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ABSTRACT

BEYOND THE BORN GLOBAL: 

Understanding the Internationalisation Process of Biotechnology 

Ventures

The past decade has seen a surge of interest in ‘born global’ firms which 

internationalise rapidly following their inception. While born global internationalisation 

paths are commonly associated with high tech firms, there has been some limited 

research suggesting that biotech ventures do not fit this model. My aim, therefore, was 

to contribute to international business research by investigating whether biotech firms 

internationalise as is suggested by born global scholars. Accordingly, my research 

focused on examining how the internationalisation of these small firms with radical 

innovations might best be explained. My research proceeded by means of a comparative 

case study of four Australian biotech companies, with their internationalisation histories 

forming the focal unit of analysis. 

The first contribution resulting from my cross-case analysis is to show that 

oversimplified measures of firm inception have led to ‘conceptual stretching’ of the 

born global category. This does not imply that born globals do not exist; rather; I argue 

that greater care needs to be applied when measuring inception. Ultimately, biotech 

firms do not fit easily into the born global category because the lengthy innovation 

process they undergo means they are likely to have strong pre-organisational roots 

extending far beyond their incorporation date. This pre-organisational history needs to 

be factored in because of its effects on firm internationalisation. 
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My second contribution is to suggest a driver for internationalisation that to date 

has not been included in existing research into high tech firms: namely, the influence of 

the innovation process. The internationalisation decisions of the case firms could be 

explained to a large extent by the stage that their core technologies were at. The 

international partnerships that the firms signed were also very much affected by the 

uncertainties surrounding the intellectual property being exchanged. My contribution 

therefore lies in proposing that incorporating the innovation process can advance 

understanding of high tech internationalisation. I conclude by suggesting that theory 

development concerning high tech internationalisation should pursue further these 

linkages between innovation and internationalisation. 
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Chapter 1

INTRODUCTION

1.1 Research Genesis

The current study is positioned within the ‘born global’ literature, and initially was 

motivated by the research question, ‘How do born global firms in the biotech sector 

compete internationally?’ Existing literature has drawn a strong association between high 

tech firms and ‘born global’ international paths. Yet, at the same time, there has been 

some limited research suggesting that biotech companies do not fit the born global model. 

Indeed, the empirical phase of the current study did not have to proceed far before it 

became clear that my original research question required modification, because biotech 

firms could not meaningfully be termed ‘born global’. Instead, the focus of my study 

shifted to an understanding of why the born global model does not fit the biotech firms I1

studied and how the internationalisation of these small firms with radical innovations 

might best be explained. I also considered whether biotech ‘born globals’ are firms with 

entrepreneurial orientation.

Given the recent proliferation of articles published in the born global area, it is 

necessary to defend why yet another study is required. I was interested that the biotech 

industry did not seem to fit neatly into existing assumptions about born globals. I felt that 

my study would provide an opportunity to examine in detail the scope of the concepts, 

                                           
1 My use of the first person is justified in Chapter 3.
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both operational and conceptual, as international business scholars are currently using 

them. I aim to make a contribution to the discipline by understanding whether high tech 

firms internationalise as is suggested by the born global scholars, or whether there are 

more holistic ways of understanding their internationalisation pathways.  

1.2 Overview of the Chapters

1.2.1 Chapter 2 - Literature Review 

Given the starting point for the study – contributing to the emerging born global theory –

the literature review (see Chapter 2) presents a critical reading of this stream of literature. 

In this review, I acknowledge current debates in the born global literature. Notably, there 

has been extensive discussion about what is the appropriate length of time between 

inception and internationalisation for a firm to qualify as born global (two years? three? 

six? eight?). There is also debate about the scope of international activities; for example, 

should it be stipulated that the firm needs to export outside its home continent in order to 

qualify as truly born global? Another debate has emerged from concerns that the focus on 

high-tech firms potentially overlooks the existence of ‘low tech’ born globals. 

I go beyond these existing debates to elaborate on other problems with the 

concept of born globals.

(1) Inception is typically conflated with the act of legal incorporation, thus denying 

the possibility that inception is a process over time rather than a single event. 

(2) Even though an influential definition of born globals stated that these are firms 

which ‘derive significant competitive advantage from the use of resources and the 

sale of outputs in multiple countries’ (McDougall, Shane and Oviatt, 1994, p. 470; 

Oviatt and McDougall, 1994, p. 49), in fact the sale of outputs has been 

emphasised. This overlooks other international activities of firms and does not 

consider internationalisation from a holistic perspective.
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(3) The strong link made between high tech firms and born global patterns not only 

excludes low tech born globals, as existing literature has suggested; it also leads to 

an assumption that high tech firms follow a born global path to 

internationalisation.

(4) The assumption is typically made that born global internationalisation paths are 

associated with a high degree of entrepreneurial orientation. Yet, a reading of the 

literature shows that the concept of ‘entrepreneurial orientation’ is under-

specified. Some authors regard it as a property of founders and individuals; others 

of firms (although the difficulty of measuring such an orientation at the firm level 

is not discussed).

(5) Existing literature has, I would argue, not done justice to the Uppsala Model. 

Researchers have referred almost exclusively to the early 1977 Model and not 

incorporated more recent modifications. The ‘later’ Uppsala Model incorporates 

networks and opportunity development, and clarifies the concepts of the 

‘establishment chain’ and ‘psychic distance’.

Knowing these weaknesses in the existing conceptualisation of the born global, I 

argue that further empirical study is warranted; one that incorporates the inception 

process and takes a holistic view of the internationalisation process. If this more 

processual and holistic approach is taken to trace the internationalisation of biotech 

firms, what emerges? What is it about biotech firms that make them a poor fit with the 

born global model? How can their internationalisation process be explained?

1.2.2 Chapter 3 - Methodology

I examined four Australian biotech companies through in-depth, retrospective 

longitudinal research, taking a holistic approach to each case (with the methodological 

approach explained in Chapter 3). The focal unit of analysis was the internationalisation 

histories of the firms, however, I also investigated the key domestic events, 
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technological development process, personal networks of individuals and evolving 

industry context over the period of investigation. Adopting this holistic case study 

approach sharpened my understanding of why particular internationalisation events 

happened and generated insight into the key research questions. 

I took the position that each case was intricately connected to political, social, 

historical, and personal issues, thus providing me an opportunity for complex 

questioning that embedded the case within the context of the social environment at the 

time of its inception and through its stages of commercial development. I secured 

multiple informants for each case, as well as multiple interviews with several 

informants; 45 case informants and 58 interviews in total. I also located numerous 

sources of secondary data, providing me with triangulation for the key events in the 

evolution of the case firms. While collecting multiple sources of evidence, I 

comprehensively and systematically sorted, coded and interpreted the data. I used two 

central data analysis techniques: within-case data (see Chapter 8) analysis and cross-

case analysis (see Chapters 5, 6 and 7). The following figure gives a schema of the 

methodological approach pursued.

Figure 1: Overview of Research Strategy

How do born
global firms

compete in the
biotech sector

compete
internationally?
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data
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Why are
 biotechs
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 the BG
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1.2.3 Chapter 4 – Country and Context: The Australian Biotechnology Industry 

The focus of the research is on four Australian biotechnology firms. As such, it is 

important to contextualise them both in terms of their industry and country of origin. 

The chapter begins with the emergence of the industry in the early 1980s and extends to 

the current time. The key feature of the biotech industry is its innovation cycle, or new 

product development process. The length of time this process takes and the costs 

involved are the reason why biotechnology is typically considered to be an extreme 

case of high tech innovation. An analysis of the innovation pathway of a human health 

drug leads to a discussion of the dilemmas companies face in the course of this process: 

intellectual property management, the need for partnerships and capital raising for R&D 

and commercialisation.

1.2.4 Chapter 5: Inception is a Process

In the first of the empirical chapters, inception is shown to be a process – with the first 

steps towards internationalisation commencing prior to legal incorporation and 

continuing well beyond it. Moreover, it is potentially beneficial to consider firm 

inception as comprising two phases: gestation, i.e. prior to registration or incorporation; 

and infancy, the period following legal formalisation of the firm, but in which the entity 

is still not sufficiently endowed with resources to be able to support itself 

independently. Once the processual nature of inception is acknowledged, there is a 

problem with using legal incorporation to the exclusion of other gestation activities 

such as opportunity recognition, resource acquisition, and the exchange of goods and 

services. The innovation ventures that produced the case firms possessed many assets 

years, and in some cases, decades before they had been legally conceived. Thus, while 

internationalisation appeared to follow a born global pattern, this was because, given 
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the lengthy innovation periods involved much of the foundation for their early cross-

border activities had been laid before the firms were legally incorporated.

1.2.5 Chapter 6 - The Role of Teams and Organisational Founders

The key construct in the international entrepreneurship literature is the entrepreneurial 

orientation of the founder and firm. However, the findings of this thesis revealed that 

the entrepreneurial vision of the founder was insufficient in explaining the firm’s 

founding and growth (Chapter 6). The high tech nature of the biotechs meant that 

scientists were involved as founders, and remained part of the senior management as the 

firm grew. For most of the scientists involved, their goal was initially to fund a research 

program, not build a company (international or otherwise). Yet, despite their seeming 

lack of entrepreneurial orientation, they were integral to the firms’ success. Business 

and science were brought together in the core management team, and the nature of the 

cooperation that developed among members of this team was critical to the firm’s 

evolution.

As well as the team, it is essential to consider the role of the organisational 

founders − whether they be the university or research institution which the firm was 

spun out of, or private and public investment companies. The research-intensive and 

resource-hungry nature of the industry means that single individuals are not able to fund 

and develop human health therapeutics; thus, the involvement of organisational 

founders is clearly essential in terms of financing and providing the technology base of 

the new firm. 

1.2.6 Chapter 7: Explaining the Internationalisation Pattern

The internationalisation process of the case firms, while at first glance is seemingly 
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almost haphazard, could to an extent be understood through the prism of the later 

Uppsala Model (see Chapter 7). As the Model suggests, it was more meaningful to 

analyse relationship commitment than market commitment, as firms were choosing 

partners rather than choosing national markets. Moreover, a holistic perspective was 

important, as research collaboration and licensing was more common than the sale of 

finished products. 

However, additional influences on the firms’ internationalisation were 

identified: technological uncertainty (rather than just the market uncertainty proposed 

by the Uppsala Model) and technological ‘augmentation’ as a form of opportunity 

development. Ultimately, firms and their partners were trading in the unknown, i.e. they 

were not able to predict what the outcome of their R&D programs would be. At the 

same time as technological uncertainty shaped and constrained their choices, the 

process of technological augmentation was a strong influence on the pace and direction 

of internationalisation – and, simultaneously, internationalisation decisions had a 

feedback effect on innovation pathways. Thus, while the key ‘Uppsala Model’ 

mechanisms of knowledge development and market commitment can be observed in the 

internationalisation of the case firms, they evolved in distinct ways due to the nature of 

the technology involved. 

1.2.7 Chapter 8: In Bed with a Multinational: Evolution of an International 

Business Relationship

As well as the case firms having a very distinctive pattern shaped by their innovation 

process, it was also found that the nature of the technology influenced how individual 

relationships evolved. Chapter 8 examines one relationship in depth: a licensing 

partnership between one of the case firms and a large multinational company. When the 
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first agreement between the two companies was signed, the key technology was still at a 

very early stage. This meant that carrying the technology through the development and 

regulatory phases was a protracted process. Managing the relationship over such a 

lengthy period of time proved difficult, as the priorities of each party changed – and in 

this case, it led to the biotech licensor taking its multinational licensee to court. 

Technological uncertainty therefore affects the nature of a firm’s individual relationships, 

as well as its sequencing of relationships over time. 

1.2.8 Conclusion

My findings indicate that an explanation of the internationalisation process of the case 

firms needs to take into account the nature of radical, high tech innovation. A lengthy 

innovation process makes these firms appear to be ‘rapid internationalisers’ – but in fact 

they can more accurately be termed ‘slow gestators’, because their path to legal 

incorporation is typically such a protracted one. The influence of radical innovation 

could also be seen on the internationalisation patterns of these biotechnology firms after 

incorporation. The internationalisation decisions of the case firms could be explained to 

a large extent by the stage that their core technologies were at. The international 

partnerships that the firms signed were also very much affected by the uncertainties 

surrounding the intellectual property being exchanged. My contribution therefore lies in 

proposing how incorporating the innovation process can provide an explanation of high 

tech internationalisation. I argue that rather than stretching both operational and 

conceptual definitions of the born global, theory development concerning high tech 

internationalisation should pursue further these linkages between innovation and 

internationalisation. 
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Chapter 2

REVIEW OF THE BORN GLOBAL LITERATURE

2.1 Introduction

There are two aims of this chapter: first, to review the extant literature on the born 

global firm or international new venture, and, second, to argue that, despite the growing 

popularity among researchers of the born global concept, empirical findings in fact 

leave many questions unanswered. By exposing the mismatch between the common 

conceptual definitions of this phenomenon and their operationalisation, I argue that the 

born global phenomenon is much more problematic than is often acknowledged. In par-

ticular, the literature review identifies the biotechnology industry as one that may not fit 

the concept of a born global, thus making it a suitable potential ‘negative case’ for 

study. I conclude by arguing that in order to investigate the internationalisation of bio-

tech firms, a more holistic and processual approach needs to be taken. I propose the 

Uppsala Model as the theoretical lens for understanding internationalisation in this 

study, arguing that born global proponents who criticise the Model do not take into ac-

count its more recent revisions. 

While there are many terms for a rapidly internationalising small and medium 

enterprises (SME), the two most common are international new ventures (INVs) and

born globals (BGs). An excellent starting point for this chapter is therefore to define 

these terms. The ‘classic’ definition of the INV by Oviatt and McDougall (1994) is ‘a 



20

business organization that, from inception, seeks to derive significant competitive ad-

vantage from the use of resources and the sale of outputs in multiple countries’ (Oviatt 

and McDougall, 1994, p. 49). Turning to born globals, an early and influential defini-

tion of the term was ‘small, technology-oriented companies that operate in international 

markets from the earliest days of their establishment’ (Rennie, 1993; also used by 

Knight and Cavusgil, 1996). However, it is important to note that Knight and Cavusgil 

(1996, p. 11) argue the terms born global and INV are synonymous. This is also the po-

sition adopted in this chapter, which does not maintain a distinction between the two 

terms.

The chapter begins with a brief overview of the origins of the literature on BGs 

or INVs, tracing them back to research on small firm internationalisation. The seminal 

contributions, both empirical and conceptual, are identified. Each aspect of the key, in-

fluential definitions put forward by Oviatt and McDougall (1994) and Knight and Ca-

vusgil (1996) are discussed in turn: point of inception, sale of outputs and use of re-

sources internationally, number of countries entered, high technology or knowledge in-

tensity and entrepreneurial orientation. Whilst these conceptual definitions and their 

respective operationalisations have generated much debate, I argue that key questions 

about the characteristics of the INV or born global remain unresolved. The theoretical 

frameworks that have underpinned the born global literature are then examined, as a 

basis for the concluding argument: that there needs to be a more holistic approach to 

understanding the born global.

2.2 The Origins of the Literature

Scholarly interest in firm internationalisation, including the internationalisation of small 

and medium enterprises (SMEs), is well established (see e.g., Coviello and McAuley, 



21

1999). In the late 1980s and early 1990s, however, a new empirical phenomenon was 

noted (Ganitsky, 1989; Jolly, Alahuta and Jeannet, 1992; McDougall, 1989): the rapidly 

internationalising SME. These early studies were limited in scope, but Rennie (1993) 

provided additional empirical evidence. Rennie reported on a survey of Australian 

manufacturing firms by McKinsey (1993) that first identified ‘emerging exporter’ high 

value-added manufacturing firms. The McKinsey team identified 66 born globals 

among respondents to the survey (and 244 non born globals) leading them to the con-

clusion that between 20 and 25% of all firms in the category of emerging exporters 

were born global. Soon after Rennie’s empirical findings, the first extended conceptual 

treatments of the topic appeared: Oviatt and McDougall (1994) and Knight and Cavus-

gil (1996). These two articles have provided the theoretical underpinnings of subse-

quent studies.

