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Abstract: The present paper has the objective of understanding the 
disappearance of biotechnology firms. To accomplish this objective, a sample 
was built from 552 firms operating in Canada between 1996 and 2010. The 
results reveal that disappearance is not only due to filing for bankruptcy, but 
also due to change in firms’ names, as well as mergers and acquisitions 
(M&A). Statistical tests further show that the survival of dedicated 
biotechnology firms (DBFs) depends mainly on two factors: having a qualified 
management team, and receiving the support of the venture capital firms. In 
addition, the results demonstrate that firms which mainly operate in the human 
health sector and have already received support from VC opt for M&A to exit 
the industry. This study has some practical lessons for different stakeholders 
concerning the survival and the exit of new enterprise biotechnology firms. 
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1 Introduction 

In this study, we adhere to the definition given by the OECD which is the most widely 
used in the scientific literature. OECD (2005) defines biotechnology as: “The application 
of science and technology to living organisms, as well as parts, products and models 
thereof, to alter living or non-living materials for the production of knowledge, goods and 
services”. 
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Further, we focus on dedicated biotechnology firms (DBFs) defined by  
OECD (2005, 2009) as: “A biotechnology firm whose predominant activity involves the 
application of biotechnology techniques to produce goods or services and/or to perform 
biotechnology R&D”. 

Biotechnology is considered a strategic economic sector to form a technological 
platform to promote socioeconomic prosperity in Canada (Conference Board of Canada, 
2005). The efforts already made by Canada’s federal government to develop this sector 
have placed this country among the world leaders. The last statistics published by the 
OECD (2009) show that Canada surpasses the majority of its country members in terms 
of number of DBFs created proportionate to its population. In fact, between 1996 and 
2010, the number of DBFs has increased over 100%. DBFs grew in number from 282 in 
1997 to 532 in 2005 and then increased again to 572 in 2010, according to the latest 
statistics published by Biotech Canada in 2011. The growth of DBFs was matched to 
revenue increases that have moved from 876 USD million to more than 4.2 USD billion, 
which represents a 379% increase. In terms of R&D investments, there is also important 
growth because the amount invested by DBFs has evolved from 532 USD million to 
more than 1.54 USD billion (Statistics Canada, 2007). 

However, there are some voices warning about the disappearance of young 
biotechnology firms as well as economic results well below expectations (Pisano, 2006; 
Niosi, 2011). Indeed, when consulting the Canadian guides on the biotechnology 
industry, one important fact which emerges is that the list of firm names changes from 
year to year. Arrival of new firms is related with disappearance of certain former players. 
This trend which has been confirmed by our results reveals that almost half of the firms 
have been disappeared. In terms of literature and scientific studies, we have noted that, 
after more than three decades, few authors had tried to understand different steps 
following the birth of DBFs. In other words, DBFs’ disappearance or survival 
phenomenon is less studied or has been less under the spotlight. To our knowledge, most 
of the past research has been focused on the factors that determine creation and growth. 

We, therefore, decided to fill the gap in the relevant literature by focusing on the 
following objectives: 

1 to evaluate the extent of the phenomenon and to identify the different forms in which 
young biotechnology firms disappear 

2 to identify the factors which explain the disappearance of those firms  
(e.g., venture capital support, intellectual property protection strategies and the 
presence of qualified management teams). 

2 Literature review 

To explore the evolution of the life cycle of the DBFs, we use different theoretical 
approaches related with the resource-based view (RBV). In her pioneering work about 
the theory of the firm, Penrose (1959) explains that differences in growth among 
organisations are due to their differences in internal resources, and specifically about 
differences in managerial competences. Based on Penrose’s insights, different authors 
have progressed further. For example, the approach of the dynamic capacities which 
stresses that an organisation’s prosperity is based mainly on the capacity of executives to 
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put in place a strategic management able to reconfigure the internal resources and the 
creation of organisational capacities (Teece, 2009). In the same vein, Eisenhardt and 
Martin (2000) define these dynamic capabilities as: “The firm’s processes that use 
resources – specifically the processes to integrate, reconfigure, gain and release  
resources – to match and even create market change. Dynamic capabilities thus are the 
organizational and strategic routines by which firms achieve new resource configurations 
as markets emerge, collide, split, evolve, and die”. 

2.1 Disappearance of DBFs 

Further to their study that investigates the determinants of failure for new Canadian firms, 
Baldwin et al. (2000) conclude that disappearance is a destiny more likely than survival 
of young companies dedicated to products or services. For his part, Mata (1994) has 
announced that in a turbulent economy, many small new firms are created, but a great 
proportion of them die in their first years of existence. To explain this infantile death 
phenomenon, Hannan and Freeman (1977) note that leaders of new enterprises must 
manage two types of obstacles: ‘liability of newness’ and ‘liability of smallness’. New 
firms face a lack of appropriate resources to put their strategies in place, and a lack of 
adequate skills to take proper decisions (Jovanovic, 1982). 

In the UK, for example, Anyadike-Danes et al. (2009) state that among the 221,731 
new firms created in 1998, only 83,165 have survived up to 2008, which means a survival 
rate not exceeding 37.5%. In the same vein, Song et al. (2008) indicate that only 21.9% 
of companies surveyed reach their fifth birthday. According to a longitudinal study based 
on a sample of 11,259 start-ups operating in the USA between 1991 and 2000, Song et al. 
(2008) determine eight homogeneous factors explaining the demise or survival of these 
companies such as: age of companies, size of the founding team of the company 
strategies of intellectual property protection, access to financing, market size, experience 
of leaders in industry and in marketing. 

