms and that Dutch DBFs relied on internal functional flexibility
to reconfigure resources.

The mechanisms of internal flexibility that firms in coordi-
nated market economies have developed may  provide comparative
advantages in the integration of new resources with existing ones.
However, the important question to ask is, does it matter whether
resource reconfiguration takes place through external or inter-
nal flexibility, or put into other words, is competence-destroying
behavior more beneficial to high-risk innovation than competence-
enhancing behavior. If there is any truth to the argument that
radical breakthroughs rely on a series of incremental innovations
leading up to it, then logically there is also an argument that
competence-enhancing behavior is beneficial to radical innova-
tion. The findings in this paper are only a possible explanation
of how DBFs in CMEs change or reconfigure resources in order
to focus on or adapt to high-risk innovation. Much more research
is needed to fully understand organizational capability develop-
ment in regards to innovation strategies and whether institutional
configurations that encourage long-term employment and there-
fore competence accumulation provide comparative institutional
advantages for DBFs following high-risk innovation strategies in
the biopharmaceutical industry.

6. Conclusion

This study explains how firms adopted alternative strategies
to focus on high-risk innovation when faced with institutional
constraints and how firms follow strategies consistent with the
dominant logic of the organizational field. As institutional comple-
mentarities sustain the use of a set of institutional systems from
which benefits are derived, scholars have claimed that changing
parts of an institutional system may  have adverse affects on the
efficiency of the whole system (Crouch, 2005; Hage and Meeus,
2006; Morgan et al., 2005; Oliver, 1991; Thelen, 2003, 2004). Yet,
as Crouch (2005) argues institutional heterogeneity within institu-
tional systems is necessary for institutional change to take place.
Without it institutional entrepreneurs would have no alternative
paths to follow and would not be able to provide innovative ways
of coordinating or organizing economic activity. In this perspec-
tive the Dutch example shows how entrepreneurs recombined
elements of coordinated market economies to provide firms with
new paths to follow. The biotech hybrid model seems to be an
example of how institutional entrepreneurs are recombining insti-
tutional elements but given the limited use of this model in the
biotech industry, the extent of institutional change remains to be

seen.

This study contributes to the extant literature on compara-
tive capitalism by providing a firm level analysis of the transition
between high and low risk innovation strategies and by offering an
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nitial understanding of the firm level influences of institutional
ntrepreneurship. Given the fact that governments, particularly
hose in Europe, are investing substantially in schemes to stimulate
he growth of biotechnology clusters, a deeper understanding of the
upportive institutional systems is needed. The general assumption
f government policy is that the Silicon-Valley model is importable;
et very few regions have been able to duplicate it successfully and
t is being questioned if the Silicon-Valley model is indeed a sus-
ainable model for biotechs. In this sense, the study also aims to
nform policy makers in their efforts to ‘orchestrate’ biotechnology
lusters.

As a case study, this study is not intended to make inferences
o a larger population. However, considering it is intended to be an
ndustry specific case, it does have a certain amount generalization.
irst, the constructs of the ideal types, or business models, were
ased on a larger sample. The study was also designed to provide

nsight into the specific hybrid model, for which the eleven cases

epresent 50% of all identified hybrids in the UK and Netherlands.
owever, the hybrid model should be viewed as an exceptional
odel and as such inferences to the larger biotechnology industry

re limited. Another limitation is the possibility of sample bias since

Date
founded

Number of
founders

Origin of
technology

Model at
founding

Model in
2006

Nr.
employees
within first
year of
founding

UK
UKH01 2003 3 IND H H 8 

UKH02 2001 2 UNIV H H 5 

UKH03 2003 3 IND H H 10 

UKH04 1998 1 UNIV H TSP 24 

UKH05  2004 1 UNIV H H 25 

Netherlands
NLH01  1999 2 UNIV TSP H 0 

NLH02  1995 2 UNIV TSP H 4 

NLH03  1992 1 UNIV H H 10 

NLH04  2003 3 IND H TSP 8 

NLH05 1997 4 UNIV TSP D 0 

NLH06 1998 1 IND 11 11 1 

Origin: UNIV, university department, research institute; IND, (bio)pharmaceutical, othe
Model: TSP, technology service providers; D, discovery; H, hybrid.
Type of funding: VC, venture capital; Rev, revenue from sales; IPO, initial public offerin
Ownership: PRIV, private ownership; PUB, public listed company.
41 (2012) 884– 896 895

only DBFs that have survived could be interviewed. However, since
the time of data collection a number of firms a couple of the British
hybrids have been acquired or liquated and now cease to exist in
the same form in which they were interviewed. This provides some
perspectives on the firm development and outcomes of the hybrid
model. A final limitation is that data was gathered retrospectively
and respondents may have rationalized the events or interpreted
the events differently over time.
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Appendix A.

List of DBFs included in the sample and job titles of respondents.

Nr.
employees
in 2006

Type of
first round
founding

Year of first
round
founding

Nr. of VC
financing
rounds to
date in
2006*

Public or
private
(2007)

Job title of
respondent

30 IPO 2004 0 PUB CSO
(founder)

30 VC 2005 1 PUB CEO
(founder)

40 IPO 2004 0 PUB CEO;
founding
scientist

24 VC 1999 3 Acquired in
2006

CSO; CFO

25 IPO 2005 0 PUB CEO; CSO
(founder)

27 Rev None 0 PRIV CEO; CSO
125 VC 2005 1 PUB Founding

scientist
(prior CSO)

>500 VC 1996 3 PUB Founding
scientist
(prior CEO)

8 Rev None 0 PRIV CEO
(founder)

25 VC 2001 3 PRIV CFO
>500 Rev, VC 2002 1 PUB Founder
r firms.

g.
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