Since these conceptual and empirical advances in the late 1980s to mid-1990s, 

there has been a dramatic increase in the number of born global studies published in 

major journals. For example, Dominguinhos and Simões (2004) identified 55 journal 

articles and conference papers published between 1993 and 2004. Coviello and Jones 

(2004) acknowledged 55 articles appearing in major journals between 1998 and 2002, 

and Rialp, Rialp and Knight (2005) reviewed 38 articles published in journals between 

1993 and 2003 or presented as book chapters, working papers or conference proceed-

ings. With respect to the substantial numbers and excellence of the publications now in 

circulation concerning the born global specifically, it would seem that born globals

have indeed come of age and are now a legitimate field of enquiry in their own right. 

This is evident in the founding of a new journal – Journal of International Entrepre-

neurship and a new conference – the McGill International Entrepreneurship Confer-
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ence. It should be noted that the line between small firm internationalisation and born 

global studies has become blurred, with both areas of research influencing each other.

The born global phenomenon has attracted so much scholarly interest because 

the ‘very rapid’ outward internationalisation of these small firms seems to challenge 

traditional theories of internationalisation. Such behaviour, portrayed as entrepreneurial, 

led McDougall and Oviatt (2000) to identify ‘international entrepreneurship’ as an 

emergent field of study positioned at the intersection of the international business and 

entrepreneurship disciplines. The literature on born globals has therefore gone beyond 

the confines of its origins in internationalisation theory. The born global as a field of 

study will now be examined in more detail. The theoretical conceptions of the born 

global will be compared with empirical findings.

2.3 Exploring Oviatt and McDougall’s Definition

Oviatt and McDougall’s (1994) definition has been widely accepted and cited: of the 58 

empirical studies on born globals that have been published in peer reviewed journals or 

books in international business and marketing, 44 have used Oviatt and McDougall 

(1994) either exclusively or in combination with Rennie (1993) or Knight and Cavusgil 

(1996). (See Volume 1, Appendix 1 for the list of born global studies included in my 

review). However, even Oviatt and McDougall operationalise their definition in multi-

ple ways. In their 1996 study, they specify INVs globals are firms that are 8 years old or 

less, whose foreign sales comprise more than 5% of total sales. In their 2000 study, they 

count as INVs any firm that reported international sales in its sixth year of operation 

(Shrader et al., 2000). Moreover, in their 1994 study, they state they are interested in the 

age of the firm and the time it takes from its inception until it internationalises; how-

ever, in their 2000 study they do not impose any age or size specific factors regarding 
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the INV (see Dimitratos and Plakoyiannaki, 2003).

2.3.1 The Point of Inception

The first difficulty, as Oviatt and McDougall (1994; 1997) themselves acknowledge, is 

that the moment of inception is difficult to establish – in a later study, they concede 

that, empirically, ‘it was impossible to reliably measure when INV founders first con-

ceived of internationalization’ (McDougall et al., 2003, p. 69) – and that inception 

should perhaps best be viewed as a process rather than a single point in time. Neverthe-

less, this process is often not transparent or ‘observable’ (McDougall, Oviatt and 

Shrader 2003), with a born global having its ‘roots back to firms and networks in which 

its founder(s) and top managers gained industry experience’ (Madsen and Servais,

1997, p. 573). 

In practice, therefore, many studies do not capture this pre-founding history, 

and, as McDougall et al. (2003) conceded, their original definition requires ‘relaxing’ 

when it is operationalised. In the extant born global literature, four ways of operational-

ising firm inception (if stated at all, since only the minority of authors address this ex-

plicitly) have been used. First, in almost all cases, the legal founding of the company is 

considered to constitute inception (e.g., Burgel and Murray, 2000; Knight and Cavusgil, 

2005). A second but far less common option is to ask respondents to indicate the age of 

their firms (e.g., Jones, 1999), thus allowing them to define inception for themselves. A 

third alternative was used in a survey by Rasmussen and Madsen (2002), who consid-

ered inception as the point in time when the firm began to have employees. Fourth, an 

arbitrary cut-off date is used, with SMEs that are established after this date being de-

fined as born globals, thus equating born global with ‘young’ (Zhou, 2007). 

Apart from the dilemma of measuring when the firm was founded, another diffi-
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culty is that to focus on a firm’s activities ‘from inception’ underplays those aspects of 

a firm’s pre-founding that can influence its subsequent internationalisation (Madsen and 

Servais, 1997). In particular, it is important to contextualise the founder’s role in the 

internationalisation of born globals. The background of the entrepreneur or founder has 

a substantial influence on the internationalisation path followed. Factors like education, 

experience from living abroad, experience from other internationally oriented jobs, etc. 

shape the mind of the founder and decrease the psychic distances to specific product 

markets significantly. The implication is that from the inception of the firm the founder 

may not perceive national borders as an obstacle, but rather sees international markets 

as open, waiting to be exploited. Hence, it is not always the case that the firm initially 

has to be engaged in a network that is primarily domestic and the network can cross na-

tional borders, opening possibilities for new business ventures. Moreover, relationship 

building and exchange within a network may occur prior to, not just from, inception. 

Yet reviewing the extant literature, it is noteworthy to mention that no authors 

discuss pre-inception at any level of depth in their studies. Several mention this point, 

including Evangelista (2005) and Jones (1999), but none goes on to show evidence or 

influence of the pre-inception process empirically. Nonetheless, the limited empirical 

evidence that exists suggests that a firm’s inception process can be complex and have a 

substantial influence on its subsequent development. For example, one of the case stud-

ies investigated by Larimo (2003) describes a serial entrepreneur whose second firm 

(founded in 1988) is able to rapidly internationalise, but this can, to a large extent, be 

explained by the fact that it can draw on the knowledge and expertise gained from his 

first venture (founded in 1971), which was in the same industry and technology sector. 

A similarly long pre-history can be found in Rasmussen et al. (2001), one of whose 

cases of a born global was in fact a spin-off from a multinational company. The new 
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firm had a medical device ready for sale owing to the fact that the discovery, commer-

cialisation and regulatory process had been completed.

Consequently, if a firm’s pre-history is so important, it follows that the devel-

opment of the BG may occur over a longer period of time than is typically recognised. 

Thus, Madsen and Servais (1997, p. 573) argue for an evolutionary perspective: ‘the 

Born Global phenomenon does not represent any revolutionary pattern of internation-

alization’. Tracing the origins of a firm before its legal incorporation may therefore re-

sult in an internationalisation process that is not as rapid as commonly assumed. Zahra 

(2005, p. 21) note that variations in the ‘gestation period’ matter because they influence 

a firm’s attitude to the risks of internationalisation, as well as their ‘capacity to assem-

ble and deploy resources, and gain a competitive advantage’. 

2.3.2 Sales of Outputs and Use of Resources Internationally

Despite the importance assigned to both sale of outputs and use of resources in the defi-

nition (Oviatt and McDougall, 1994), in practice, empirical studies have focused on the 

fomer and almost excluded the latter entirely. In Knight and Cavusgil (2005), the Oviatt 

and McDougall definition is modified so that the ‘use of resources’ is deleted alto-

gether. Moreover, the definition states that born global companies are only those who 

derive ‘a substantial portion of total revenue for sales in international markets’ (Knight 

and Cavusgil, 2005, p. 16). Even McDougall, Oviatt and a co-author relax their defini-

tion in a later study (McDougall et al., 2003), narrowing it just to international sales.

Accordingly, the born global’s internationalisation is often measured exclu-

sively in terms of its international sales; more particularly, the time span between legal 

incorporation and first international sale. Kuivalainen et al. (2007) measure perform-

ance of ‘true born globals’ and ‘born internationals’ in terms of export sales, profits and 
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sales efficiency. Zucchella et al. (2007) confine their study to SMEs that export within 

three years of inception, thus potentially excluding firms that, for example, use licens-

ing in their initial steps abroad. In two recent studies, Fan and Phan (2007) comment 

that the literature is heavily focused on exports and Di Gregorio et al. (2008) take the 

analysis further; their review of existing born global literature shows that all the studies 

focus on the internationalisation of sales, while only a subset of works address the issue 

of combining resources internationally. Gleason and Wiggenhorn (2007, p. 326) ac-

knowledge that using international sales as measure represents only a ‘sales orienta-

tion’: ‘A firm may be a born global despite not generating any foreign sales … If we 

impose a foreign sales minimum, we will necessarily leave out many born globals’. Yet 

there is no reason why other international activities could not be measured through, for 

example, the percentage of total revenue derived from international sales, international 

licensing, FDI and other agreements that are in place.

Given this ‘sales orientation’, the focus of debate has been, first, on the percent-

age of sales to total sales that firms need to achieve to be considered truly born global 

(e.g., Chetty and Campbell-Hunt, 2004 specify 80%, versus Shrader et al., 2000, who 

impose no threshold of international sales as a percentage of total sales to be included in 

their study) – while a similar discussion about the use of resources has been lacking. 

Second, there has been much debate about the time span between inception and first 

sale that a firm must satisfy to be considered a born global. The exact number of years 

varies depending on the study; for example: international activities must occur within 

the first year (McAuley, 1999), three years (Andersson and Wictor, 2003), six years 

(McDougall et al., 2003) or even ten years (Knight and Cavusgil, 2005). As Gassmann 

and Keupp (2007, p. 353) comment, ‘There are controversial operationalisations of the 

term “early and rapid internationalization”, with time lags between the firm’s founda-
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tion and its first international operations ranging from 3 to 12 years’ (Autio et al., 2000; 

Zahra et al., 2000; see Dominguinhos and Simões, 2004 for an extended discussion). 

Despite these differences in time-period, what unites these studies is their consensus 

that internationalisation means sales. To this end, the intended – or perhaps unintended 

– implication is that these firms are exporters or have a foreign sales subsidiary (see 

Almor and Hashai, 2004 as an example of the latter). That is not to say they could not 

or may not use other methods of foreign market servicing; however, the authors have 

taken a very narrow view of their sample firms and merely measured their international 

activity in terms of sales revenue. 

However, it is important to acknowledge the notable exceptions: three papers 

have investigated the other aspects of a born global’s international operations, namely 

its attempt to seek competitive advantage from the use of resources in multiple country 

locations. The exceptions were: Jones (1999) and Crick and Jones (2000), who included 

inward activities (such as importing and performing R&D or manufacturing under con-

tract for an overseas-based organisation); and Kuemmerle (2002), who distinguished 

between activities that exploit and those that augment home-based resources. Home-

base exploiting activities consist of marketing and manufacturing operations offshore, 

while home-base augmenting activities ‘consist primarily of those that provide insights 

about new products, markets, and business models … [and] include, but are not limited 

to, R&D activities and strategic alliances that are formed to gain access to product and 

process technology’ (Kuemmerle, 2002, p. 105).

The focus on sales, to the exclusion of other activities, means that a very con-

stricted view of internationalisation prevails. This is despite the fact that the manner in 

which a firm combines and recombines resources from multiple geographical locations 
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needs to be considered as part of the born global’s trajectory: ‘the firm needs to interna-

tionalise in order to make value creation possible, not in order to disseminate its out-

puts’ (Autio, 2005, p. 14).

2.3.3 Multiple Countries

Oviatt and McDougall’s (1994) definition simply refers to sales or use of resources in 

‘multiple’ countries; they do not specify a precise number – although they do differenti-

ate between firms that operate in few versus many countries (i.e. they contrast a geo-

graphically focused firm with a global start-up). Some authors have argued that in order 

to qualify as born global, firms should meet a minimum requirement in terms of geo-

graphical spread. For example, Sharma and Blomstermo (2003) define born globals as 

firms that operate in three or more countries within three years of inception. 

Kuivalainen and Sundqvist (2004) distinguish between ‘truly born global firms’, which 

have operations across all regions of the globe, and ‘apparently born global’ firms, 

whose operations are confined to their home region. Luostarinen and Gabrielsson 

(2004) argue that while traditional companies start by selling to psychically close coun-

tries, born globals will seek lead markets globally that are beyond their home region. 

Therefore, they defined as global those companies that operated outside their own con-

tinent, as compared to international firms whose largest foreign markets were in their 

home continents.

One complication is that the geographical expansion of born global firms may 

vary according to industry. While this has not been the subject of extensive research, 

Bell et al. (2003) note that knowledge intensive firms (or as they also refer to them, 

born globals) are more likely than traditional firms to focus on lead markets. Primarily 

it is expected that knowledge intensity requires capitalisation of the appropriate niche 
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markets that lend themselves to sales made to willing and able consumers. 

Another consideration regarding geographical expansion is that it is likely to 

vary depending on the firm’s country of origin. Andersson and Wictor (2003) argue that 

what is a born global will vary due to country differences; and Madsen and Servais 

(1997, p. 578) hypothesise that firms from small markets have a higher propensity to 

become born globals, but born globals in large markets are likely to be high tech. In the 

literature they reviewed, they propose some explanations as to why the US firms are 

exclusively high tech, while there is a greater mixture of firms from countries with 

smaller populations:

It may … mirror that the US market is very large – and hence that only very 
high tech companies are pushed into the international marketplace right after 
their birth. In contrast, some more low tech Danish and Australian firms (with 
smaller domestic markets) have aimed at many foreign markets. Another rea-
son for such a picture may be that the population of small nations such as 
Denmark are much more internationally oriented and have higher language 
proficiencies than their US counterparts; in the same vein Australia has many 
immigrants which may also increase the propensity to become Born Global.

What is clear from the preceding discussion is that different patterns of interna-

tionalisation and geographic spread of born globals – either regionally, internationally 

or globally – may be the result of their industry and country of origin, and it is problem-

atic to in fact impose a ‘multiple country’ criterion. As a result, researchers have begun 

to distinguish the ‘degree of born globalness’ of firms (Kuivalainen et al., 2007), with 

firms varying in terms of their geographical spread and the cultural distance of the mar-

kets in which they operate. 

Perhaps, then, what unites born globals is rather their global outlook. The con-

cept of ‘global mindset’, ‘global vision’, ‘borderless view’ or ‘global focus’ has been 

used by a number of born global researchers. Harveston, Kedia and Davis (2000, p. 92) 
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define global mindset as ‘the propensity of managers to engage in proactive and vision-

ary behaviors in order to achieve strategic objectives in international markets’. While 

Luostarinen and Gabrielsson (2006, p. 780) argue that to be considered truly born 

global, firms would need to achieve more than 50% of their revenue from ‘non-

domestic continents’, they nevertheless, despite this stringent criterion, also include as 

born globals any firms that ‘had a clear global vision and were on a global growth path 

and were/or were moving toward becoming an international company’. However, the 

existence of a global mindset is difficult to capture in practice, and Luostarinen and 

Gabrielsson do not explain how they measured it in their study (see also Gabrielsson et 

al., 2008).

2.4 Exploring Knight and Cavusgil’s Definition

2.4.1 Focus on High Technology/ Knowledge Intensive SMEs

Knight and Cavusgil (1996) explicitly state that born globals are ‘technology-oriented’ 

SMEs. This is a narrower definition than the one employed by Oviatt and McDougall 

(1994), who do not specify the nature of the ‘business organization’. In practice, how-

ever, ‘small’ varies depending on the eye of the beholder. For example, Jantunen et al. 

(2008) exclude firms with fewer than 50 employees from their analysis (as does 

Kuivilainen et al., 2007), whereas Loane and Bell (2006) specify that born globals are 

firms with less than 250 employees (as does Luostarinen and Gabrielsson, 2006). On 

average, the responding firms surveyed by Knight (2001) had an average of 341 em-

ployees and average annual sales of US$100 million; similarly, Shrader et al. (2000) 

also had a sample of SMEs with an average of 334 employees and sales revenure of 

US$66 million by their sixth year – hardly small in the Australian or European context.