However, Cefis and Marsili (2011) reveal that high-tech companies are more likely to 
exit industry through mergers and acquisitions (M&A) transactions than through 
bankruptcies. In the case of biotechnology firms, Carroll and Hannan (1995) claim that 
bankruptcy is a rare event. These authors mention that in the USA this type of firms 
disappear mostly by M&A as well as changes in name. This brings us to link with a 
recent report published by Ernst and Young (2012) which announces that the volume of 
M&A had augmented in an impressive way, in the case of young biotechnology firms in 
particular. By the same token, Carayannopoulos and Auster (2010) argue that 
biotechnology is different from other high technology sectors because it has more 
complex and valuable knowledge. These authors explain that this incites the different 
stakeholders (e.g., big pharma and young biotechnology firms) to adopt M&A strategies. 
For their part, Danzon et al. (2006) show that small firms, having financial problems and 
few commercial products, have a higher chance of being involved in M&A. Nevertheless, 
Haeussler (2007) did not find a significant statistical relationship to affirm that financial 
trouble was a decisive factor for firms engaging in M&A. This type of disappearance has 
more to do with the strategic visions of the executives than with a reactive action derived 
from a lack of financial resources. Haeussler (2007) reveals that Biotechnology firms 
having inter-firm collaborations are more likely to engage in M&A. 

Inspired by the literature cited above, we want to test the two hypotheses listed 
below; at the same time, we consider it relevant to further explore the literature that 
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studies the impact of the managerial team on the survival or death of Canadian 
biotechnology firms. 

H1 DBFs have a longer life expectancy than companies specialising in products or 
services. 

H2 Disappearance of DBFs is not necessarily a sign of failure and bankruptcy. It is also 
related to merger and acquisition transactions. 

2.2 Qualified management team 

Several studies indicate that the presence of qualified and diversified management team is 
a key factor for growth and success of high-tech companies (Niosi, 2003; Rothaermel and 
Deeds, 2006; Lester et al., 2006; Rhyne, 2009). Zucker et al. (1998), for example, 
demonstrate that significant statistical relationships exist between the performance of 
young US biotechnology firms and the presence of a star scientist. More recently, Niosi 
and Queenton (2010) obtain similar results for Canadian companies. However, Rhyne 
(2009) shows that the importance of competences related to manufacturing operations, 
commercialisation, and public relations become more important as the product moves on 
in its life cycle. Rhyne (2009) further states that business management competences and 
financial planning are very important in the different stages of the development of a new 
product. The competences related with the management of innovation and new 
technologies are among the decisive factors for the success or failure of a firm (Baldwin 
and Gellatly, 2006). 

In biotechnology, the lack of know-how and dynamic skills for business management 
could imply the impossibility of obtaining venture capital (Canada Industry, 2002). This 
last point is related to the work of Patzelt et al. (2007), which argues that executives with 
professional experiences in the venture capital sector are in a better position to obtain 
funding from public markets. Patzelt et al. (2007) also mentions that executives with 
international experience can profit from their personal networks to establish partnerships 
with venture capital firms and/or other funds donors (e.g., big pharma, research funds, 
angel investors). Therefore, even in uncertain environments, the prestige and quality of 
the executive team send a positive signal to secure different stakeholders, especially the 
fund donors (Lester et al., 2006). 

Rothaermel and Deeds (2006) explain that executives should have a certain level of 
ability and appropriate experience in order to manage the risks of asymmetric information 
and opportunism that originate from certain business partners. In the same fashion,  
Niosi (2003) warns that the success of strategic alliances adopted by young 
biotechnology firms depends on the capacity of executives to choose the right moment to 
enter them (neither early nor late). These insights lead to the formulation of the following 
hypothesis: 

H3 DBFs with a qualified and experienced management team have a longer life 
expectancy. 

2.3 Venture capital support 

Biotechnology firms are characterised by intensive R&D activities, long product 
development life cycles, high technological and commercialisation uncertainty, and 
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foremost, large financial needs (DiMasi et al., 2003). Thus, venture capital intervention 
becomes inevitable insofar as these financial organisations offer the most adequate 
funding and support for young high technology firms (Gompers and Lerner, 2001). In the 
same way, Kenny (1986) and Powell et al. (2002) note that the US biotechnology firms 
benefit from a geographical concentration of two critical factors for the development of 
the biotechnology sector: ideas and money. 

Venture capital firms do not limit themselves to being simple fund donors; they also 
offer guidance to young innovative firms and they connect them with other business 
partners (Gompers and Lerner, 2001). Executives of these financial organisations play a 
crucial role in the development and professionalisation of managerial competences of 
their clients. Regarding this last point, Baum and Silverman (2004) posit that in Canada, 
venture capital firms choose and build winners. They have a scouting and coaching role 
that is behind the success of biotechnology firms. 

