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Abstract

Biotechnology is one of the strongest growing industries of the twenty-

first century. Yet, the sector is still young and many biotechnology

firms are at an early stage of their life cycle. Thus, biotechnology and

entrepreneurship are intrinsically linked together, and over the last

years a substantial number of articles in the entrepreneurship literature

have studied biotechnology at the regional, firm, and individual level

of analysis. This monograph reviews the literature on biotechnology

entrepreneurship. First, at the regional level, we focus on innovation

networks and biotechnology clusters. Second, at the firm level, we illus-

trate strategies and business models of biotechnology firms and the

determinants of their success. We also elaborate on strategic alliances of

biotechnology ventures, and on mergers and acquisitions in the biotech-

nology industry. Third, at the individual level of analysis, we review the
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literature on strategic decision making in the biotechnology industry

and the role of the management team for biotechnology ventures’

development. We conclude our review by offering future research oppor-

tunities within and across levels of analysis for scholars interested in

the field of biotechnology entrepreneurship.
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1

Introduction

Over the last 35 years, the biotechnology industry has been booming.

Since the inception of Genentech — which is often referred to as the

first modern biotechnology firm — in 1976, many thousands of new

biotechnology ventures have been founded, and some of these ventures

have been extraordinarily successful. For example, Genentech’s mar-

ket capitalization was $100 billion in 2012, and the firm employed

more than 11,000 people. Similarly, firms like Amgen (founded in

1980; market capitalization $53 billion in 2012; 17,000 employees) and

Biogen (founded in 1978; market capitalization $28 billion in 2012; 5000

employees) are not small firms anymore but global players. These and

other firms have been so successful because they have developed and

commercialized radically new technologies based on scientific advance-

ments that improved our understanding of cellular processes at the

molecular level. For example, based on the scientific breakthrough of

recombinant DNA technology, Genentech was first to produce insulin

from bacteria to treat human diabetes.

Today the biotechnology sector has a substantial economic impact.

The global biotechnology market had total revenues of $200 billion

in 2009, representing a compound annual growth rate of 10.2% for the

1
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2 Introduction

period spanning 2005–2009. Further, US biotechnology firms employed

about 112,000 people and European biotechnology firms about 31,000

people in 2010 (Ernst and Young, 2011). Due to these impressive

numbers, biotechnology has attracted considerable attention not only

from policy makers, but also from academic researchers. For exam-

ple, a number of studies have investigated how governments can cre-

ate regional environments that trigger the formation of a biotechnology

industry. This research has found that regional clustering of biotechnol-

ogy ventures, universities, investors, and incumbent firms can stimulate

biotechnology development (e.g., Audretsch and Stephan, 1996, 1999;

Cooke, 2002; Stuart and Sorenson, 2003a,b; Zucker et al., 1998). Other

studies at the regional level have investigated how trans-organizational

networks in the biotechnology sector are organized (e.g., Liebeskind

et al., 1996; Maurer and Ebers, 2006; Powell et al., 1996), and the role

of policy and national innovation systems in the formation of networks

and clusters (e.g., Chaturvedi, 2007; Dodgson et al., 2008; Dohse, 2000;

Kaiser and Prange, 2004; Lehrer, 2007; Phene et al., 2006).

Further, as the examples of Genentech and others illustrate, the

successful development and commercialization of biotechnological

techniques can form the basis for new firms’ overwhelming success.

Indeed, biotechnological techniques have substantially triggered the

research output and productivity in many industrial sectors. For

example, recent industry statistics suggest that the biotechnology

industry discovers roughly two times as many new drugs as the

traditional pharmaceutical industry, but spends only one quarter as

much on R&D (Ernst and Young, 2011). However, many biotechnol-

ogy firms never bring a product to market and fail to successfully

commercialize their technology. One reason for these frequent failures

is that the biotechnology ventures’ environment is highly dynamic

and competitive (Fildes, 1990; Greis et al., 1995), and that bringing

biotechnological products to market is therefore one of the most

complex managerial challenges. Moreover, new product development

costs and product failure rates are substantial (DiMasi et al., 2003;

Evans and Varaiya, 2003), illustrating that biotechnology can be char-

acterized as a high-risk industry. The development process requires

on average more than $100 million and 10 years of R&D investment

Full text available at: http://dx.doi.org/10.1561/0300000041
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(DiMasi et al., 2003). Moreover, only one out of 5000 initial drug

candidates reaches market launch (Evans and Varaiya, 2003). Due to

the environmental conditions and the complexity of newly developed

biotechnological methods, managing a biotechnology firm is a highly

complex endeavor. Understanding the factors that contribute to the

success of biotechnology ventures has been an important research

avenue for researchers from the field of strategy and entrepreneurship.

Finally, some studies have focused on the individuals starting and

managing biotechnology ventures. Many of these individuals are dif-

ferent from entrepreneurs outside the biotechnology industry since in

addition to managerial and entrepreneurial skills they need to possess

substantial scientific knowledge to assess both the technological fea-

sibility and the commercial potential on new biotechnological devel-

opments. Indeed, many biotechnology entrepreneurs are professors at

research institutions (Audretsch and Stephan, 1996, 1999; Zucker et al.,

1998) who when becoming entrepreneurs often face problems in the

development of their shared occupational identities, the distribution

of their limited time between research and entrepreneurship, and the

acquisition of managerial skills required to run a startup firm.