The association with high technology came early on (see e.g., Jolly et al., 1992) 



31

and has continued. In their study on high-tech SMEs, Spence and Crick (2006, p. 527) 

even treat high tech SMEs, INVs and born globals as synonymous terms: ‘HTSMEs  

[are] … also known as “born globals” or “international new ventures’. Some research-

ers define born globals as ‘knowledge intensive firms’ (Sharma and Blomstermo, 2003) 

or argue that high technology firms internationalise more rapidly than their low tech 

counterparts (Crick and Spence, 2005). McAuley (1999, pp. 70-71) noted that the born 

global literature has been dominated by high tech examples: ‘Much of the literature has 

been associated with high-technology-based sectors’. Increasingly, the small firm inter-

nationalisation and born global literature have converged in attempting to explain the 

rapid internationalisation of high technology firms; thus, both will be included in this 

section.

A review of the literature confirms McAuley’s assertion: the majority of authors 

have singled out high technology as the feature industry in their research on born 

globals. Studies vary in terms of whether they study one, few or many high tech indus-

tries. Examples of single industry studies can be found in Yli-Renko, Autio and Tontti 

(2002); Autio, Sapienza and Almeida (2000) who surveyed electronics; Zahra, Math-

erne and Carleton (2003) who analysed the software industry; Sharma and Blomstermo 

(2003) who considered computer systems, including one for radiotherapy; Nummela 

and her co-authors (2004; 2005) conducted research into the information and communi-

cations technology industry in Finland. A select number of high tech industries can be 

found in Jones (1999) who included four high tech sectors including biotech, Yli-Renko 

et al. (2002) and Zahra, Ireland and Hitt (2000), who studied 12 industries including 

biotechnology. Burgel and Murray (2000) surveyed multiple high tech sectors including 

biotechnology, as did Hashai and Almor (2004) with four high tech sectors including 

pharmaceutics, biotech and medical technologies. Again, Jones (2001) studied high tech 
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firms across the plastics and composites industry, as well as the biotechnology and sur-

gical instruments and advanced electronics sectors. In 2001, Knight studied the elec-

tronics and electrical instruments sectors. Larimo (2003) studied biotechnology and en-

gineering and Evangelista (2005) included software and medical device firms in her 

sample. Most recently, Gassmann and Keupp (2007) and Nordman and Melén (2008) 

studied the born global firm specifically in relation to the biotech industry.

A final type of study is those labelled as a study of ‘high tech’ industries, but the 

precise industries are not stated. These include the works of Crick and Jones (2000), in 

which the industries were not specified, other than being high tech; similarly Spence 

used the term high-tech SME in her study in 2003, as did Stray et al. (2001). This focus 

on high technology, whether one or many industries, is despite the fact that McKinsey 

(1993, p. 9) stated ‘Fast growing firms are evident in all industries’; similarly, McDou-

gall, Shane and Oviatt (1994, p. 472) cautioned that ‘INVs emerge in a variety of indus-

tries’, and that there is empirical evidence that born globals do operate in low tech in-

dustries as well (see e.g., McAuley, 1999; Rialp et al., 2005). Thus, they signal that care 

should be taken not to think that born globals are one and the same as high tech firms. 

Perhaps a compromise can be found in Gabrielsson and Kirpalani (2004), who broad-

ened their expectations of the born global’s attributes and suggested that: ‘to qualify for 

inclusion in the study group, the born globals should have either unique technology 

and/or superior design or innovative product/service, or know-how, systems or other 

highly specialized competence’ (p. 557; see also Luostarinen and Gabrielsson, 2006). 

Moreover, the definition of a ‘high tech’ industry is not always made clear by 

authors. Burgel and Murray (2000, citing Butchart, 1987) define high tech industries 

based on the two ratios of R&D expenses to sales and employees working in R&D to 

total employees. Crick and Spence (2005, p. 168) define high tech firms as those with 
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‘advanced knowledge and capabilities in technology, an educated workforce, and the 

ability to adapt quickly to fast changing environments’. Crick and Jones (2000, p. 65) 

do not have a precise definition, merely stating that ‘[t]he characteristics of innovative, 

high-technology firms are widely known’ and include involvement in technological 

change, R&D intensity and radical rather than incremental innovation. In contrast, Lu-

ostarinen and Gabrielsson (2006, p.781) do provide a definition, specifying that high-

tech firms ‘utilise advanced, innovative technologies in their products. The research and 

development expenditure of such companies is often more than 5% of total sales’.

Compounding this confusion is the fact that some authors have introduced an-

other term, ‘knowledge intensity’. Thus, Autio, Sapienza and Almeida (2000, p. 913) 

define knowledge intensity as ‘the extent to which a firm depends on the knowledge 

inherent in its activities and outputs as a source of competitive advantage.’ Bell et al. 

(2003) go further to distinguish between ‘knowledge intensive’ and ‘knowledge based’ 

firms (p. 349): 

‘Born global’ firms may be further classified as either ‘knowledge-intensive’ 
or ‘knowledge-based’ firms … The essential difference between them is that 
‘knowledge-based’ firms exist because of the emergence of new technologies 
(such as ICT, biotechnology, etc.). They will either have developed proprie-
tary knowledge or acquired knowledge, without which they would not exist 
(e.g. software developers, Internet providers, or firms offering other distance 
independent services.) In contrast, ‘knowledge-intensive firms’ may use 
knowledge to develop new offerings, improve productivity, introduce new 
methods or production, and/or improve service delivery but are not inherently 
knowledge-based. 

The problem then becomes how to define knowledge intensity. Hashai and Al-

mor (2004) used three measures of knowledge intensity: (1) ratio of R&D investments 

to sales, (2) percentage of skilled employees, and (3) total employment cost on a per 

firm basis. Primary technological learning was the term used by Yli-Renko et al. 
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(2002). Moreover, whilst knowledge intensive MNCs have more financial resources 

that enable them to sustain substantial R&D expenses, a Knowledge Intensive 

Small/Medium Multinational frequently may have a superior capability to perform 

R&D activities in the sufficiently narrowly defined technological field in which it spe-

cialises (Knight and Cavusgil, 2004). However, Autio (2005) stated it was not knowl-

edge intensity per se, but rather the characteristics of this knowledge (notably, codifi-

ability, complexity and teachability), that determines the ease with which knowledge 

could be internationally transferred between firms. 

However, while the danger of excluding low tech sectors has been widely dis-

cussed in the literature (see e.g., Rialp, Rialp and Knight, 2005), there is another danger 

that has been little acknowledged: namely, the assumption that all high tech industries 

are conducive to the emergence of born globals. Yet, there is one high tech industry that 

may constitute a ‘negative case’ (see Chapter 3), in that it does not meet the definition 

of a born global, and that is the biotechnology industry. Bell, McNaughton, Young and 

Crick (2003, p. 353) suggested that ‘in pharmaceutical or biotechnology sectors, the 

time scale for new product development may be 3-5 years or longer, during which time 

costs are being incurred without a supporting revenue stream’. Similarly, whilst 

Dominguinhos and Simões (2004, pp. 21-22) prefer a ‘three year’ rather than ‘six year’ 

definition of born globals, they acknowledge: 

The downside of a shorter period is the existence of industries, such as bio-
technology, where the research phases, in order to get some patentable 
knowledge, may take more than three years. The question may be solved, 
however, if the analysis is not restricted to the sale of outputs, but includes 
also the use of resources coming from different countries.

There are at least three studies that suggest biotechnology companies do not eas-

ily fit common definitions of the born global: Gassmann and Keupp (2007), McDou-
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gall, Oviatt and Shrader (2003) and Nordman and Melén (2008). Gassmann and Keupp 

(2007) concede that it could consirable time for a biotech product to be developed, so 

extend the time frame so that a firm in this industry qualifies as born global if it interna-

tionalises within 10 years of incorporation. McDougall et al. (2003, p. 76), who use a 

timeframe of six years, concede that ‘many of the DNVs [domestic new ventures] in the 

sample were drug-related firms that, although poised to become international, had not 

taken that leap by their sixth year of existence’. Nordman and Melén (2008, p. 176) 

seem to offer a contrast, since they adhere to the widely used criteria of internationalisa-

tion within three years of founding However, a careful reading of their Table 2 (p. 176) 

shows that the firms in their sample are predominately best described as biotech suppli-

ers rather than core biotechnology R&D firms. Furthermore, their data in Table 3 (p. 

177) highlights another anomaly: their sample shows two of their eight case firms actu-

ally exceed the three-year timeframe. These examples highlight the difficulty of fitting 

biotech firms into the common operational definitions of the born global. 

Thus, the dichotomy of ‘high tech’ and ‘low tech’ may obscure differences 

among industries. As Zahra (2005) observed, we still know little about variations in the 

prevalence and nature of born globals across markets and industries, which possibly 

means that researchers run the risk over over-generalising the phenomenon. The follow-

ing chapters will return to these insightful comments by Zahra (2005) and in the first 

instance homogeneity of the data set – in terms of industry context – will set the scene 

for conclusions that could be further tested on other industries, both high and low tech 

alike. 

2.4.2 International Entrepreneurial Orientation

A review of the extant literature shows that McDougall (1989) appears to be the first 
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author to integrate the terms international business and entrepreneurship. McDougall 

and Oviatt have continued to link accelerated internationalisation with entrepreneurial 

behaviour; they define international entrepreneurship as ‘a combination of innovative, 

proactive and risk-seeking behavior that crosses national borders and is intended to cre-

ate value in organisations’ (2000, p. 903). As Coviello and Jones (2004) point out, 

McDougall and Oviatt’s (2000) definition is explicit in its integration of internationali-

sation and entrepreneurial orientation. Their definition incorporates Covin and Slevin’s 

(1989) conceptualisation of entrepreneurial orientation as innovative, proactive and 

risk-seeking behaviour. Knight (2001, p. 156) has also adopted the same view of entre-

preneurial orientation by stating (p.156) ‘ … [it] emphasizes innovation in the firm’s 

offerings and processes, risk taking, and a generally proactive approach to business.’ In 

their empirical work, McDougall and her co-authors (1994) have suggested that INVs 

were able to compete internationally because of their unique skills and attitudes and 

pools of knowledge that they used to discover or sense opportunity. The international 

entrepreneurial orientation (IEO) of the founders is suggested as one of the prime fac-

tors that explains the speed of internationalisation involvement (Knight and Cavusgil, 

1996; Oviatt and McDougall, 1997).

The McKinsey study (1993) did not use the term ‘entrepreneurial’, although it 

too sought to identify the particular features of such firms that allowed them to compete 

on the international stage. The study found that most born global firms emerged by be-

ing able to apply some cutting edge technology to develop a new product or unique 

process across all industries. It pinpointed three elements that were important to suc-

cess: (1) leadership of the firm’s top management and their commitment to exporting, 

(2) competing on value, and (3) having a strong customer orientation whereby they 

knew not only their customers well, but also how their customers used and valued their 
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products. Hence, the industry of the firms did not determine their success; rather, other 

factors were essential, and in particular, commitment of the firm’s leaders towards ex-

porting was essential. It was Knight and Cavusgil’s discussion of the McKinsey report 

(1996, p. 12) that introduced the term entrepreneurship by stating that ‘the most distin-

guishing feature of Born Global firms is that they tend to be managed by entrepreneu-

rial visionaries who view the world as a single borderless marketplace from the time of 

the firm’s founding’. Moreover, they stated that ‘[t]he majority of Born Global firms 

are formed by active entrepreneurs … ’ (p. 18). Whilst the McKinsey study (1993) used 

the concepts of ‘leadership’ and ‘commitment’ to exporting, there seems to have been a 

transition in the vocabulary to such an extent that this ‘commitment’ is now viewed as a 

demonstration of entrepreneurial orientation. It is not clear why Knight and Cavusgil 

(1996) interpreted the McKinsey findings about leadership and commitment of a firm’s 

management in this way. 

Ultimately, international entrepreneurial orientation is an individual-level char-

acteristic. Knight (2001, p.159) argues, however, that this individual-level characteristic 

can become ‘a fundamental corporate posture’. He ‘frame[s] it as a basic firm orienta-

tion because it is relatively enduring and exists at the level of managerial beliefs and 

values’. In his empirical work, he uses the responses of a survey mailed to CEOs to cal-

culate the entrepreneurial orientation of the respondent’s firm. Thus, an individual’s re-

sponses are assumed to apply to the firm as a whole. A review of the international en-

trepreneurship literature shows that the most common approach is to discuss entrepre-

neurial orientation at the level of the individual founder or manager. ‘International en-

trepreneurial orientation’ is closely linked to founders’ degree of international experi-

ence. Prior international experience is regarded as a way for the new venture to obtain 

much-needed knowledge about, and network connections with, international markets 
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and operations. As McDougall et al. (1994, p. 470) argued: 

founders of INVs … are ‘alert’ to the possibilities of combining resources 
from different national markets because of the competencies (networks, 
knowledge, and background) that they have developed from their earlier ac-
tivities. Following the logic of the resource-based view of the firm, we argue 
that the possession of these competencies is not matched by other entrepre-
neurs. Only the entrepreneur possessing these competencies is able to com-
bine a particular set of resources across national borders and form a given 
INV.

Yet, it is not clear that the individual founder or manager is the appropriate unit 

of analysis – especially in view of existing research on top management teams (TMTs). 

Tung and Miller (1990) argue the international experience of the TMT is essential to the 

formation and implementation of international strategies and Fischer and Reuber (1996) 

found the TMT’s experience was associated with earlier internationalisation. Yet de-

spite these findings on TMTs, the management team is rarely incorporated in the born 

global literature – the emergence of a group of eclectic individuals who find themselves 

cooperating, often serendipitously at times, in order to form a new venture together. Ex-

ceptions can be found in Freeman and Cavusgil (2007, p. 4), who argue that the ‘collec-

tive international orientation and global cognitive complexity’ and networks of the 

TMT result in unique firm resources, and in Luostarinen and Gabrielsson (2006), who 

find different patterns for TMTs among their sample firms. Among some firms in their 

study, founders ‘select for their management teams similar, often young and educated 

people with little business experience. Then the role of the advisory boards and/or offi-

cial boards in advising and guiding these entrepreneurs is extremely important for their 

success’ (p. 787). Another group of BG founders was formed by those who had strong 

technical or previous experience, so sought to fill their management team or board with 

business professionals. However, Shrader et al. (2000), who do investigate the man-
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agement team, found that the TMTs in the rapidly internationalising firms they sur-

veyed had little prior international business experience.

Whilst there is an increasing body of work focusing on the entrepreneur, the 

founder or the owner-manager, considerable confusion remains regarding some of the 

terminology. Studies have not clearly distinguished ‘entrepreneurial orientation’ and 

‘international entrepreneurial orientation’. Thus, Knight (2001) uses Covin and Slevin’s 

scales without adapting them to introduce an international dimension: thus, he measures 

entrepreneurial rather than international entrepreneurial orientation – as do others who 

use the same measures (e.g., Mort and Weerawardena, 2006). Moreover, Covin and 

Slevin’s is not the only definition of entrepreneurial orientation to be used – Knight and 

Cavusgil (2001) use Lumpkin and Dess (1996), whose measures for entrepreneurial ori-

entation include five not three dimensions. There is also imprecision concerning the key 

concepts of global orientation/mindset versus international entrepreneurial orientation. 

Further discussion of these concepts lies outside the scope of this chapter, however, it 

appears that these terms, are in general, being used in an overlapping or even synony-

mous way (Nummela et al., 2004). 

Despite these conceptual confusions, it has been noted that this literature has

brought the role of the entrepreneur into focus. Indeed, it has been claimed that Oviatt 

and McDougall (1994) opened an entirely new direction for international business (Au-

tio, 2005). Yet, it should not be forgotten that the attitudinal orientation of managers has 

long been recognised as an important factor in the export literature. This was noted by 

Moen (2002), who pointed out that global orientation had been identified as a signifi-

cant factor in traditional export research. The warning not to discount the relevance of 

existing research also applies to theoretical approaches, to which the discussion now 

turns.
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2.4.3 Theoretical Frameworks of Authors.