In order to properly assimilate the mission and the added value of such financial 
institutions, it is critical to understand the life cycle of venture capital investments 
(Gompers and Lerner, 2001). Transactions undertaken by managers of venture capital 
institutions can be summarised in three steps (Black and Gilson, 1999; Hochberg et al., 
2007; Hall and Lerner, 2010). Initially, these managers will raise capital from various 
institutional investors. Thereafter, they will begin the investment stage during which they 
select projects, grant funds and provide the appropriate guidance. Finally, there is the exit 
stage where these managers leave projects through initial public offering (IPO) strategy 
(Hochberg et al., 2007) or through M&A to sell their shares to other investors (Cumming, 
2008). This encourages us to test the following assumptions: 

H4 DBFs that receive the support of venture capital firms have a longer life expectancy. 

H5 Disappearance of DBFs that have support from venture capital firms is most evident 
in the merger and acquisition transactions. 

2.4 Intellectual property protection 

In high technology industries (e.g., biotechnology, software and aerospace), strategic 
patenting is a crucial factor in the success of young firms. Patents are an important 
criterion to measure the quality of the knowledge production process within a firm 
(Zucker et al., 1998). 

In relation with previous hypotheses, Wilbon (2002) indicates that the high 
technology organisations that survive are the ones that have an experienced management 
team able to foresee an efficient intellectual property strategy (patents and licenses). Such 
a strategic choice allows young firms to acquire a long-term competitive advantage and 
to erect barriers for new entrants. Patents are considered as an instrument that enables the 
start-ups to protect the commercial advantages of their inventions until their expiration 
date. Also, firms benefit from spillovers resultant of this kind of strategic choice such as 
viability and visibility. For example, the US biotechnology firms which carried out R&D 
activities had more chances to obtain national and international patents, and they were 
more likely to obtain revenues streaming from research contracts and licenses (Hall and 
Bagchi-Sen, 2001). Furthermore, patents allow start-ups to collect a return on R&D 
investments, and to get a kind of certification which can be used to capture the attention 
of different stakeholders (Zucker et al., 2002; Niosi, 2003). 
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It is also noteworthy to mention that firms dedicated to human health have the first 
position in terms of patents (OECD, 2009). In Canada, biotechnology firms dedicated to 
human health represent the lion’s share regarding almost all indicators such as number of 
firms, employment, revenues and R&D investment (Statistics Canada, 2007). For 
instance, in 2005 the investment in R&D made by biotechnology firms dedicated to 
human health was estimated to be over 1.4 billion USD representing 87% of the total 
(Statistics Canada, 2007). This type of DBFs has greater chances to develop and grow to 
the extent that they have more chances to access the services of venture capital firms and 
to establish partnerships with strategic stakeholders (Niosi, 2003; Van Moorsel et al., 
2007). These insights lead to the formulation of the sixth and the seventh hypotheses: 

H6 DBFs having at least one registered patent in the USPTO have a longer life 
expectancy. 

H7 DBFs specialised in human health have a longer life expectancy. 

3 Sample and methodology 

This paper is part of large longitudinal study on the disappearance of the Canadian DBFs. 
The database used in this study has been built over a three-year time frame; and it 
includes more than 1,000 firms operating within the time period between 1996 and 2010. 
We used two related sources of information to build the database: electronic databases 
(consulted online), as well as documents and guides in paper format. To gather 
information concerning quantity and quality of patents held by the sampled firms, we 
consulted the United States Patent and Trademark Office (USPTO). For firms with access 
to venture capital financing, we examined the Canadian database ‘Thomson Venture 
Capital Reporter’. This last database contains different and updated information such as: 
sums invested, financing stage, investor profile, objective of the financing, etc. In 
addition to collecting other relevant information regarding age, employment, sector of 
activity, management team, business partners, products in development and in market, 
exports, investment in R&D, and revenues, we used several databases specialising in 
biotechnology (e.g., Biotech Canada, Statistics Canada, Industry Canada, and Biotech 
Gate). Finally, various editions (1996, 2000, 2005 and 2008) of ‘the Canadian 
Biotechnology Guide’ in paper format have been regularly consulted with the objective 
of validating some of the collected data. 

To verify our research hypotheses, we codified the independent and dependent 
variables according to the following binary model (see Table 1). However, we want to 
specify that for companies that disappeared, the ‘life expectancy’ (dependant variable) is 
the difference between the year of creation and the year of bankruptcy or the year of 
M&A. For surviving firms, the life expectancy is the difference between the year of 
creation and the year 2010. Regarding the independent variable: ‘team management’, we 
refer to the presence of a star researcher, i.e., a researcher having over thirty scientific 
publications and patents, of a marketing manager, and of an experienced CEO. So, a 
director with a high level of education and more than 25 years of experience in the 
biopharmaceutical industry and/or venture capital industry is considered in our research 
as a suitable respondent. 
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Table 1 Summary of dependent and independent variables 

Dependent variables Independent variables 

Survival  
(Yes = 1/No = 2) 
Life expectancy 
Mergers and acquisitions  
(Yes = 1/No = 2) 
Bankruptcy  
(Yes = 1/No = 2) 

Venture capital support 
(Yes = 1/No = 2) 
Patent 
(Yes = 1/No = 2) 
Qualified management team (composed of an experienced CEO,  
a R&D director, and a marketing director)  
(Yes = 1/No = 2) 
Firms dedicated to human health  
(Yes = 1/No = 2) 
Firms dedicated to agriculture  
(Yes = 1/No = 2) 
Firms dedicated to environment  
(Yes = 1/No = 2) 
Firms dedicated to medical technologies  
(Yes = 1/No = 2) 
Firms dedicated to other sub category  
(Yes = 1/No = 2) 

To analyse the collected data, we carried out different statistical tests using the latest 
version of SPSS such as: chi-square, Pearson correlation coefficients, multicollinearity 
tables, and logistic regressions. 