The purpose of this monograph is to review past research on biotech-

nology at different levels of analysis. As for most reviews, we cannot

be exhaustive on the studies included. Rather, our goal is to high-

light important research streams that scholars have pursued over the

last two decades and illustrate some key findings. In the following

section we introduce important definitions and concepts which are

necessary for readers new to the field of biotechnology entrepreneur-

ship to understand (some of) the studies subsequently introduced. We

then summarize work on biotechnology entrepreneurship at the regional

level. Next, we extend our review to the firm and individual levels of

analysis, respectively. Finally, we highlight future research opportuni-

ties in the field of biotechnology entrepreneurship within and across

levels, and draw final conclusions.
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Trippl, M. and F. Tödtling (2007), ‘Developing biotechnology clusters

in non-high technology regions — The case of Austria’. Industry and

Innovation 14, 47–67.

Tzabbar, D. (2009), ‘When does scientists recruitment affect

technological repositioning?’. Academy of Management Journal 52,

873–896.

Ucbasaran, D., A. Lockett, M. Wright, and P. Westhead (2003),

‘Entrepreneurial founder teams: Factors associated with mem-

ber entry and exit’. Entrepreneurship Theory and Practice 28,

107–127.

Urbig, D., R. Buerger, H. Patzelt, and L. Schweitzer (forthcoming),

‘Investor reactions to new product development failures: The mod-

erating role of product development stage’. Journal of Management.

DOI: 10.1177/0149206311416120.

Van Brunt, J. (2000), ‘Borderless biotech’. Signals Magazine.

Van Brunt, J. (2005), ‘Biotech’s old soldiers’. Signals Magazine.

Vanloqueren, G. and P. Baret (2009), ‘How agricultural research sys-

tems shape a technological regime that develops genetic engineer-

ing but locks out agroecological innovations’. Research Policy 38,

971–983.

Walsh, J. P., W. M. Cohen, and C. Cho (2007), ‘Where excludability

matters: Material versus intellectual property in academic biomedical

research’. Research Policy 36, 1184–1203.

Waxell, A. (2009), ‘Guilty by association: A crossindustrial approach

to sourcing complementary knowledge in the Uppsala biotechnology

cluster’. European Planning Studies 17, 1605–1624.

Webber, D. (1999), ‘Economic Darwinism versus financial tooth fairies’.

Nature Biotechnology 17, BE14–BE15.

Whittington, K. B., J. Owen-Smith, and W. W. Powell (2009),

‘Networks, propinquity, and innovation in knowledge-intensive

industries’. Administrative Science Quarterly 54, 90–122.

Full text available at: http://dx.doi.org/10.1561/0300000041



78 References

Willemstein, L., T. van der Valk, and M. T. H. Meeus (2007),

‘Dynamics in business models: An empirical analysis of medical

biotechnology firms in the Netherlands’. Technovation 27, 221–232.

Wong, J. (2011), Betting on Biotech: Innovation and the Limits of

Asia’s Developmental State. Cornell University Press.

Yu, J., B. A. Gilbert, and B. M. Oviatt (2011), ‘Effects of alliances,

time, and network cohesion on the initiation of foreign sales by new

ventures’. Strategic Management Journal 32, 424–446.

Zhang, F., P. Cooke, and F. Wu (2011), ‘State-sponsored research

and development: A case study of China’s biotechnology’. Regional

Studies 45, 575–595.

Zhang, J. (2011), ‘The advantage of experienced start-up founders

in venture capital acquisition: Evidence from serial entrepreneurs’.

Small Business Economics 36, 187–208.

Zollo, M., J. J. Reuer, and H. Singh (2002), ‘Interorganizational rou-

tines and performance in strategic alliances’. Organization Science

13, 701–713.

zu Knyphausen-Aufseß, D., A. Zaby, and S. Kind (2006), ‘M&A and

diversification strategies of VC-backed firms in the biotechnology

industry — towards understanding the perspectives of venture cap-

italists and their portfolio companies’. In: J. Butler (ed.): Venture

Capital and Entrepreneurship. Greenwich, CT: Information Age Pub-

lishing.

Zucker, L. G. and M. R. Darby (2001), ‘Capturing technological oppor-

tunity via Japan’s star scientists: Evidence from Japanese firms’

biotech patents and products’. Journal of Technology Transfer 26,

37–58.

Zucker, L. G., M. R. Darby, and J. S. Armstrong (2002),

‘Commercializing knowledge: University science, knowledge capture,

and firm performance in biotechnology’. Management Science 48,

138–153.

Zucker, L. G., M. R. Darby, and M. B. Brewer (1998), ‘Intellec-

tual human capital and the birth of U.S. biotechnology enterprises’.

American Economic Review 88, 290–306.

Full text available at: http://dx.doi.org/10.1561/0300000041


	Introduction
	Definitions and Concepts
	Categorization of Biotechnology Firms
	The Biopharmaceutical Value Chain

	Regional-Level Research on Biotechnology Entrepreneurship
	Biotechnology Networks
	Biotechnology Clusters
	Policy and Biotechnology Development

	Firm-Level Research on Biotechnology Entrepreneurship
	Strategies and Business Models of Biotechnology Firms
	Strategic Alliances
	Mergers and Acquisitions of Biotechnology Firms

	Individual-Level Research on Biotechnology Entrepreneurship
	Scientists in the Biotechnology Industry
	Strategic Decision Making and Top Management Teams

	Future Research and Conclusion
	Future Research at the Regional Level
	Future Research at the Firm Level
	Future Research at the Individual Level
	Future Research Covering Multiple Levels of Analysis

	References