Existing process theories of internationalisation, most commonly but not confined to the 

Uppsala Model, are a popular theoretical basis for this field. Process theories of interna-

tionalisation have been used either exclusively or in combination with other theories, 

chiefly the resource-based view (RBV) (Freeman and Cavusgil, 2007; Knight and Ca-

vusgil, 2004, 2005; Loane and Bell, 2006; McDougall et al, 1994) and network ap-

proaches (e.g., Freeman et al., 2006; Loane and Bell, 2006; Mort and Weerawardena 

2006; Sharma and Blomstermo, 2003). With respect to the born global literature, the 

most recently published studies, i.e. those in the last two years, has seen a shift from 

internationalisation pathway ‘theory building’ towards empirically testing the various 

contructs identified in earlier works (e.g., see Fernhaber et al., 2008; Gleason and Wig-

genhorn, 2007; Jantunen et al., 2008; Kuivalainen et al., 2007; Zhou, 2007 and Zuc-

chella et al., 2007). 

A dominant theme of the born global or INV research has been determining the 

extent to which these firms follow an evolutionary, incremental path to their interna-

tional growth or internationalisation as suggested by the Uppsala internationalisation 

process model (e.g., Bell, 1995; Burgel and Murray, 2000; Hashai and Almor, 2004; 

Larimo, 2003). In other words, to what extent do born globals represent an exception to 

(or even refutation of) the Uppsala Model? However, while the born global has largely 

been framed in opposition to the original Uppsala Model proposed in 1977, this model 

has since been developed and refined in later contributions. I will argue that the ‘later’ 

Uppsala Model actually addresses the criticisms of the born global literature, and con-

stitutes a promising starting point for the analysis of high tech internationalisation.

Perhaps the most trenchant critic of the Uppsala Model has been Cavusgil, who 

in his 1994 article pronouned ‘ … gradual internationalization is dead’ (p.18). It has 
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been argued that the Model is poorly suited to explaining high tech internationalisation 

in particular. Spence (2003), reporting on Boter and Holmquist (1996), states, ‘innova-

tive firms’ international expansion was based on an entrepreneurial culture, opportunis-

tic strategies and short-term goals, almost the opposite of what was anticipated by the 

“stage” model of internationalisation’ (p. 279). The Uppsala Model has also been found 

to have poor explanatory power in the SME internationalisation literature (e.g., Bell, 

1995; Burgel and Murray, 2000) Freeman and Cavusgil (2007, p.5) identify a further 

problem with the Uppsala Model, namely ‘its continued focus on the firm as a unit of 

analysis rather than on individuals within the firm, such as senior managers’ (see also 

Crick and Spence, 2005). Oviatt and McDougall (2005, p. 540) put forward a related 

concern: that of the role of the entrepreneur and the speed of internationalisation, ‘the 

Uppsala Model is focused on traditional cross-border behavior, not on accelerated in-

ternationalization or on entrepreneurial behavior’. Overall, Oviatt and McDougall have 

asserted that ‘evidence suggests that the theory of internationalisation does not explain 

the formation process of INV (International New Ventures)’ (McDougall et al., 1994, p. 

476). 

On the other hand, numerous authors have supported the position that ‘early and 

rapid’ internationalisation involves a gradual escalation in market commitment (e.g. 

Hashai and Almor, 2004; Larimo, 2003; Luostarinen and Gabrielsson, 2004, 2006). 

Most recently, Gabrielsson and Polkenen (2008) have stated unequivocally that the 

Uppsala Model remains relevant in explaining various different types of firm interna-

tionalisation, including that of born globals or INVs:

It seems that the Scandinavian process model can be extended beyond the 
‘behavioural’ perspective of traditional firms for which it was originally de-
signed to cover some ‘rational’ suggestions for born internationals as well. (p. 
67)
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Even Shrader et al. (2000) acknowledge that degree of international experience is an 

important factor in understanding the degree of internationalisation of the INV – the 

only difference in such firms is that the experience does not derive from the organisa-

tion’s history, but rather the prior experience of individuals in the top management 

team.

Gabrielsson and Polkenen (2008, p. 66), in their study of Nordic digital media 

firms, argue that the seemingly contradictory findings of the born global studies may in 

fact be the result of the time period that was investigated:

Many of the assumptions provided by the international new venture stream fo-
cus mainly on the phenomena of international new ventures and their early 
stage. However, when the business crises of 2000 and the resulting [market]
withdrawals … are included, a different picture emerges. Under a longer inves-
tigation period, the actual realised internationalization profile was close to 
what the Scandinavian internationalisation model would suggest to be ‘ra-
tional’ given their young age. This seems to justify the increased emphasis of 
the examination of born internationals along the time dimension. 

There has also been an attempt to steer a middle course between the challengers 

and defenders of the model. These authors have posited that the Uppsala Model needs 

to be supplemented rather than replaced. Some authors have long held similar views; 

for example, Coviello and Munro (1997) proposed that integrating existing theories 

would provide greater explanatory power: thus, the internationalisation of high tech 

firms could best be explained by combining the Uppsala and network models. Re-

searchers into the internationalisation pattern of high tech firms have gone beyond the 

traditional elements of the Uppsala Model – experiential learning and incremental mar-

ket commitment – and proposed other drivers: the entrepreneurial characteristics of 

founders (e.g., Andersson and Wictor, 2003; Crick and Jones, 2000; Madsen and Ser-

vais, 1997), their social and professional networks (e.g., Crick and Spence, 2005; Free-

man et al., 2006; Moen, Galven and Endresen 2004; Sharma and Blomstermo, 2003) 
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and contingency factors external to the firm (Crick and Jones, 2000). Crick and Spence 

(2005) have gone so far as to suggest that the internationalisation of high tech firms is 

simply non-linear and unplanned, marked by serendipity and chance: that, in short, 

there is no consistent pattern to the internationalisation process.

In particular, there has been considerable interest in the role that social and in-

ter-firm networks and social capital play in facilitating the internationalisation process 

of born globals (see Autio, 2005; Gabrielsson and Polkenen, 2008; Jones, 1999; Lu-

ostarinen, 1994). Several researchers are willing to discuss networks as a theory to be 

‘tacked on to’ traditional internationalisation (e.g., Rasmussen et al., 2001; Sharma and 

Blomstermo, 2003); others position the role of networks within RBV theory (e.g., Free-

man and Cavusgil, 2007), while Loane and Bell (2006) take networks and RBV further 

and combine these theories with a knowledge-based view in their attempt to offer a 

more substantial explanation of firm internationalisation. The importance of networks, 

though, is not new to our understanding of internationalisation. For example, Johanson 

and Mattson (1986) suggested that networks were central when firms were internation-

alising and for those firms that were starting their internationalisation process late, they 

would have greater flexibility within their strategic options to form alliances and/or ac-

quire firms due to more developed markets. 

Yet, all sides of this debate on the Uppsala Model – opponents, defenders and 

proponents of integration – largely cite the model as it was originally proposed in 1977. 

This overlooks the fact that two important refinements to the model have been made 

since then. The first is that Johanson and Vahlne (1990; 1992; 2003; 2006) have, for 

some time, tied their model to a business network perspective, according to which in-

ternationalisation is a process of building relationships: firms do not commit to a face-

less market, but to other firms, in the process learning from, with and about their busi-
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ness partners. Once internationalisation is conceived as a process of ‘relationship’ 

commitment rather than ‘market’ commitment, it follows, then, that ‘the concept of a 

“country market” is no longer seen as a valid unit of analysis’ (Johanson and Vahlne, 

2006, p. 166). This point was validated by Oviatt and McDougall (2005, p. 543) who 

acknowledge Johanson and Vahlne’s attempts at modernising their original model:

They provide an outline of a proposed integration that uses the interplay of ex-
periential, or tacit, learning and resource commitment in organizations as its 
driving mechanism. These are, of course, concepts from the traditional Uppsala 
Model, but they combine them with a new focus on network relationships in-
volving customers and suppliers. They hypothesize that firms learn and benefit 
from such relationships and, therefore, make increasing commitments to them. 
Those relationships, in turn, sometimes lead them to enter foreign markets, at 
times incrementally and at times quite rapidly. Using a network perspective, 
Johanson and Vahlne (2003) propose that the establishment and development 
of foreign customer and supplier relationships determine much about the nature 
of international entry and expansion. 

The second alteration is to emphasise that experiential learning does not just al-

ter a firm’s decision-maker’s perception of risk, reducing uncertainty, but also alters 

their perception of opportunities, allowing them to identify and co-create opportunities 

that would not have been open to them without their international involvement. This 

entrepreneurial process of opportunity development – of identifying, reframing and cre-

ating new knowledge with business partners – is, they argue, the driver of internation-

alisation, while uncertainty reduction ‘puts a check on the process’ (Johanson and 

Vahlne, 2006, p. 168).

In the course of revisiting the model, they also clarify that it does not constitute 

the establishment chain or psychic distance – rather, these were the empirical phenom-

ena that they observed, which they then explained in terms of ‘the interplay between 

knowledge development and increasing foreign market commitments’ (Johanson and 

Vahlne, 2006, p. 166). Thus, the Model is not a ‘stages theory’ per se: rather, it was an 
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attempt to explain the causal mechanisms behind the observation that firms typically do 

internationalise in a series of steps.

To date, the born global can be described as little more than a partial theory of 

internationalisation, focusing primarily on the timing and speed of international sales 

and devoid of a more holistic perspective considering other dimensions – such as mar-

ket selection, sequencing of entry mode choices and other international activities be-

yond sales. One exception is Jones (1999; 2001), who focuses on a wide range of both 

inward and outward activities, and on different activities in the value chain rather than 

just sales. In her 2001 study, she found that while exporting and importing were the 

most common form of cross-border activity, production and research linkages were also 

important. Research linkages are of potential importance for high tech firms, so one im-

plication of Jones’s (2001) findings is that any study of the internationalisation process 

needs to shift from a focus on the timing of first international sales (see also Coviello 

and Jones, 2004; Luostarinen, 1994 and McDougall and Oviatt, 2000).

In contrast, the revisions to the Uppsala Model address key criticisms levelled at 

it in born global studies; that it does not account for the role of social and business net-

works or entrepeneurship, or that the ‘establishment chain’ and psychic distance do not 

hold for born globals. These extensions to the model also provide for a holistic perspec-

tive on internationalisation, potentially accounting for a wide range of possible foreign 

market commitments and of inward-outward connections. This ‘later’ Uppsala Model 

will therefore be used as the key theoretical orientation in this study. It would be ex-

pected that the insight that experiential learning is a process involving not just uncer-

tainty reduction but also opportunity development – combining knowledge and re-

sources to attain new markets and knowledge, (Ghauri, Hadjikhani, and Johanson, 

2005, p. 11) would be of relevance to explaining born globals, INVs, knowledge-
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intensive, and high tech firms/SMEs. 

2.5 Conclusion

The origins of the born global literature have been reviewed in this chapter, as too has 

its conceptual and empirical evolution. A born global can been defined as a small firm 

that internationalises early in its development – often within 3 years on average ─ and 

that typically earns approximately 25% of its revenue from international sales. A com-

monly accepted definition, though, has remained elusive, with numerous authors stating 

there is a general lack of understanding and conceptualisation of what is meant by a 

born global (see Gabrielsson et al., 2008; Larimo, 2007 and Rialp et al., 2005). Accord-

ing to Dominguinhos and Simões (2004) at least 16 different operational definitions of 

the born global can be found, making comparison of the findings of studies somewhat 

problematic. Key differences in the definitions concern the timespan between inception 

and first sales, export to domestic sales ratio, and number of countries in which the firm 

is active. My literature review found that in practice, the definition is often ‘stretched’ 

in individual studies; notably, Gassman and Keupp (2007) use a cutoff point of ten 

years given that few biotech firms internationalise in a shorter timespan. The temptation 

to relax the definition perhaps suggests that born globals are perhaps not as widespread 

a phenomenon as often claimed – and that certainly, born global should not be conflated 

with ‘SME’ or ‘high-tech SME’.

This review has pinpointed additional dilemmas in extant literature that have not 

been widely discussed. First, the point of inception, which in most studies is not de-

fined, or is treated as a single event in time. Second, inward internationalisation and the 

use of resources internationally have not been investigated, with sales activity the sole 

focus. Third, the assumption has crept in that high tech firms are typically born global –
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despite some evidence to the contrary, particularly in the biotech industry. Fourth, the 

concept of international entrepreneurial orientation has been introduced, but like the 

concept of born global, remains poorly defined. Fifth, some authors have been seen to 

be somewhat hasty in their conclusion that the born global refutes the Uppsala Model.

Given these weaknesses in the existing conceptualisation of the born global, I would 

argue that further empirical study is warranted. However, future study should incorpo-

rate the inception process and take a holistic view of the internationalisation process, 

thus redressing the neglect of previous studies. Moreover, study of a possibly negative 

case – the biotech industry – will allow me to investigate the potential limitations of the 

born global model, and uncover alternative pathways that high tech SMEs may follow. 

Consequently, the key research questions that will guide the empirical phase of my 

study are as follows:

(1) Are biotech SMEs born global firms with entrepreneurial orientation? If not, 
why not?

(2) How do they internationalise during the inception process and beyond? How can 
these internationalisation paths be explained?
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Chapter 3

METHODOLOGY

3.1 Introduction: Taking a Case Study Approach

My original research question and research plan were changed at an early stage due to 

insights generated from the field. The question I1 commenced with was ‘How do born 

global firms in the biotech sector compete internationally?’ and my plan was to 

complete the research in two stages: preliminary interviews to pilot test the 

questionnaire, followed by quantitative data collection and analysis via a survey. 

However, the early empirical investigation revealed important insights, such as the 

challenge of defining when the company ‘began’, that suggested that biotechnology 

firms should not be classified as born globals, and that a better question was, ‘How can 

the internationalisation of biotech firms be explained?’ A fundamental redirection of the 

study therefore occurred at this stage. (See Figure 1.1 and the research questions that 

conclude the previous chapter.) These early findings obliged me to take a different 

approach – that of pursuing a case study – which would give me the ability to examine,

in much greater detail, the limitations of existing research, as identified in Chapter 2. In 

this way, the biotech industry in my study forms what can be termed a ‘negative’ or 

‘deviant’ case – a case in which the outcome predicted by theory does not occur. 

                                                

1 I have chosen to use the first person in keeping with authorities in qualitative research who argue that 
this acknowledges the ‘integral’ role of the researcher in the research process (Wolcott, 1990, p. 19; see 
also Patton, 2002; Rossman and Rallis, 2003).
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‘Negative’ case studies have been identified as a powerful means for theory 

development that can lead to the specification of new causal mechanisms and concepts 

(George and Bennett, 2004). 

As a result, I examined four companies through in-depth, retrospective 

longitudinal research, taking a holistic approach to each case: in other words, while the 

focal unit of analysis was the internationalisation histories of the firms, I also 

investigated the key domestic events, technological development process, personal 

networks of individuals and evolving industry context over the period of investigation. 

Adopting this holistic case study approach sharpened my understanding of why 

particular internationalisation events happened and generated insight into the key 

research questions. I took the position that each case was intricately connected to 

political, social, historical, and personal issues, thus providing me an opportunity for 

complex questioning that embedded the case firm within the context of the social 

environment at the time of its inception and through its stages of commercial 

development. 

In the rest of this chapter, I examine the key decisions that I made in the course 

of the case research, beginning with a review of existing research that has utilised the 

case study methodology. I then discuss how case selection evolved for this study. I also 

address the significance of my own work history in terms of its impact on my data 

collection and analysis. Leading on from there, I systematically examine how the 

interviewees were selected and the interview guidelines developed. In this section, I 

also discuss the strengths and limitations of retropective interviews as well as the 

documentary sources I used. In the next section (3.5) I detail the process of within-case 

and cross-case analysis. I conclude the chapter by outlining the philosophical 

assumptions that were made, as well as their implications for validity.  
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3.1.1 Research Methods Used in Previous Studies

The born global/international entrepreneurship literature has been dominated by 

quantitative methodological approaches to date. For example, Coviello and Jones 

(2004) reviewed 55 scholarly articles and found that 24 of them involved mail surveys;

six were conducted with self-administered surveys, four combined mail/telephone

surveys, while another four analysed annual reports/IPO prospectuses and just one used 

a database. Overall, ‘[l]ess than a quarter of studies employ qualitative techniques, such 

as personal interviews (6 studies) or case research (5 studies). Thus, the quantitative 

approach dominates, mirroring the SME internationalization literature (Coviello and 

Jones, 2004, p. 498). Moreover, those studies that used a case-based approach have 

been criticised for being too descriptive, lacking a justification of purposeful sampling 

and failing to explain their research protocol (Rialp, Rialp and Knight, 2005). There is 

also a dearth of mixed methods and longitudinal research (see Coviello and Jones, 2004 

for an extended discussion). In their paper, Coviello and Jones found only 5 out of 55

studies took a longitudinal approach. 