It must be stressed that we have chosen those independent variables which have been 
identified as indispensable variables for the growth of biotechnology firms in several past 
studies (Powell et al., 2002; Niosi, 2003, 2011; Baum and Silverman, 2004; Niosi and 
Queenton, 2010). In the same sense, Canadian Life Science (2011) tells us that “to build 
successful biotechnology companies, we need science, commercialization, capital and 
experienced people. If we don’t have the right ingredients, we will not be able to bake the 
cake”. 

4 Results 

4.1 Sample main characteristics 

It is pertinent to highlight certain characteristics of the sampled firms in Tables 2 and 3. 
First of all, we notice that Canadian Biotechnology is dominated by small DBFs-having 
less than 50 employees – which represent about 73% of our sample. Human health sector 
holds the gold medal in terms of having the highest number of the companies. In fact, 
57% of DBFs identified are dedicated to human health sub-sectors (e.g., Therapeutics, 
Bioinformatics, Analytical, Genomics and Proteomics). Regarding the geographic 
dispersion, the province of Quebec is in first place as it is home to about 33% of the 
sampled firms, followed by Ontario with 29%, and British Columbia with 17%. The rest 
of the firms, i.e., 21% are spread across other provinces of Canada. 
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Table 2 Main characteristics of Canadian DBFs (1996–2010) 

DBFs 
Characteristic 

N % 
Average age 

(years) 

Total 552 100% 13 
Firm size by employment 
 Small (1–49 employees) 403 73% 11 
 Medium (50–149) 88 16% 15 

Large (more than 150) 61 11% 42  
Total 552 100%  

DBFs by sub category    
 Human health 315 57% 10 
  Therapeutics 150 27% 17 
  Bioinformatics, analytical, 

genomics and proteomics 
165 30% 28 

 AgroBio 
(including food and nutraceuticals) 

127 23% 15 

 Environment 66 12%  
 Other sub categories 44 8%  
 Total 552 100%  
DBFs by province    
 Quebec 182 33% - 

Ontario 160 29% -  
British Columbia 94 17% - 

 Other provinces 116 21% - 
 Total 552 100%  
DBFs by revenue    

Less than 1 million 87 27% -  
1–10 million 146 46% - 
11–25 million 54 17% -  
26–50 million 33 10%  

 Total 320 100%  

Table 3 Main characteristics of Canadian DBFs (1996–2010) 

Patent 
DBFs with 
production 

market 

DBFs with any 
source 

revenues 

Listed 
DBFs  N 

n % 

 

n % 

 

n % 

 

n % 
Total  552 100% 182 33%  147 27%  320 58%  124 22% 
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Our longitudinal study reveals that the average age of our sample is 13 years. 
Nevertheless, we have to distinguish between large firms that survive longer (42 years) 
and small businesses whose average age is not exceeding 11 years. Likewise, the average 
age of DBFs varies by biotechnology sector they are in. With an average age of ten years, 
firms dedicated to human health seem to survive less than companies dedicated to the 
environment having an average age of 28 years. 

In terms of revenues from all sources, 58% of the surveyed DBFs have earned 
revenues. The human health sector holds the largest share of biotechnology revenues. 
Moreover, we must recognise that the vast majority of these identified DBFS have not 
won enough income. Between 1996 and 2010, almost three-quarters of DBFs (73%) have 
an income that does not exceed $10 million. In addition, 27% of DBFs have earned less 
than $1 million. 

Table 3 shows that only 33% of DBFs have at least one patent registered in the 
USPTO; while the portion of DBFs having at least one product on the market does not 
exceed 27%. Finally, based on Table 3 we can emphasise that 22% of companies 
surveyed have used public savings (DBFs listed in stock exchange). 

Our longitudinal study of Canadian DBFs reveals that several names change from 
year to year. More precisely, we discovered that more than half (54%) of the identified 
names in our sample disappeared between 1996 and 2010 (see Figure 1). According to 
our study, the firms’ disappearances occurred for the following reasons: 

1 transactions of acquisitions (24%) and mergers (4%) 

2 bankruptcies (16%) 

3 changes in name (10%). 

Figure 1 The different ways of DBF’s disappearances in Canada (see online version for colours) 

 

In this paper, we are interested more by disappearances linked to bankruptcy and M&A 
on which we want to shed more light through different hypotheses laid down in the 
literature section. In other words, our study aims at consists in understanding and 
analysing the disappearance of 43% of the sampled firms located in different Canadian 
provinces operating in the period 1996–2010. 
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Regarding our first hypothesis, we see that contrary to firms dedicated to 
manufacturing or services, DBFs have a long life expectancy. In the manufacturing 
sector, Baldwin and Gellatly (2003) indicate that almost half of new firms exit industry 
before their third birthday and they add that only one in five new firms gets to its second 
decade of operation. However, our study reveals that 57% of Canadian DBFs have 
survived more than ten years. We want to add that our sample of 552 DBFs shows an 
average age of 13.56 years and a median age of 12 years. Given these first results,  
we can say that our research has confirmed our first hypothesis which assumes that 
Canadian DBFs have a longer life expectancy than firms specialising in products or 
services. 