An additional limitation of existing case studies that I identified is that many do 

not make use of multiple informants. There were 28 case studies among the 65 born 

global papers I reviewed for Chapter 2 (see Volume 1, Appendix 1), 24 of which 

provided details on their methodology (although not all of these 24 were precise about 

the number of informants who were interviewed). Of this number, only 7 included 

multiple informants from each case firm. More common was the reliance on 

interviewing just the founder or CEO. This is consistent with Coviello and Jones’s 

findings that ‘breadth is generally lacking in the IE literature as only seven studies used 

multiple respondents, and only three studies compared respondent views (e.g. 

entrepreneur vs. investor or entrepreneur vs. executive)’ (2004, p.493). It was felt that 
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for this study, which aimed to trace developments over time and take a holistic 

approach, it would be essential to include a variety of perspectives; as well, the 

inclusion of multiple informants per case would provide for greater triangulation.

3.2 Case Selection

In a flexible research design such as a case study, sampling is an evolving process 

rather than being fixed upfront (Flick, 2002). Ragin (1992, p. 220) argues that the 

process of ‘casing’ – of deciding what the case is, and what it is a case of – often 

evolves during the course of the research: ‘cases often must be delimited or found in the 

course of research … And once cases have been found, they may be used to refine or 

even refute the theory that provided the initial guidance’. Ragin’s quote points to 

another important aspect of sampling in a case study: that cases are selected on the basis 

of their theoretical salience rather than randomly (Yin, 2003).

In determining a focus for the study, my first decision was to narrow my 

selection of cases to a specific segment of the industry: biotechnology firms that 

develop drugs for human health, as opposed to those that specialise in ‘services’ or 

manufacture devices. This was an important step in case selection, with the aim being to 

minimise extraneous variation (as suggested by Eisenhardt, 1989). For example,

initially I had planned to include a smaller, younger biotech spinout firm called 

Reproductive Health Sciences Pty Ltd (RHS). However, following several interviews 

with key informants from RHS, as well as relevant secondary research, I made the 

decision that RHS’ key product could best be defined as a service; i.e. diagnostic 

technology used to test for chromosomal abnormalities in situ in the foetus. Another 

company that was also initially in my sample was Novogen, based in Sydney NSW and 

with an office in the USA. After having interviewed its CEO, I made the decision to 
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exclude Novogen because its product portfolio was dominated by pharmaceuticals that 

were available for purchase ‘over-the-counter’ and were best described as health 

supplements. Such products were not subject to the same strict testing and scrutiny of 

pharmaceuticals and, as result, their development pathway was considerably more 

compressed than for the prescription medicines that the other companies in my sample 

developed.

The three companies that remained in my sample at this stage − BresaGen, 

Biota and GroPep − were included because they provided similar yet contrasting cases. 

In terms of similarities, all had been legally founded in the 1980s, meaning they were 

now approximately 20 years of age and had a rich history of product development and 

internationalisation. Hence, their history and longevity in the market provided a 

substantial source of material for theory development. At the same time these three 

firms each had something different to offer in terms of analysis: BresaGen was 

undoubtedly one of Australia’s first university spinout firms, with GroPep following a 

few years later; in contrast, Biota was privately funded and had an early stage 

partnering deal that tied it to a large multinational. Moreover, even though BresaGen 

and GroPep can be considered ‘cousins’ with overlapping IP due to their connection 

with the University of Adelaide, the two firms had a different track record. BresaGen 

went into voluntary administration but did trade out of it to be acquired by American 

company Hospira in 2006 for approximately A$21 million. The same year, GroPep was 

taken over by Novozymes, a Danish company, for the more substantial sum of A$97 

million.

Alongside these three ‘contemporaries’, I wanted to research a ‘younger’ (i.e. 

more recently founded) firm in order to better understand the influence of the time 

period on firm inception and evolution. Certainly, BresaGen, Biota and GroPep are 
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considered pioneers of the Australian biotech industry, and it was important to establish 

which factors that affected their international commercialisation pathways were still 

relevant for second-generation firms. As such, Cytopia, having been established in 

1997, was included in my sample. It was also chosen because some of the individuals 

involved in Biota were connected to this firm, allowing me to explore the degree of 

industry learning that took place.

As well as these theoretical considerations, an important reason for the choice of 

case firms in my sample was one of access to the right people on an ongoing basis, 

enabling me to return to the interviewees with follow-up questions when necessary. 

GroPep and BresaGen are both Adelaide-based companies, meaning access was very 

open, not just due to geographical closeness, but also due to my own position and 

personal networks at the University of Adelaide. I always had the impression that the 

informants were sympathetic to my needs as a researcher, were willing to give me a 

good hearing and, if possible, pass on links and open doors for me. While Biota and 

Cytopia were based in Melbourne, the willingness of informants to participate, as well 

as my multiple trips there, meant that I was able to develop a comfortable rapport with 

key individuals. 

As data collection proceeded, the role of personal networks became clear, and I 

uncovered multiple connections linking the case firms. As already discussed, key 

individuals spanned both Biota and Cytopia, and GroPep and BresaGen were closely 

linked. Other cross-case connections were revealed as I became more familiar with each 

case. For example, many of the scientists were well known to each other and had 

crossed paths at some point in their careers. Another example of cross-firm/cross-

institutional connections involved these individuals (or again their partners) sitting on 

the Board of Directors of another or in some cases multiple firms. This was revealed 
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early in the research process through close examination of secondary data, for example, 

the directors’ biographies in the Annual Reports. In this sense, it could perhaps be 

argued that rather than investigating four company cases, my subject was a ‘net’ within 

the wider network that is the tightly connected Australian biotech industry. 

In the writing-up phase of my research, when I was developing the linkage 

between empirical data and theory, I completed another case, that of a very successful 

Australian device company, Cochlear, which was established as a subsidiary company 

in 1983. Through an examination of the extensive secondary and archival data 

available, coupled with interviews, on this very high-profile case, I was able to find 

many parallels between my four case firms and Cochlear – even though the 

technologies are quite different. While I have not incorporated the Cochlear case into 

the thesis, the comparison between devices and human health pharmaceuticals did give 

me insights into the transferability of findings, which are discussed in the conclusion

(Chapter 9).

3.3 Researcher’s Industry Background

I maintain a strong belief that my own work history in the pharmaceutical industry was 

a major asset in the data collection process. In addition to over 12 years’ work 

experience in sales and marketing in the pharmaceutical and medical industry, I hold a 

Graduate Certificate in clinical pharmacology issued by the Australian Pharmaceutical 

Manufacturers Association (now known as MedicinesAustralia), which is the peak body 

for the industry. Over six of my years in the industry were spent working in clinical 

practice and the remainder was made up of working with agencies involved with 

strategic planning and sales and marketing. Whilst the benefits of my background may 

not be immediately obvious, I strongly maintain that my understanding of the science 
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and the business aspects of the cases was bolstered by my work history. For example, 

another scholar may have read the various Annual Reports or press statements and 

concluded that there were multiple products comprising disparate pieces of intellectual 

property. However, a sound knowledge of the science and its evolution allowed me to 

‘join the dots’ in relation to how the science’s evolution influenced the commercial 

deals. For example, I was able to understand the link between porcine growth hormone 

and follicle stimulating hormone and how these were used by BresaGen researchers in 

pig transgenics; and furthermore, how this research developed into xenotransplantation 

that in turn served as the platform for stem cell therapy. The following quote from my 

transcript offers an insight into the complexity of some of the data I was interpreting 

and analysing:

Quite likely, during that thawing process, there would have been tissue debris 
there, proteases from the cells and the critical thing was they nicked 3 amino 
acids off the end terminus of the protein that we were eventually decided was 
the principle growth factor that was in the milk which was insulin-like growth 
factor and the fact that you took 3 residues off, one of those three is a 
negatively charged residue glutamate and that’s essential for the growth factor 
to be bound by a binding protein which binds over a site that the receptor 
needs to bind to so while the growth factor is bound to the boning protein it 
can’t bind to the receptor and therefore it can’t stimulate the cells. So what we 
effectively did was to make a super active growth factor which was about 10 
times more active than the pure IGF molecule itself because it would not be 
sequested by binding proteins and after we purified these growth factors away 
from all the binding proteins that were in colostrum, and there were plenty of 
them, we put them into tissue culture but the cells, almost every cell that you 
culture, bar one that we know of, produces a binding protein so he put it in but 
it immediately gets sequested by the binding protein and the binding protein’s 
got an affinity which is roughly 10 times higher than the receptor so that 
means you say, well, how does the growth factor ever get to be useful …? 
When the growth factor binds on the outside we don’t know exactly, but 
there’s some sort of conformational change occurs and the internal domain of 
the receptor is now stimulated to phosphorylate its partner and that 
phosphorylated partner now attracts other proteins from the cytoplasm and 
they in turn phosphorylate so it starts a cascade, it’s like you know how you 
set a fuse on explosives you start it here and it burns continuously. (interview 
with Wallace, 2006)
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Numerous informants were keen to know my background, and some specifically 

asked about my understanding of science and the pharmaceutical industry. Once I 

established my background, they were very comfortable with going into details 

concerning very technical issues. Seemingly, their questions were to assess how 

specific they could be and still be assured I would understand the information I was 

being told. Because of my history within the healthcare industry, they were confident 

that I had a strong understanding of the relevant issues. Some examples of this include:

Hewerdine: Just to let you know, my background’s actually pharmaceutical, I 
spent 12 years in sales and marketing. I’m on the same page with you on all 
of this.
McDonald: Okay, I wasn’t sure, I actually was a bit uncertain about that but 
that’s very useful to know. (interview with McDonald, 2007)

Healey: Well, if you take Alchemia for an example. I mean the cleverness 
about the Alchemia technology is that – what’s your background? 
Hewerdine: I’ve spent 10, 12 years in sales and marketing in pharmaceuticals. 
Healey: Okay. Well, you know the chemical structure roughly of a sugar 
means that when you try and add two sugars together it can join together in 
about 25 different ways. If you try and join two amino acids together to make 
a peptide, it can only join in two ways. So sugar chemistry is a hell of a lot 
more complicated …. (interview with Healey, 2007)

3.4 Data Collection

Although it has been underutilised in exsting born global research, a strength of the case 

study approach is that it enables the use of multiple sources of data. I secured multiple 

informants for each case, as well as multiple interviews with several informants. Table 

3.1 lists the case informants (45 individuals and 58 formal interviews in total), while 

Tables 3.2 and 3.3 detail the other industry informants with whom I made contact 

during the course of the study. I also located numerous sources of secondary data, 

providing me with triangulation for the key events in the evolution of the case firms.
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Table 3.1: List of Interviews Conducted - Case companies

No. Name Role Date Case Formal 
interview 
recorded

Face-
to-
Face

1. Dr John Ballard Founder and 
former CEO, 
GroPep

Informal discussions 01 
Nov 2004, 15 Dec 2004, 
Formal interview 14 Mar 
2006, 
Ffollow-up discussions 
and feedback

GroPep Formal 
interview 
recorded
Written case 
feedback

Yes

2. Mr Bob Finder Then CEO, 
GroPep

Formal interview 
01 Nov 2006 

GroPep Yes Yes

3. Mr Geoff Francis Chief Scientist, 
GroPep

Informal discussions 21 
Mar 2006, 
Formal interview 13 April 
2006

GroPep Formal 
interview 
recorded

Yes

4. Dr Chris Goddard Then COO, 
GroPep, now 
senior manager of 
Novozymes, 
based in 
Denmark

Informal discussion 
19 Oct 2006,
Formal interview 25 Oct 
2006

GroPep Formal 
interview 
recorded

Yes

5. Mr Greg Moss-Smith Vice President, 
Commercialisatio
n, GroPep

Formal interview 
04 Jul 2006

GroPep Yes Yes

6. Dr Geoff Regester Principal, Project 
Development 
Manager, GroPep

Formal interview 
21 Mar 2006

GroPep Yes and 
hand 
recorded

Yes

7. Dr Kelton Tremellon

Dr Eran Binenbaum 

Dr Amal Karunaratna 
also present

Researcher and 
inventor, 
Senior Lecturer, 
Economics, 
University of 
Adelaide,
Senior Lecturer, 
Commerce, 
University of 
Adelaide

Formal interview 
24 Aug 2005

GroPep Transcribing 
of Interview 
by Eran 
Binenbaum 

Yes

8. Ms Deborah Uzubalis Former marketing 
manager, GroPep

Formal interview 
13 Feb 2006

GroPep Yes Yes

9. Dr Pat Wallace Former marketing 
manager, GroPep

Informal discussions 10 
Mar 2006, 
19 Oct 2006

GroPep No Yes

10. Ms Helen Webb Research 
Scientist, GroPep

Informal discussions 21 
Mar 2006

GroPep No Yes

11. Ms Sarina Caruso Legal Council 
for IP 
ARI/Luminis

Formal interview 
07 Apr 2006, 
Informal discussion 
19 Oct 2006

GroPep/
BresaGen

Formal 
interview 
recorded

Yes

12. Ms Georgia Sherry Legal Council for 
IP ARI/Luminis

Formal interview 
28 Feb 2006

BresaGen/
GroPep

Yes Yes

13. Prof John Wallace University 
researcher and 
founding scientist, 
University of 
Adelaide

Informal discussions 23 
Set 2004, 19 Oct 2006, 
Formal interview 15 Feb 
2006

GroPep/
BresaGen

Formal 
interview 
recorded

Yes

14. Dr Stan Bastiras Chief Scientific 
Officer, GroPep

Informal discussion 
19 Oct 2006, 
Formal interview 08 Jan 
2006

BresaGen Formal 
interview 
recorded

Yes

15. Prof Bill Elliott Retired university 
professor

Formal interview 
07 Feb 2007

BresaGen Yes Yes

16. Mr Peter Guilhaus Current CEO, Formal interview BresaGen Yes Yes



59

Geneworks 02 Feb 2007
17. Mr Peter Hart Then Director 

Luminis/ARI, 
Director of 
GroPep and 
Chairman of 
Board for Bresa

Formal interview 
05 Feb 2007

BresaGen Yes Yes

18. Dr Chris Juttner Former Director 
of Hanson Centre 
for Cancer 
Research and 
Director of 
BresaGen

Formal interview 
15 Feb 2007

BresaGen Yes Yes

19. Dr Amal Karunaratna Former Business 
Development 
Manager of 
Luminis

Formal interview 
15 Feb 2006

BresaGen Yes Yes

20. Dr Allan Robins Former Chief 
Scientific Officer, 
BresaGen

Formal interview 
07 Feb 2007

BresaGen Yes No

21. Prof George Rogers Retired professor, 
University of 
Adelaide

Formal interview
01 Feb 2007

BresaGen Yes Yes

22. Prof Bob Seamark Inventor, 
Professor and 
Head of Dep’t of 
O&G University of 
Adelaide

Formal interview 
07 Feb 2007
Formal interview
09 Mar 2008

BresaGen Yes
Yes
Written 
case 
feedback

Yes

Yes

23. Dr Carol Senn Production 
Manager, GroPep

Formal interview 
09 Feb 2007

BresaGen Yes Yes

24. Dr John Smeaton Former CEO 
BresaGen

Formal interview
08 Feb 2007
Formal interview 
26 Mar 2008

BresaGen Yes

Yes

No

Yes

25. Dr Meera Verma Current CEO, 
BresaGen

Formal interview 
06 Sep 2005

BresaGen Yes Yes

26. Prof Peter Andrews Founding 
scientist, Biota

Formal interview 
03 Aug 2007

Biota Yes Yes

27. Prof Peter Colman Founding 
scientist, Biota

Formal interview 
24 Jul 2007

Biota Yes No

28. Mr Peter Cook Current CEO, 
Biota

Formal interview 
27 Aug 2007

Biota Yes Yes

29. Mr Mark Crosling Founder, Biota Formal interview 
25 Oct 2007

Biota Not 
recorded

Yes

30. Prof Mark von Itzstein Contract
researcher for 
Biota

Formal interview 
03 Aug 2007

Biota Yes Yes

31. Prof Graeme Laver Founding 
scientist, Biota

Formal interview 
15 Aug 2007, 
Follow-up discussion and 
feedback 30 Oct 2007

Biota
Written 
case 
feedback

Yes No

32. Mr Peter Molloy Then CEO, 
Biota

Formal interview 
30 Aug 2005

Biota Yes Yes

33. Dr Hugh Niall Former CEO, 
Biota

Open-ended responses 
provided 
01 May 2007

Biota No Email

34. Dr Tom Quirk Former board 
member, Biota

Formal interview 
03 Jul 2007, 
19 Jul 2007, 
Public lecture 03 Aug 
2007

Biota Yes Yes

35. Dr Phil Reece R&D Director, 
Biota

Formal interview 
18 Jul 2007

Biota Yes Yes

36. Mr Peter Simpson Former CEO, 
Biota

Formal interview
10 Jul 2007, 

Biota Yes Yes
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19 Jul 2007
37. Mr Colin Trumble Former 

Chairman, Biota
Formal interview 
30 Jul 2007

Biota Yes No

38. Mr Richard Wadley Former 
Company 
Secretary, Biota

Formal interview 
18 Jul 2007

Biota Yes Yes

39. Mr Alan Woods Investor and 
former 
chairman, Biota

Formal interview 
02 Aug 2007, 
Follow-up discussion 16 
Oct, 29 Nov 2007, 5 May 
2008

Biota Yes

Written 
case 
feedback

Yes

40. Prof Wen-Yang Wu Contract 
researcher for 
Biota

Formal interview 
27 Jul 2007

Biota Yes Yes

41. Dr Andrew Wilks Scientist/Founder 
of Cytopia

Informal discussion 
25 Oct 2007, 
Formal interview 29 Nov 
2007, 
Formal interview 
10 Mar 2008

Cytopia Formal 
interview 
recorded

Yes

No

42 Mr Nicholas Mathiou Investor/CFO/Fou
nder of Cytopia

Informal discussion
23 Oct 2007, 
Formal interview 28 Nov 
2007

Cytopia Formal 
interview 
recorded

No

43. Dr Kevin Healey Founder of 
Cytopia

Formal interview
26 Nov 2007

Cytopia Yes No

44. Mr Andrew McDonald Former Biota 
Company 
Secretary and 
Cytopia CEO

Formal interview 
28 Nov 2007

Cytopia Yes No

45. Mr Svend Erik Licht Senior Director, 
Bio Business 
Development, 
Novozymes DK

Formal interview 
03 Dec 2007

Novozymes 
GroPep

Yes Yes

Table 3.2: Additional Industry Informants

Dr Eran Binenbaum,
Mr Peter Schembri

Dr Kelton Tremellon, 

Dr Amal Karunaratna
Prof Rob Norman

University of Adelaide, 
Then Managing Director of 
ARI & RHS
Researcher/Inventor 
Repromed and Queen 
Elizabeth II Hospital
University of Adelaide 
Director of Repromed

10 Jun 2005 Reproductive Health 
Sciences/Adelaide 
Research Institute
Repromed

Hand 
recorded

Dr Eran Binenbaum
Dr Kelton Tremellon
Mr Peter Schembri
Dr Amal Karunaratna 

University of Adelaide, 
Researcher and inventor, 
MD of ARI/RHS
University of Adelaide

04 Aug 2005 Reproductive 
Health Sciences 
/Adelaide Research 
Institute/GroPep

Hand 
recorded

Mr Peter Schembri Then Managing Director of 
ARI & RHS

17 Jun 2005 Reproductive 
Health Sciences

Yes -but 
recording 
failed

Dr Elaine Stead Then Business 
Development Manager of 
ARI

26 Jun 2005 Adelaide Research 
Institute

Interview 
hand 
recorded

Mr Chris Naughton CEO, Novogen 10 Feb 2006 Novogen Yes
Mr Eugene Reinboth Partner, Donaldson 

Walsh
19 Oct 2006 Donaldson Walsh 

Lawyers
Informal 
Industry 
Meeting
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Table 3.3: Industry Events Attended

Speaker Company/affiliation Date Nature of event
Mr Mike Kabos BristolMyersSquibb 23 Sep 2004 Forum – Slide show and notes

Prof Jonathon West
Centre for Economic 
Development Australia

11 Apr 2005 Forum – notes taken

Ms Helen Caruso
Mr Mike McCully

Austrade 
ReComb Capital

21 Apr 2005
Forum and informal discussions–
Slide show and notes taken

Dr Ashley Bates GlaxoSmithKline 17 Aug 2005 Forum – Notes taken

3.4.1 Interviewee Selection 

Interviewees were selected because of their role in or connection to the case firm. It was 

imperative for me to access the people who were directly involved in or responsible for 

key events. These people were initially identified from annual reports and other 

secondary literature – in particular, IP Australia’s patent database. I also asked 

informants directly, ‘Is there anyone else I should speak to about this?’ One of the 

challenges, though, was then being able to locate these people. Many of them had 

retired, moved to other companies, or in some cases had relocated overseas. Entire 

days, and sometimes weeks, were spent trying to access contact details for these 

informants, as I placed extreme importance on correct sampling at the individual level. 

Fortunately, informants were able to put me in contact with other individuals 

relevant to the case. One example of this ‘chain’ of informants was my attempt to 

interview key managers from Novozymes regarding their takeover of GroPep. I initially 

contacted Bob Finder, the former CEO of GroPep, who had given me his home 

telephone number. Finder then contacted his former colleague, Chis Goddard, on my 

behalf, who was in Denmark at the time, and Goddard made contact with the key 

Novozymes manager who had been involved in the due diligence and strategic analysis 

of the GroPep acquisition. In addition, informants were able to assist in not just locating 

former colleagues, but also with cross-case linkages: for example, Alan Woods, a 
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founder of Biota, was very helpful in helping me connect to other key people within 

Cytopia, such as Kevin Healey. Because of this assistance, I was able to minimise the 

amount of ‘cold calling’ that was necessary.

It was extremely important to speak to the right person, not just any person 

associated with the case. This meant that I had to find and interview the exact person 

who would have the knowledge of events I was trying to understand – and these events 

went back to the 1980s and even earlier. For example, Biota’s inception involved Alan 

Woods and Mark Crosling as the commercial founders; and Peter Colman, Peter 

Andrews and Graeme Laver as the scientific founders, with Colman’s work 

piggybacking on that of Laver’s from two decades earlier. Tracing this ‘chain of 

discovery passing from one to the other’ (Nossal, 1996) was critical to understanding 

the innovation venture.

Whilst I would like to be able to take full credit for the precise order in which 

the informants were interviewed, this was not entirely within my control. However, 

what I could control, to some extent, was the starting point and usually the finishing 

point. I deliberately chose as the entry point into a case an informant who was not 

considered a critical ‘link’. By that, I mean that I chose as the first interviewee someone 

who could have been substituted with another individual. An informant was considered 

as being highly important or indeed critical if they could not be replaced. Equally, the 

person I chose to interview last in each case was controlled. As I approached the last 

two or three informants, I was able to identify the linchpin person. If I thought that a 

particular individual had unique information due to the position that they had held, I 

deliberately aimed to interview him or her towards the very end of the process. The 

reasoning behind this was to capitalise on the building up of data and knowledge that I 

had acquired along the way. Being able to demonstrate an intimate knowledge of the 
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case invariably led to further information being disclosed, shared or explained as a 

result of the perceived understanding and credibility I had accumulated to that point. 

It is important for me to comment on those informants missing from my list. 

Perhaps most notably, I did not interview any former employees of Glaxo, 

GlaxoWellcome (GW) and GlaxoSmithKline (GSK). This is despite the fact that 

Biota’s evolution was very much dominated by the long-term agreement it signed with 

Glaxo in 1990, and which at the time of writing is still in force. However, in 2005 Biota 

announced it was taking legal action against GSK (see Chapter 8). In light of this 

development, I made the decision very early in my research that I would not interview 

any informants associated with Glaxo, GW, or GSK. This was to enable access to the 

Biota informants, who were systematically being called as witnesses for Biota Holdings 

in the court case scheduled for 2008. Several informants expressed concern about 

talking to me, and I felt that one way of gaining access to these people was to stress 

confidentiality and highlight the fact that I was not interviewing Glaxo executives. The 

sensitivity and confidentiality of the information disclosed by my informants cannot be 

overstated – hence, I sought and gained permission to have my full case chronologies 

(see Volume II) to be withheld from the public domain. On the other hand, an 

unexpected benefit of the court case was the additional documents that were added to 

the public domain. These documents were very valuable and I did include information 

from them in my case chronology of Biota. Moreover, the timing of the court case 

generated a renewed interest from several of the informants who were no longer with 

the company. 

Sadly, there were three other people I would have liked to have interviewed had 

they still been alive: Professor Bob Symons and Dr Julian Wells – scientific founders of 

BresaGen – and Dr David Parbury – the first CEO of Luminis Pty Ltd. Consequently I 
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went to every effort to learn as much about these people as I could through other 

credible sources from within BresaGen, as well as the University of Adelaide. 

Moreover, the three missing interviewees – Symons, Wells and Parbury – represented 

the involvement of multiple organisations: the Department of Biochemistry, the

Department of Obstetrics and Gynaecology and Luminis respectively. In their absence, 

I remained loyal to the need to take into account all angles of the story from each of the 

departments. I interviewed informants from each of these departments to help 

understand diverse perspectives and contributions to BresaGen’s development. This 

strengthened my understanding of the interconnectedness of BresaGen’s inception.

One particular informant proved to be a huge challenge to find. I had started to 

try to locate Mark Crosling (founder of Biota Holdings) in early 2005. However, all the 

secondary data I found on him suggested he was ‘elusive’ and media shy, and the 

information trail on his whereabouts had completely run dry. This is somewhat unusual 

given he is a company director and this information is usually accessible on government 

websites. Over 30 months went by and I still had no clue as to how to contact him. In 

the intervening time, during which I was constructing the Biota case report, I became 

aware that Crosling had served approximately two years in gaol for white-collar fraud 

involving shares and bank loans.

In each interview I conducted with the Biota informants, invariably Crosling’s 

name would be mentioned and I would take the opportunity to ask the interviewee if 

they knew where he was. Finally, one interviewee answered that no, he did not know, 

but, unlike all the others I interviewed, he went on to say that he knew someone who 

did. This person passed me on to another intermediary, who forwarded an email from 

me to Crosling. Weeks and weeks went by and I heard nothing, leading me to assume 

that Crosling did not want to be involved – and the intermediary had warned me that 
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Crosling might prefer to keep that chapter of his life closed. I accepted that and felt 

satisfied that I had tried my best. Six weeks later, I received an email from Crosling 

enquiring about ‘what sorts of things I wanted to know’. After some correspondence, 

Crosling requested to meet me. I of course obliged and flew to Melbourne. Crosling 

picked me up, was thoroughly engaging and interested in my research and my 

background, paid for coffee as well as lunch, gave me amazing insight with his candid 

discussion and even chauffeured me to my next interview. In total, we spent four hours 

together. 

Of all of the informants whom I approached for an interview, only one declined 

– Dr Hugh Niall, a former CEO of Biota – although he did provide brief responses to 

my questions via email correspondence. The reason he gave was that he was reluctant 

to speak out in view of the forthcoming court case (Biota vs GSK) in which he was 

named to give evidence. Other than Niall, I was able to interview all present and past 

CEOs of each case firm. In addition, I sought to include the views of the board of 

directors, staff who had been involved in business development, chief scientific officers 

and legal counsel (the latter given the importance of IP).

A follow-on effect from incorporating multiple informants is that, invariably, 

some will offer polarised views on a particular event. One might accuse me of being 

guilty of taking sides, and being swayed in how I detailed the information. However, I 

took the following position: it was my job to capture the different points of views, not 

to adjudicate them. This situation presented itself in a larger than life fashion 

concerning a critical incident involving the board members of BresaGen. On 20 January 

2004, BresaGen was put in to voluntary administration. In many respects, the 

information concerning the final board meeting before this event could best be 

described as a verbal tennis match played by a game of doubles. One team was formed 



66

by Smeaton and Robins (two of the three US-based directors), and the other team by 

Hart and Juttner (two of the three Australian-based directors). Whilst all four were 

interviewed independently, the members of each respective ‘team’ viewed the events in 

an almost identical way, i.e. Smeaton and Robins’s accounts were extremely similar, as 

was Hart and Juttner’s.

3.4.2 Interview Guides and Content

The interview guides were underpinned by my background knowledge of the biotech 

industry as well as secondary data collection. The guide was structured according to a 

consistent framework across all interviewees, starting with general ‘how’ and ‘why’ 

questions, followed by a separate section on specific agreements and events pertaining 

to the informant, and concluding with a third, more general section asked to almost all 

interviewees, such as role and importance of networks. Additionally, as the study 

progressed, the questions were further refined: for example, as I gained a good 

understanding of the various options available for commericalisation patterns for 

Australian biotechs based on the traditional methods utilised, I asked more pointed 

questions. Dr Wilks’s interview is a good example of how targeted were the questions I 

asked of him, thanks to my understanding of the industry as well as information 

supplied to me by Wilks and his Cytopia colleagues. For example, I asked: ‘Did you 

ever discuss with the Ludwig Institute the possibility of the Institute setting up a 

company to commercialise your IP?’ Sample interview guides are provided in Volume 

1, Appendix II. 

Whenever possible (36 occasions) the interviews were conducted face to face 

and permission was obtained to record them, with the exception of one person, who 

declined. I made four trips to Melbourne and interviewed people back to back on 
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several days. On another occasion, I flew from Adelaide to Sydney and visited an 

informant in his home. He was a senior gentleman in ill health, and when I initially 

made contact, I suggested it would be fine to speak on the phone. He asked if it would 

be possible to meet me as he said he would like that, so I managed to organise that for 

him. On the same trip, I travelled on interstate to Brisbane, and later that day travelled 

another 2 hours by car to the Gold Coast to interview a second informant. My 

impression of making myself available for face-to-face interviews was that people were 

more willing to give me time, and when I arrived looking professional both in terms of 

physical appearance and preparation, with relevant documents and files, it added 

credibility. Most informants fully embraced the interviews, and in some cases, the 

meetings lasted several hours. I made 56.3 hours of interview recording, a figure which 

does not include interviews where there was technology failure, e.g. with Peter 

Schembri and Geoff Register, or where the interviewee asked not to be recorded, i.e. 

Mark Crosling.

A further advantage of meeting these interviewees and spending time with them 

was that I able to establish a personal connection with them. Consequently, if there 

were opportunities for me to contact the informants again with information that I 

thought they might be interested in (due to what they had spoken about in their 

interview with me) I politely sent the information on to them with a short greeting. On 

numerous occasions (between 20 and 30 to date) I have had my informants contact me 

and give me reciprocal information or just place to a call to me to enquire how my 

research was tracking. At least 20 people have spontaneously asked for a copy of my 

dissertation – and are very excited about ‘their story being told’.
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3.4.3 Strengths and Weakness of Retrospective Interviewing 

The limitations of retrospective reporting are well known to management researchers 

(e.g. Huber and Power, 1985; Schwenk, 1985; Golden, 1992; Miller et al., 1997). Any 

interview, whether close to or removed from the events under question, is exposed to 

the likelihood of ‘social desirability’ bias; in other words, informants may be motivated 

to distort their answers in order to gain social acceptance, esteem and recognition 

(Huber and Power, 1985). In addition, a retrospective interview is likely to suffer from 

‘cognitive limitations’ (Huber and Power, 1985) on the part of the interviewee, due to 

memory loss over time. Other distortions discussed in the literature are that of 

‘hindsight bias’, which occurs when an event is reconstructed as being inevitable, or 

‘attribution bias’, which occurs when particular outcomes are attributed to the wrong 

causes (Huber and Power, 1985). Schwenk (1985) notes that managers have a tendency 

to recall decision-making processes as being more rational than in fact they were. 