Beyond factors that we will see later, the long life expectancy that characterises DBFs 
can be justified also by generous and favourable Canadian institutional environment  
(e.g., national and regional innovation systems) encouraging the creation and 
development of young firms dedicated to biotechnology through different fiscal 
incentives, subventions and a favourable legal framework (Cooke et al., 2004). DBFs can 
also benefit from being established in large metropolises where they exploit different 
cognitive and economic externalities such as: availability of scientific facilities  
(e.g., universities, hospitals and research laboratories), mobility of qualified human 
resource and the presence business partners networks (Audretsch, 2002; Niosi and Banik, 
2005). Finally we should point out that DBFs can often survive more than firms 
specialising in products or services because their managers can count on appropriate 
financial systems (e.g., venture capital firms and stock markets) responding to their 
firms’ expectations and needs (Kenney, 1986, 2011). 

By the same token, our results agree with those obtained by Carroll and Hannan 
(1995) for the US biotechnology firms. These results confirm our second hypothesis too, 
in the sense that the disappearance of biotechnology firms is not due, solely, to 
bankruptcy; but mainly to M&A (Haeussler, 2007) and changes in name (Carroll and 
Hannan, 1995). Thus, our sample of 552 DBFs reveals that almost two thirds of 
disappearances are due to M&A, and that a quarter of the firms have been involved in 
M&A. To explain this situation, McKelvey (2008) indicates that the fragmentation of 
Canadian biotechnology and technological competition between the new and old 
companies is an important factor to explain the upward trend of merger and acquisition 
transactions. 

H3 DBFs with a qualified and experienced management team have a longer life 
expectancy. 

Our statistical tests show a significant relationship between the presence of qualified 
management team and survival probability of young DBFs. In more concrete terms,  
there is a significant positive correlation (r = .364, p = .000) indicating that Canadian 
DBFs steered by qualified leaders (Man_Team) have a greater chance of long  
life expectancy. Our sample reveals that in the period 1996–2010, 78% of surviving  
firms were under the direction of a qualified management team (Man_Team) composed 
of at least an experienced CEO (25 years or plus), a R&D director, and a marketing 
director. 
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As we have pointed out in literature review, the presence of a qualified management 
team offers to those firms the expertise needed in terms of R&D activities management, 
financial planning, and commercialisation policy. In addition, the presence of a  
qualified management team (Man_Team) provides those firms with some sort of 
socioeconomic legitimacy. These leaders gain advantages from their personal networks 
(strong and/or weak ties in the sense of Granovetter, 1973) in order to obtain new  
ideas (e.g., Universities and research laboratories), to access new markets and to  
tap into new financing sources. Regarding the last point, our statistical tests show a 
significant relationship and a positive correlation (see Table 4) between venture  
capital support (VC-sup) and the presence of a management team. This fact might be 
interpreted under two complementary perspectives. On the one hand, DBFs having a 
qualified management team are better suited to obtain venture capital support. On the 
other hand, the screening and follow-up processes put in place by venture capital firms 
make it more likely that those DBFs will end up handled by a qualified management 
team. 

H4 DBFs that receive the support of venture capital firms have a longer life expectancy. 

Following our review of the ‘Thomson Venture Capital Reporter database’, we found that 
between 1996 and 2010, more than half of the studied firms (51.27%) had established a 
business relationship with venture capital firms. Firms dedicated to human health 
represent more than two thirds (68%) of the total number of firms that received support 
from venture capital firms. 

However, our statistical results are not clear enough to pronounce regarding the 
fourth hypothesis because our chi-square test does not indicate statistical significant 
relationships (r = .138, p = –.063) (Table 4). So in our sample, venture capital support 
(VC_sup) does not influence the life expectancy of the DBFs. It is possible that the 
executives of this kind of company rely on other sources of funding such as public grants, 
private research funds (e.g., Bill and Melinda Gates Foundation), angel investors and/or 
big pharmaceutical companies. 

H6 DBFs having at least one registered patent in the USPTO have a longer life 
expectancy. 

H7 Biotechnology firms dedicated to human health have a longer life expectancy. 

Concerning intellectual property, our research reveals that between 1996 and 2010 only 
one firm out of three had at least one quality patent registered in the USPTO. Also, our 
results show that only 37% of the firms that survived had at least one patent. It seems that 
intellectual property protection is not part of a strategic orientation followed by leaders of 
Canadian biotechnology firms. Otherwise our statistic tests show non-significant 
correlation between the presence of patents and survival DBFS (r = –.022, p = .598). So 
our sixth hypothesis can neither be accepted nor rejected. 

Regarding our last hypothesis, all the tests conducted through SPSS indicate a 
negative correlation (see Tables 4 and 5) between survival and specialisation  
in human health (H_Health) (r = –.203, p = .000). In other words, the Canadian 
biotechnology firms dedicated to human health (H_Health) are more likely to disappear 
than firms specialised in other subcategories. Therefore, our last hypothesis is rejected. 
Our logistic regression tests confirm and complement the results mentioned above  
(see Table 3). 
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Table 4 Survivor DBFs’ correlation 
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Table 5 Survivor DBFs’ logistic regression 

Cases in study =552. Missing cases = 0 
Dependant variable: Survivor DBFs (Y/N) 

Omnibus tests of model 
 Chi-square Df Sig. 
Step 130.617 8 .000 
Block 130.617 8 .000 
Model 130.617 8 .000 

Model summary 

Step –2 Log likehood Cox and Snell 
R-square 

Nagelkerke 
R-square 

1 616.769 .211 .284 

Classification table 

Predicted 
VD_survivors BFs Observed  

1 2 
Percentage correct 

VD- Yes 225 98 69.7 Step 1 
Survivor 

DBFs 
No 72 156 68.4 

Overall percentage     69.1 

Variable in the equation 
 B S.E. Wald Df Sig. Exp (b) 

VC_sup –.388 .215 3.267 1 .071 .678 
Man_Team 1.610 .208 59.985 1 .000 5.005 
H_health –1.583 .277 32.770 1 .000 .205 
Patent .051 .211 .059 1 .809 1.052 
Agro_DBFs –1.236 .314 15.538 1 .000 .290 
Other_DBFs –1.140 .364 9.827 1 .002 .320 
Envir_ DBFs –.476 .309 2.377 1 .123 .621 
Tech_DBFs –1.290 .290 19.761 1 .000 .275 
Constant 7.443 1.815 16.861 1 .000 1,708.360 

Given the particularities and non-significance of some results obtained, it seems 
appropriate to divide our sample according to the motives of exit: bankruptcies  
versus M&A. Perhaps our results have been influenced by the heterogeneity  
of the observations. In this case, DeTienne (2010) warns us that the assimilation of all 
cases of disappearances and exits of firms in bankruptcy and economic failures can lead 
us to erroneous or biased conclusions. The factors behind the failure of start-ups may 
differ completely from those behind M&A transactions (Wennberg et al., 2010).  
So to move forward in the analysis of the disappearance of Canadian biotechnology 
firms, we conceived two new dependent variables; namely, M&A and bankruptcy. Those 
new variables will be tested against the same independent variables as introduced in 
Table 1. 
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4.2 The case of bankrupted DBFs 

In general terms the statistical tests (see Tables 6 and 7) show that bankruptcy of DBFs is 
explained by the absence of a qualified management team (Man_Team). In fact, our tests 
show a significant statistical relationship between the presence of a management team 
and disappearance of this type of firms. We need to clarify that this is a negative 
correlation (r = –.304, p = .000); meaning that firms without qualified executives have a 
greater chance of failure and bankruptcy. 

Based on the reviewed literature, the presence of a qualified management team 
constitutes a cornerstone in the life cycle development of a high technology firm. This 
assumption is confirmed in our study because almost 77% of the bankrupted firms do not 
involve qualified executives. This may be explained by the high costs involved in 
recruiting those qualified human resources, which exceed the financial resources of 
Canadian biotechnology firms. In addition, the Canadian labour market not only is not 
large enough to provide all the needs of Canadian biotechnology (Conference Board of 
Canada, 2005), but also is too fragmented when taking into account the small businesses 
(Statistics Canada, 2007). It is also important to note that part of the explanation comes 
from the presence of other actors (e.g., big pharmaceutical firms and venture capital 
firms) that seem more attractive to those qualified human resources, and thus create a 
shortage for the small biotechnology firms. 

DBFs Bankruptcies and failures are explained also by the absence of venture  
capital support (VC_sup). The results of our tests show a negative correlation between 
the failure of young DBFs and the seeking of venture capital services (r = –.313, p = 
.000). So firms that do not have access to venture capital support are more likely to go 
bankrupt. This last finding confirms the fact that venture capital firms are indispensable 
business partners in the case of DBFs. As we have pointed out previously, these kinds of 
financial Institutions fulfil the needs of the young DBFs in terms of professional 
coaching, appropriate financial funding, and developing a degree of tolerance to 
uncertainty. Here, we highlight that almost half of the surveyed DBFs could not access 
venture capital support. Such a situation may be explained by the great number of small 
firms (high density) that characterise this Canadian sector. In fact, the large number of 
small firms leads to a situation where their opportunities to succeed in the screening 
process used by the venture capital firms is minimised. Therefore, it seems natural when 
venture capital managers reject a large proportion of biotechnology firms’ applications. 
They think that the development processes are too long, the regulations are not 
favourable and/or the possibilities for commercialisation are limited (DiMasi et al., 2003; 
Baeyens et al., 2006). It is relevant to note also that bankrupted DBFs are distinguished 
by the absence of a qualified management team, and a lack of an intellectual property 
strategy enabling them to be viewed as a worthy investment by the potential venture 
capital firms. 