Distortion may also occur if interviewees recall an event through the prism of current 

values and attitudes, trying to align past events with present values (Golden, 1992). 

These limitations of retrospective interviewing are highlighted in the following quote 

from researchers, who were defending the fact that they had not included any 

qualitative data in their longitudinal study on biotechnology firms:

Hsu … says there is currently no easy method for adding qualitative data. ‘We 
looked at 19 firms over 20 years and we looked at changes within each firm 
year-by-year,’ he says. ‘How would each inventor remember whom they talked 
to 15 years ago, 14 years ago, and so on?’ (Bouchie, 2006, p. 861)

Certainly, throughout the data collection process, there were instances when 

informants could not remember the precise details. The most common reason quoted to 

me was that it was ‘a long time ago’; in addition, some people said they were not really 

involved in a particular event so did not have complete knowledge of it. Several 
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examples of poor memory recall can be seen in the following quotes:

Hewerdine: So what were the first challenges that you encountered? You 
mentioned the takeover with Sons of Gwalia. 
Trumble: Well, yes. At this stage, it’s very hard for me to remember the dates. 
(interview with Trumble, 2007)

Hewerdine: Tell me about John Smeaton, he was involved at that time?
Rogers: Yes, he came from ANU with Bill Elliott, I think. He was a student 
when Bill Elliott came to the chair in the mid sixties. God it’s a long time ago. 
Smeaton came with him and completed a PhD. I think that’s right, I’m not 
sure. (interview with Rogers, 2007)

Hewerdine: Did you know Peter Andrews at that time as well, had you met 
him? 
Laver: Yeah, I think I must have. Yes, I think Peter was at the ANU, and I 
obviously met him then. 
Hewerdine: Oh okay, ANU before VCP.
Laver: I think so, yeah. I think he was at the ANU in the early days, and I’m a 
bit hazy there Lisa, but I think that’s what happened. (interview with Laver, 
2007)

In addition to these examples, I encountered instances when, if the respondent 

was prompted, they could often go on to recall the information or it would lead them to 

remember another connected piece of data. For example:

Hewerdine: Then you’ve got the Oklahoma deal with Symex.
Woods: Yes. Joe Tippens. 
Hewerdine: That’s a new name for me.
Woods: You don’t know Joe? 
Hewerdine: No, don’t know.
Woods: They had initiated work on a diagnostic using I think a precipitation 
process. I can’t remember the details. Got many sayings old Joe, the 
Oklahoma guy, Tulsa, Oklahoma. I like him; actually, he’s amusing. But they 
developed the idea for a diagnostic and—
Hewerdine: Now this, according to Tom, was his idea. That’s good … 
Woods: Well, it may well have been, I can’t remember the details. 
Hewerdine: He wanted to go to another company up in Chicago and Glaxo 
ended up going up there?
Woods: Yes, that was another thing, too. 
Hewerdine: What was it called …? 
Woods: Can’t remember that, no. 
Hewerdine: It’ll come to …
Woods: Anyway, I’d seen Joe I think before Tom virtually joined. My 
recollection is a bit hazy, but anyway, they were also involved, both Tom and 
Peter in certain stages. (interview with Woods, 2007)
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An important element to ‘key word prompts’ on my part was that I had an in-

depth knowledge of the case, including information that prima facie did not seem 

overly linked to the particular issue. During the interview process, I was able to listen 

intently to the story and if the informant was struggling to recall the name, in the vast 

majority of times I was able to offer the correct name for them to insert. This was due to 

my intimate knowledge of the background and the fact that I had started to construct 

case chronologies from the available secondary data.

One positive comment I can make to counterbalance the downsides to memory 

loss was that overwhelmingly the informants had excellent recollection of the details, 

including the dates. Most often, the dates they offered were very close to the actual 

date, which I could establish from secondary data. Examples of this include:

I was the one that put the construct together that did the genetic engineering 
to make the – we put that construct together back in about ’89, I guess, in 
Julian’s lab – ’88 or ’89 and then the early trials were done at Metro Meats 
and we got some promising results and then that went into that first syndicate 
into a much larger trial at Bunge. (interview with Robins, 2007) [The date 
was 1989.]

Hewerdine: Do you know what year that was?
von Itzstein: Of course! 1986. (interview with von Itzstein, 2007)

We were out of money. So we put it into voluntary administration. I mean the 
fact the way it actually went was that – through a quirk of fate – we actually 
ran out of money on – whatever it was – 20 January. We had a board meeting 
that day to put it into administration. The board split, three, three, on whether 
it should go into administration. (interview Hart, 2007) [The meeting was 
called on 19 January and the administrators moved in on 20 January 2004.]

As in any receivership, the receivers took over the managing of the company. 
As of 20 January, John may have still employed but he wasn’t involved in 
managing the company. He probably remained on the payroll until June or 
July of that year. We came out of administration on 11 October. (interview 
with Bastiras, 2007) [These dates were correct.]

Then I think it was about 1990 there was a huge headline on front page of the 
Melbourne Age, ‘Mutant meat sold in SA’ (interview with Smeaton, 2007). 
[The actual headline read ‘Uproar over mutant meat’ and Smeaton was correct 
about the newspaper and the year: The Age, 1990.]
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Moreover, when the informants had a strong personal involvement or emotional 

reaction to the event or person being discussed, the accuracy of their recall was 

extremely high and led to minute and even colourful details being described:

I made arrangements to go to London and see Bernard [Taylor, the CEO of 
Glaxo]. Now that would have been in late ’88. I went to London. It was a cold 
day. At the time, they were just behind Green Park Station. Glaxo head office 
was there. At that time, it was Glaxo … Bernard gave me ten minutes … I’d 
never seen a chief executive of a big company’s office before. It was – you 
know, a cup of tea with a bloke who wore gloves. I remember that. This bloke 
wore a suit and poured the tea and he wore white gloves. I thought, geez 
Bernard, this is all right. So, he gave me ten minutes. I was there nearly an 
hour. Explained the story to him. He said, ‘how do I know this is going to 
work on it?’ I said, ‘well apart from trusting me, why don’t you try that?’ 
Then he said, ‘well are you telling me that that powder will work?’ I said, 
‘it’s not a cure for flu. But it’s getting there. It will produce something that 
your scientists have never seen before and that is inhibition of the influenza 
virus of any strain’. So, he picked up the telephone and rang a guy called 
Mike Kellels who was their bloke in charge of new product ideas. He was 
going to Switzerland the next day. Bernard said to him, ‘I’d like you to 
postpone that. I’d like you to meet this guy and go through this project with 
him. If there’s something wrong with it, I’d like you to ring me and tell me 
what’s wrong with it. Because it sounds like a stunning new idea to me. I 
know the people that are behind this. It seems just like a good idea’. So, I met 
Michael at the Café Royale, just off Piccadilly. That was an interesting lunch 
too, because the chef went mad and chased the chef’s assistant out the 
restaurant with a knife. It was like something out of Fawlty Towers. 
(interview with Simpson, 2007)

The informants were very candid at times – it seemed for many of them that 

enough time had passed that they were viewing this as an opportunity to speak freely 

and without restraint. Dr Wilks enjoyed talking to me so much he laughed heartily and 

said, ‘Gee, this is good therapy, you should be charging us to listen to us go on. We 

could lay up on the couch with a glass of wine and tell you all our thoughts’ (interview, 

2007). Some very sensitive events were openly discussed – such as scientific fraud and 

boardroom battles – that would not have been disclosed had I been asking about these 

events closer to the time at which they had occurred.
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3.4.4 Feedback

All of the case reports were sent to specifically chosen informants for editing and 

verification. Each case, with the exception of GroPep, had at least two informants 

review it – one person to read for scientific detail and another person(s) to read for 

commercial accuracy. That is not to say though that all respondents were allowed to 

comment on any aspect of the case they found relevant. For example, Alan Woods and 

Peter Simpson were asked to review Biota from a commercial standpoint and Graeme 

Laver commented with particular reference to the scientific elements, critiquing the 

veracity of my understanding and interpretation of the science. Again, in the case of 

BresaGen, Seamark reviewed for scientific vigour and Smeaton for commercial aspects. 

I am grateful to these individuals, who were meticulous in their reviews, checking line 

by line and returning the manuscripts back to me via post, with corrections tabbed or 

highlighted or pencilled in. Seamark and Woods went above and beyond the call, with 

sections of additional information typed up and literally ‘cut and pasted’ into the 

document. In some sections, the reviewers had themselves reviewed their initial 

responses and were now offering more insight into their comments.

3.4.5 Documents

I was able to access a variety of documents about the cases, almost all of which were 

from the company’s records or the personal archives of the informants. Industry reports 

by consultants or government advisory groups were used to obtain data about the 

industry context (Chapter 4). The company-level information is reproduced in Table 

3.4. These sources were critical in establishing the dates and other details which 

informants could no longer recall.
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Table 3.4: Main Documentary Sources Used

BresaGen Biota GroPep Cytopia

Annual reports    

Press releases    

Patent filings    

Prospectus    N.A.

CRC Reports N.A. N.A.  N.A.

I was very fortunate that some interviewees showed me additional material from 

their personal files. Alan Woods provided me with a copy of Biota’s prospectus; 

Graeme Laver provided journal articles, magazine covers, personal correspondence and 

video recordings concerning Relenza and Biota; Tom Quirk supplied copies of his 

private presentations on Biota; Chris Goddard lent me over 10 years of CRC Reports 

for GroPep; BresaGen business plans were supplied by Amal Karunaratna and Sarina 

Caruso; product catalogues for Bresa dating back to 1984 were lent to me by Peter 

Guilhaus; and Allan Robins also sent a copy of Generipharm’s prospectus.

3.4.6 Limitations of the Secondary Data

All the documents were checked and compared with other sources up to three or four 

times. When discrepancies were noticed, other secondary sources were used to ascertain 

the correct information. For example, the 1999 BresaGen Prospectus was retrieved from 

the Connect4 database in the form of a Word document. However, the document was 

littered with spelling mistakes and missing, duplicated and even incorrect information. 

Directors were simply referred to by their christian name, e.g. ‘Cliffie’ when referring 

to Dr Clifton Baile, there were countless spelling mistakes through the document, and 

there were significant chunks of text typed in block text. Upon questioning, it turned out 

this material was added in haste at a later stage, hence the difference in font and 
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formatting. In one section, EquiGen was stated as the relevant product; however, my 

strong knowledge of their portfolio alerted me to the fact that the product being referred 

to was indeed E21R, not EquiGen. This was my first experience with an official 

document being of such a substandard level and at times, it proved extremely frustrating 

to work with, causing me to regularly backtrack and review for accuracy.

BresaGen also presented a challenge in terms of accessing data about its early 

years: from 1982 until the time it listed on the ASX in 1999, it was not required to 

submit annual reports. However, it could be expected that there was some reporting and 

accounting over this 17-year period. Regrettably, the data pertaining to this period was 

held in the archive records by the University of Adelaide and classified as sealed until 

2008. I immediately set about the process of gaining access to this material, and 

following countless emails to the relevant librarians and meeting with them and other 

prominent university staff who might have been able to influence the release of the 

records, including the Dean of Graduate Studies, my requests were declined. I put 

forward compelling evidence and even offered to have the files censored, but I was 

unable to gain access. This gap in data of 17 years put a lot of pressure on me to gain 

information from other sources.

3.5 Data Analysis

According to a classic text on the subject (Miles and Huberman, 1994, pp. 11-12), 

qualitative data analysis is a ‘continuous, iterative enterprise’ that takes place ‘before, 

during, and after data collection’. The iterative cycle between data collection and data 

analysis was also a feature of the current study. While collecting multiple sources of 

evidence, I comprehensively and systematically sorted, coded and interpreted the data. I 

used two central data analysis techniques: within-case data analysis and cross-case 
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analysis.

3.5.1 Within-case Analysis

The first stage of data analysis was to correct and carefully read every transcript I 

received from the transcription service and construct a narrative for each firm. Reading 

these transcripts was a preliminary step aimed at preparing a chronology for my 

analysis. Eisenhardt (1989, p. 540) describes this as a way of coping with a ‘deluge of 

data’ as well as being a tool to help organise and validate the data. It was a long process

however, due to the length of the interviews and the technical nature of the dialogue. 

Part of my correction process was to double check names, dates and figures via 

secondary data sources. Sometimes this was done using simple means such as a Google 

search or media databases such as Factiva. Other times I would have to invest several 

hours tracking down the information needed to understand the information in the 

transcripts. Quite often, I could short circuit the process, as names and details were 

becoming very familiar to me. For example, when I corrected Smeaton’s transcript, I 

was able to identify that Smeaton had confused the details of CytoGenesis and 

CyThera. Because I was aware of the contents of both deals, I was able to pick up on 

his confusion. At this stage, relevant contextual information could be pinpointed. For 

example, with regards to the financial environment of the 1980s, interviewees 

mentioned the floating of the Australian dollar, the commissioning of the Campbell 

report and the Martin committee set up to oversee the implementation of the findings of 

Campbell report, as well as the role of R&D Syndicates.

I spent hours researching specific aspects that initially seemed tangential to the 

storyline of the cases. However, I found this approach to be particularly beneficial in 

terms of being able to contextualise the interview data. For example, Professor Bob 
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Seamark explained to me that he knew the doctors involved in the IVF research in the 

UK. On the transcript, the names are spelled phonetically from the digital recording, are 

unclear and only one surname is audible, ‘Edwards.’ I subsequently investigated the 

scientists who had been involved in IVF – and it was Drs Edwards and Steptoe who 

pioneered IVF and were involved in producing the world’s first ‘test tube baby’, Louise 

Brown. This information, whilst prima facie may seem nothing more than interesting 

trivia, actually helped provide a sound context for the nature of the research being 

undertaken by the university in the 1970s and 1980s. With Seamark involved in 

Edwards and Steptoe’s scientific network, this signalled the credibility of the research 

being generated in Adelaide. It also indicated that Seamark was in the process, if not 

having achieved it already, of earning a very strong scientific reputation for himself and 

his department. Moreover, this work was part of the genesis or BresaGen’s technologies 

in reproduction, xenotransplantation and later stem cell research.

A comprehensive chronology was reconstructed for each of the case firms and 

written up in narrative form (these are reproduced in the Volume II, Appendices I- IV). 

I systematically and sequentially linked every event that was associated with each of the 

firms. This approach enabled me to identify themes related to product innovation and 

development, inward internationalisation, the importance of networks and 

entrepreneurship, as well as structural limitations on the biotechnology industry in 

Australia over the last four decades. Every external agreement or alliance the firm had 

was identified and reconstructed, including the domestic agreements. 

The alliance tables themselves underwent an evolution, the first tables being 

somewhat crude, covering just four basic areas (product, people, processes and 

finance). In the earliest stages, I was looking for evidence of internationalisation across 

these areas. For example, Figure 3.1 shows how I initially coded firm activities and 
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resources; this data was the basis for a paper presented at the 2005 Australia and New 

Zealand International Business Academy (ANZIBA) conference.