Finally, the statistical tests show that the field of specialisation can explain for DBFs’ 
Bankruptcies. More precisely, find a positive correlation (r = .175, p = .000) showing that 
the biotechnology firms dedicated to agriculture (Agri_DBFs) are more likely to fail. . 
Based on Table 6, these kinds of DBFs have difficulties recruiting a qualified 
management team and obtaining venture capital support. 
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Table 6 Closed DBFs’ correlations 
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Table 7 Closed DBFs’ logistic regression 

Cases in study =552. Missing cases = 0 
Dependant variable: Closed DBFs (Y/N) 

Omnibus tests of model 

 Chi-square Df Sig. 
Step 127.821 8 .000 
Block 127.821 8 .000 
Model 127.821 8 .00 

Model summary 

Step –2 Log likehood Cox and Snell 
R-square 

Nagelkerke 
R-square 

1 328.710 .207 .368 

Classification table 
Predicted  

VD_closed DBFs Observed  
1 2 

Percentage correct 

VD- Yes 25 55 31.3 Step 1 
Closed 
DBFs 

No 13 458 97.2 

Overall percentage     87.7 

Variable in the equation 
 B S.E. Wald Df Sig. Exp (b) 
VC_sup –2.007 .368 29.832 1 .000 .134 
Man_Team –2.307 .419 30.302 1 .000 .100 
H_health .366 .342 1.141 1 .285 1.442 
Patent –.248 328 .573 1 .449 .780 
Agro_DBFs .986 .351 7.884 1 .005 2.681 
Other_DBFs .313 .477 .432 1 .511 1.368 
Envir_ DBFs .525 .381 1.901 1 .168 1.690 
Tech_DBFs 1.210 .358 11.430 1 .001 3.352 
Constant 3.577 2.244 2.541 1 .111 35.752 

4.3 The case of DBFs in M&A 

The different statistical tests applied to our sample (see Tables 8 and 9) reveal that M&A 
characterising Canadian DBFs can be explained first of all by the presence of venture 
capital support (VC_sup). Our statistic results show a significant link between exits under 
M&A, and the presence of venture capital support. As Table 8 shows, there is a positive 
correlation (r = .317, p = .000). So, between 1996 and 2010, DBFs that received venture 
capital support had a greater chance of being involved in M&A. Based on these results 
our fifth hypothesis is confirmed. 
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Table 8 M&A DBFs’ correlations 
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Table 9 M&A DBFs’ logistic regression 

Cases in study =552. Missing cases = 0 
Dependant variable: M&A DBFs (Y/N) 

Omnibus tests of model 

 Chi-square Df Sig. 
Step 122.570 8 .000 
Block 122.570 8 .000 
Model 122.570 8 .00 

Model summary 

Step –2 Log likehood Cox and Snell 
R-square 

Nagelkerke 
R-square 

1 516.631 .199 .291 

Classification table 
Predicted  

VD_M&A DBFs Observed  
1 2 

Percentage correct 

VD- Yes 80 67 54.4 Step 1 
M&A 
DBFs 

No 49 355 87.9 

Overall percentage     78.9 

Variable in the equation 
 B S.E. Wald Df Sig. Exp (b) 
VC_sup 1.537 .250 37.844 1 .000 4.650 
Man_Team –.812 .229 12.554 1 .000 .444 
H_health 1.874 .315 35.282 1 .000 6.514 
Patent .123 .225 .300 1 .584 1.131 
Agro_DBFs .187 .368 .257 1 .612 1.205 
Other_DBFs 1.281 .399 10.278 1 .001 3.599 
Envir_DBFs .430 .378 1.294 1 .255 1.538 
Tech_DBFs .809 .302 7.190 1 .007 2.247 
Constant –7.552 1.904 15.730 1 .000 .001 

M&A is a part of the development process of new companies dedicated to biotechnology 
and it is not the consequence of economic failure (Mangematin et al. 2003). By adopting 
this exit mode, different stakeholders are in a position of strategic reorientation to address 
shortages of funding sources (Sowlay and Lloyd, 2010). On the one hand, owners of 
young firms prefer exits through M&A, also known as industrial exit, to ensure the 
finalisation and implementation of their research projects (Black and Gilson, 1999; 
Cumming, 2008). Given the high costs and the managerial complexity needed to develop 
a new medicine, several scientists who are also co-founders of DBFs claim that M&A 
strategies are both a smart as well as indispensable option to maximise the chances of 
success for firms’ innovations. In such case, leaving the scene is a realistic choice that 
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allows scientists to be at least part of a big pharma or to join other partners in order to 
carry on their R&D activities to the final stages. This strategic orientation offers more 
reassuring possibilities than the choice of going alone (Graebner and Eisenhardt, 2004). 
On the other hand, managers of venture capital institutions opt for M&A transactions in 
order to earn a return on investment that is more important than an IPO during economic 
crisis (Sowlay and Lloyd, 2010). Precisely regarding this last point, Ernest and Young 
(2010) argue that as a result of the last financial crisis (2007–2009), almost half of 
Canadian biotechnology firms had less than two years of liquidity to survive. This was 
used to assure the financial resources needed or to find strategies to leave the industry. 
This can help us to understand why, in our sample, almost 70% of disappearance was 
registered in the following two periods: 2002–2004 and 2007–2009. It would be also 
necessary to underline that the Canadian biotechnology sector is characterised by the 
presence of many small firms, a situation which diminishes the availability of venture 
capital (Industry Canada, 2006). 

The second factor which can explain M&A phenomenon characterising Canadian 
DBFs is the specialisation in human health (H_health). Our research reveals that firms 
dedicated to human health have a greater chance of engaging in M&A transactions. 
Based on Table 8, our statistics tests indicate a positive correlation (r = .307, p = .000). In 
view of the results published by Niosi (2003), our research show that Canadian 
biotechnology firms dedicated to human health are more likely to be supported by 
venture capital firms (VC_sup) and to have at least one patent in the USPTO. 

Finally our statistical tests indicate that companies dedicated to environment sector 
(Envir_DBFs) or those run by a qualified management team (Man_Team) are less likely 
to be involved in strategies for M&A. As shown in Tables 8 and 9, in both cases we have 
negative correlations but these statistical tests are not robust enough to lead us to firm 
conclusions. 

5 Conclusions 

Several works have studied the growth and development of biotechnology firms. 
However, studies regarding the disappearance of these firms are less numerous. To our 
knowledge, this paper is among the few studies that examine in depth the different factors 
characterising the disappearance of young biotechnology firms (e.g., the different 
disappearance paths as well as their determinants). 

Inspired by the results published by Carroll and Hannan (1995), the present study 
reveals that the disappearance of DBFs is not solely due to bankruptcy and failure. The 
analysis carried out on the sample, composed of 552 firms, shows that M&A is the main 
exit path. Those kinds of disappearances are adopted by young DBFs leaders as a 
strategic choice to manage the resource limits and/or to deal with economic downturn and 
financial crisis (Carayannopoulos and Auster, 2010; Danzon et al., 2006). This may be a 
kind of strategic choice prescribed by venture capital managers and carried out by 
biotechnology firms’ executives (Sowlay and Lloyd, 2010). In other words, we think that 
exits under M&A transactions express a sort of business model approved by the different 
stake holders with the aim of adapting to the constraints of the Canadian biotechnology 
sector (e.g., strict regulations, limited and fragmented funding sources, insufficient 
human resources, and an insufficient consumption market). We might even surmise 
hypothesise that M&A reflect a sort of competitive advantage in Canadian biotechnology 
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(Porter, 1990). One last perspective that could explain this situation would be to consider 
disappearance under M&A as a sort of consolidation of the Canadian biotechnology 
sector, which is dominated by small firms (McKelvey, 2008; Lazonick and Tulum, 2011). 
At this level we can add also that DBFs represent an important link in the value chain in 
the pharmaceutical industry. Carayannopoulos and Auster (2010) specify that big 
pharmaceutical companies do not have organisational flexibility to internalise all the 
R&D activities carried out by biotechnology firms. So pharmaceutical executives prefer 
to acquire promising firms, rather than starting projects based on a product that is already 
patented by a biotechnology firm. 

The present study outlines also the main factors that can explain bankruptcy and 
failure in the case of DBFs. On one hand, having a qualified management team is a 
crucial factor to ensure a long life expectancy for DBFs. In addition to professional skills, 
qualified executives can facilitate access to different business partners. So, our study 
confirms the postulates advocated by many proponents of RBV theory. On the other 
hand, the support of venture capital is the other crucial factor to assure long life 
expectancy. At this level we would like to make reference to the study published in the 
USA by Puri and Zarutskie (2008) which compares SMEs which have obtained venture 
capital support with those which have used other sources of funding. Puri and Zarutskie 
(2008) reveal that SMEs equipped with venture capital support show a higher survival 
rate during the first four years and they are more likely to integrate stock exchange or 
attract M&A transactions. 

Beyond financial support, venture capital companies provide appropriate coaching in 
terms of business management and access to networks of strategic partners. This last 
point leads us to raise other factors, not addressed in this work, which can be crucial to 
survival or disappearance of DBFs. Performance depends mainly on the internal 
capacities and R&D activities of young DBFs in the development of an innovative 
product that meets the needs of the market (Hall and Bagchi-Sen, 2002). In addition, 
leaders of these companies must strengthen their internal capacity through partnership 
relations with universities and pharmaceutical companies (Hall and Bagchi-Sen, 2007). 
Moreover, young firms with successful external collaborations ‘exploration and 
exploitation’, are those that rely primarily on their own absorptive capacity (Niosi, 2003; 
Levitte and Bagchi-Sen, 2010). 

Whether in the form of bankruptcy or M&A, DBFs disappearance can also be 
explained by the limitations imposed by the Canadian institutional environment. For 
instance, we could mention that the Canadian biotechnology firms are founded 
prematurely mainly because the universities, where the majority of scientific discoveries 
occur in Canada, are evaluated according to the number of spin-offs they create (Industry 
Canada, 2006). Government funding is the main financial source for Canadian 
biotechnology (OECD, 2009), and most of these government funds are destined for 
fundamental or basic scientific research (Industry Canada, 2006). It is clear that a 
strategic change in public policies should be taken on a variety of fronts. As a case in 
point, Lerner (2010) reports that policy makers must be more prudent when they adapt 
different strategies to support entrepreneurial and R&D activities. To limit the premature 
founding of DBFs, for example, they can rethink the selection criteria by adopting 
meritocratic systems for granting public funds. 

This research opens up the debate for future studies about the disappearance of DBFs. 
This phenomenon can be examined by focusing mainly on the case of enterprises 
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dedicated to human health sector and/or by testing the impact of additional variables such 
as strategic alliances and geographic externalities in large urban areas. In addition, further 
comparative studies among OECD members are encouraged in order to shed more light 
on disappearance of DBFs. 
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