Figure 3.1: Preliminary Coding

 Phase II clinical testing collaborations with international reseaPhase II clinical testing 
collaborations with international research partners

 InternPre-clinical safety (toxicology) testing in European labs
 Pre-clinical efficacy testing in international multi-centre trial sites
 Phase II clinical testing collaborations with international research partners
 International venture capital support to facilitate Proof-of-Concept testing
 International scientists seconded to Australia due to unique expertise
 Application for the use of commercial license to utilise process technology
 Collaboration and contract manufacturing arrangements ( GMP) – with a view to partner with a 

manufacturer that has marketing and preferably distribution skills
 Exclusive license to develop and commercialise IP (permission granted from the owner of the 

IP) who is often an international entity or university
 External (international) regulatory and technical assistance to assure accommodation of 

regulatory requirements to gain European (CE) and US (FDA) approvals
 International collaborations re authorship and presentations in the clinical arena
 Contractual sales (discounted prices) with international research partners
 A collaboration agreement on the testing of trophectoderm (early placental tissue) as part of 

our Proof of Concept is in place
 International sourcing of materials required for pre-clinical testing, due to limitations and 

restrictions of Australian law

However, with additional data collection, other patterns between the issues and 

the events emerged, thus leading to a refinement of my coding (see Table 3.5 for an 

example). The dimensions I coded included when an agreement happened, with whom, 

how it came about, the content and nature of the deal and any pertinent personal 

circumstances or issues associated with it. This information was used to compile the 

tables in Chapter 7. 

Table 3.5: Sample of BresaGen’s Alliance Table

Year 
Started With Whom Nature Content How and Why
1985
N

Metro Meat 
Holdings Pty Ltd 
(subsidiary of 
Metro Farms Pty 
Ltd who was a 
wholly owned 
subsidiary of 
Adelaide 
Steamship 
Company) and 
Reprotec (later 
re-named RP 
Technologies)

Joint Venture 
to be called 
Metrotec Pty 
Ltd

Metro Meats would 
provide capital in 
return for IP rights to 
the transgenic 
technology and Metro 
Farms was to build a 
piggery, 60 km north 
of Adelaide for the 
capital value of A$2.1 
million as well as 
provide the capital for 
the manufacturing 
facilities to produce 
pGH. In return for the 
capital, Metro Farms 
was to have exclusive 

At this stage, the transgenic technology was not 
part of Bresa, although the two key scientists 
involved in this project – Wells and Seamark –
were both also attached to Bresa in various 
capacities. Seamark was on Bresa’s advisory 
board and both were involved in the Department 
of Biochemistry’s Centre for Gene Technology, 
which had a symbiotic relationship with the 
company: Bresa manufactured gene technology 
materials on the basis of IP advances made by 
the Centre, which then received additional 
funding through Bresa’s commercial activities. 
The principal scientists in the venture directed 
the joint venture, and a business plan was drawn 
up showing sales projections globally of $20 
million with two years followed by enormous 
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rights on a worldwide 
basis to manufacture 
and sell all products 
arising from this 
technology. The pigs 
bred in the piggery 
were to be 
guaranteed disease-
free stock and 
maintained in a strict 
disease-free 
environment. In 
addition to the joint 
venture, Reprotec 
was to manufacture 
and market a wide 
range of diagnostic 
products used by vets 
and farmers. These 
included services 
such as embryo 
transfer, breeding 
programs to improve 
herd quality and kits 
used for educations in 
universities and 
senior schools 

growth. Bob Seamark explained, “We had good 
project organising, so we just got organised and 
we went off and sought resources in the animal 
field and I formed a relationship with one of the 
biggest pig companies in the world at the time.  It 
was based near Adelaide. That was Metro 
Meats, yes. We used to trade technology, so I 
already had links with them in the Department of 
Ag through a student that I had established to 
study in the summer at a facility in Boort, so we 
had a link to a very good unit, but I wanted a lot 
more animals than that. We used to go into the 
abattoir for animals, so what we did was set up 
to collect things that we needed from the 
abattoir, so it didn’t cost the breeder anything to 
do” (Seamark, 2007). He further elaborated to 
the beginnings of the JV, “Because we had the 
strongest link with the pig industry at the time 
and a good knowledge too, so basically we set 
up through Metrotec, a pig breeding company 
and use as part of that structure to create 
transgenic animals. We set it up on a scale 
which allowed us to do a lot of other transgenic 
work with cattle and sheep as well, using the 
same facility, so that was all envisaged to go 
down eventually after lots of fighting with various 
councils around the bloody state. We ended up 
at a property down at Tailem Bend” (Seamark, 
2007).

“Metro Meats was taken over by a fellow called 
John Spalvens, who was one of these high flyers 
that seemed to be the future of the eighties. And 
... when he bought Metro Meats, they were huge 
in pigs and they had a series of farms, some of 
the biggest piggeries anywhere, up near Gawler. 
And they bought those from - they were going to 
be the biggest pig producer in Australia, so they 
made a series of purchases - my memory is 
slipping now, but if you ever wanted to fill in the 
details, a fellow called Barry Lloyd could provide 
complete details for you. But they bought some 
big piggeries up near Roseworthy Agriculture 
College. There are three of them. There was only 
one rival piggery, which was a piggery from New 
South Wales” (Seamark, 2007).

I also constructed each case firm’s patent table, that is, the nature of the patent, 

its code and lodgment date, the inventors and the firm/organisation that commercialised 

the technology subsequently. These tables helped both clarify technically difficult data 

to understand, as well as triangulate information. The following table (see Table 3.6) is 

an abbreviated sample of Biota’s patent table. The format was consistent across all four 

companies to allow appropriate cross-case analysis discussed in the following section.
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Table 3.6: Sample of Biota’s Patent Table

Patent Title Application 
Number

Lodged by Inventors Earliest 
Priority Date 
Granted 

Commerci
al-ised by

Stimulation of 
angiogenesis

PCT/AU87/00037     
WO87/04925

Biota Scientific 
Management 
(BSM)

Brian Richard McAuslan 18/02/86 

Stimulation of 
angiogenesis and 
promotion of 
endothelialisation

PCT/AU87/00256     
WO88/01166

BSM Brian Richard McAuslan 18/08/86

Derivatives and 
analogues of 2-
deoxy-2,3-
didehydro-N-acetyl 
neuraminic acid and 
their use as antiviral 
agents

PCT/AU91/00161     
WO91/16320

BSM Laurence Mark Von Itzstein
Joseph Noozhumurry Varghese
Peter Malcolm Colman
Wen-Yang Wu
Tho Van Phan
Basil Danylec
Betty Jin

24/04/90 Glaxo

The ‘casing’ methods took several turns and involved me questioning the 

assumptions I had started with, i.e. multiple revisions of a narrative strategy. For 

example, the case firms I was researching were really not what could be considered 

companies – even though they had ‘Pty Ltd’ after their name. This is because these 

entities did not really have to survive independently like most firms do. They were 

getting support, both financially and in kind, from other larger institutions around them. 

They did not have anything to sell and did not own assets as such. The entity’s entire 

journey, even prior to full organisational emergence, became my unit of analysis.

As is consistent with case research, the richness of the data collected often has 

implications in terms of presenting it due to the limitations of space. Consequently, data 

used for the within-case analysis of the four firms is offered in a separate volume of the 

thesis; they take the form of four separate case chronologies labelled as Appendices I-

IV and can be found in Volume II. Specifically, they aim to provide the reader with 

greater transparency of the process of analysis.

3.5.2 Cross-case Analysis

Thematic, cross-case coding of the key constructs identified in Chapter 2 was a central 

technique I adopted in my data analysis. The overall analytical approach could be 
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described as abductive and is summarised in Figure 3.2. This process does not, in 

contrast to grounded theory, begin with a blank slate (Van de Ven, 2007); rather, 

according to this approach, our observations are necessarily theory laden. The key 

moment of insight comes during fieldwork when the data reveal a ‘surprise’ or 

mismatch between data and initial theory; such surprises are ‘anomalies’ that ‘represent 

diconfirmations of our theories’ (Van de Ven, 2007, p. 103). For Van de Ven, the 

process is complete when the anomaly or surprise that initiated the breakdown of the 

theory ‘ends with a coherent resolution’ (2007, p. 105).

Figure 3.2: Summary of Abductive Process

My own research process began with the existing born global literature – hence 

this represented my initial orientation (Figure 3.2). At this stage the theory was 

‘driving’ the process; I deliberately chose cases that would allow me to elaborate on the 

extant theory of high tech born global firms. The data collection, organisation and 

analysis resulted in me organising my data by way of two strategies recommended by 

Langley (1999) for the analysis of process data: narrative strategy (Volume II 
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appendices) and visual mapping strategy (Chapters 6 and 7). As Langley (1999, p. 707) 

explains, these are techniques for ‘descriptively representing process data in a systemic 

organized form’ (Langley, 1999, p. 707). Examples of the key organising strategies

used in the empirical chapters are provided below in Table 3.7 and Figure 3.3. Table 3.7 

(taken from Chapter 5) is an example of a strategy proposed by Abbott (2001):

grouping individual occurrences found in the four cases with the aim of categorising 

them into more conceptual categories of events (here, the events are resource assembly 

and exchange).

Table 3.7: Example of Data Organisation: Occurrences Coded as Events

Firm Key resources/exchanges

BresaGen  Considerable support from Adelaide University, including an initial interest-
free loan, R&D, lab space and staff

 No patent protection for key innovation upon incorporation, although first 
patent filing in 1984 (2 years following incorporation) for the second product, 
Photobiotin

 Initially, no ambitions to sell internationally, although this changed in 1985 (3 
years following incorporation)

Biota  ‘Virtual’ company which employed a second employee only in 1992 (7 years 
after incorporation); contracted out research

 No patents upon incorporation and first patentable compound only produced 
in 1989 (4 years after incorporation); first patent filed in 1989

 Raised A$3 m in public float, but no ongoing revenue stream
 First ‘outward’ commercial exchange an agreement with Glaxo in 1990; first 

profit achieved in 2007
 For many years, had only a single research program

GroPep  From incorporation (1988) until 1991, remained a licensing vehicle
 In this period, had no full-time staff
 Research continued, but within the founding institutions

Cytopia  Owned key patents but research still at very early stage
 First revenue achieved first in 2001 (3 years following incorporation)
 Has always made a loss but has been successful in raising capital, allowing 

it to keep research in house
 Parent company, Medica, provided business skills and experience

Figure 3.3, taken from Chapter 7, provides a good example of Langley’s (1999) 

visual mapping strategy. The internationalisation pattern diagrams allow for large 

numbers of events or, as Abbott (2001) would prefer to term them, occurrences, to be 
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captured graphically, making their interpretation more easily linked to the relevant 

theories. Constructing these diagrams was useful in terms of: (1) organising data both in 

terms of reduction, as well as sequencing, (2) linking the data to existing theory (in this 

example, the Uppsala model), (3) highlighting the event-driven or process nature of the 

research. I constructed these tables for each of the case companies, hence offering a 

‘visual’ approach to assessing and comparing the internationalisation patterns of the 

case firms (Langley, 1999).

Figure 3.3: Example of Visual Mapping Strategy
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In order to begin to make sense of the findings that emerged from my cross-case 

analysis, I redirected my theoretical inquiry to new streams of literature that were found 

to assist in explaining the phenomenon observed: I called on the entrepreneurship, 

innovation, licensing and university spin-off literature to resolve the anomolies and 

offer coherence. The final stages of the abductive process involved a critique and re-

interpretation of the extant born global literature (see Chapter 9), with the assistance of 

the additional literature I had consulted. 
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I have reflected the abductive nature of the analytical process in the structuring 

of my thesis. The literature that served as my initial orientation was placed at the 

beginning and discussed in Chapter 2. The additional literature to which I turned in the 

redirection phase is introduced in the findings chapters, along with the data it helps 

explain. For example, to explain the process of inception in Chapter 5, I drew on the 

entrepreneurship literature on organisational emergence. In Chapter 6, university spin-

off research supplements the international entrepreneurial orientation literature. In 

Chapter 7, the modifications I propose to the Uppsala Model are informed by research 

findings on innovation. In Chapter 8, I compare my findings to extant research on 

international licensing agreements.

3.6 Philosophical Assumptions and Validity

My research ‘journey’ was typical in some ways in that my initial stance was like that 

of the bulk of the research in international entrepreneuship and internationalisation 

performed to date (see Coviello and Jones, 2005); one of a traditional positivist, 

quantitative approach. I anticipated having a central research question that I could test, 

allowing me to unequivocally accept or reject my hypotheses. However, early into the 

process, it became apparent that the subject matter I was researching was more 

complicated than I had originally thought and I would need to change my view of what 

I thought I wanted to know about biotechs and born globals. Over a period of 

approximately two months, I changed my approach to my dissertation and made the 

decision that a quantitative survey would not provide me with the answers I needed. By 

being encouraged to take a holistic approach to the research, I was able to uncover 

insights that would have surely been missed should I have employed a traditional 
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survey. 

Making this switch from a quantitative to a holistic study meant that I also 

started rethinking the epistemological assumptions that I had started with. My 

experience in the field, interacting with multiple informants all of whom had their own 

version of events, made me question positivist notions of ontology and epistemology;

that there is a single social reality independent of our perceptions of it, and that the 

researcher can capture it by removing all biases and context dependencies in the study 

(for a summary of positivism, see Hudson and Ozanne, 1988). My field experiences 

gave me a strong sense of the ‘double hermeneutic’ at work; I was trying to interpret the 

interpretations of my informants of the events they had shaped and lived through but 

my role in the study was not and could not be unbiased, which I have recognised in this 

chapter by explaining how my own background and training had an effect on the 

interview situation. Moreover, as discussed, I did not see myself as trying to adjudicate 

among different interviewee accounts, but rather to reflect the different perspectives 

that I was hearing. In other words, I had shifted from ‘naïve positivism’ to a more 

interpretivist position.2

While my study does not seek to generalise to a population or to produce law-

like universal statements, this does not mean it is devoid of theoretical contribution. In 

seeking to clarify what my theoretical contribution is, I have been influenced by recent 

realist and critical realist researchers who argue that theoretical explanation is not just 

the domain of large-N quantitative research. They argue that case research involves 

explanation through causal processes and causal mechanisms: understanding how, in a 

particular case, ‘X leads to Y through steps A, B, C’ (George and Bennett, 2004, p. 
                                                

2 I am sensitive to the fact that there are many different kinds of interpretivism; see e.g. Schwandt (1994). 
My current epistemological position could be denoted as one of ‘moderate’ interpretivism; I am not 
seeking to write a constructivist study.
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141). This form of explanation can be considered ‘historical’, in that it seeks to 

understand the causal process that led to an outcome in a particular case. A case 

approach has particular strengths when it comes to theoretical development: it can 

explain the outcome of a single case; pinpoint the ‘scope conditions’ of a theory; and 

identify new variables and processes (George and Bennett, 2004). In the conclusion (see 

Chapter 9), I argue that these strengths of the case approach have allowed me to 

develop theory concerning the internationalisation of high tech SMEs. 

My shift in philosophical position (from positivism to interpetivism) has 

implications for the evaluation criteria I have used for this study, as notions of research 

quality are very much linked to philosophical assumptions (Johnson, Buehring, Cassell 

and Symon, 2006). Interpretivist validity criteria are more likely to stress the need to 

have gained insight to the ‘lived experience’ and meanings of informants. Cresswell 

and Miller (2000) outline nine validity procedures for interpretive studies. Of particular 

importance to this study were the following: triangulation among multiple informants 

for each case; member checking; prolonged engagement with the field; and rich, 

contextualised description. These have already been discussed in the course of this 

chapter so are simply summarised in Table 3.5.

Table 3.8: Summary of Verification Measures 

Procedure Use in this study

Triangulation Use of multiple informants for each case
Member checking Feedback obtained from key informants

Prolonged engagement with field
Use of repeat interviews and multiple contact with 
informants

Rich description
Chronologies written for each case, reproduced in 
appendices
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3.7 Conclusion

This purpose of this chapter was to clearly explain what decisions I made with respect 

to my research plan, and importantly, discuss why I took the course of action I did and 

what philosophical orientations underpinned these choices. Therefore, I provided a 

reconstruction of my research process, addressing in detail the relevant key decisions 

that a case researcher would need to consider and action.

The case research method described in this chapter has implications for the 

chapters that follow. The next chapter, Chapter 4, provides the broader context before 

the case findings are analysed in detail in Chapters 5-8. The chapter allows the reader to

appreciate the key industry and country trends that have and, in some instances, are still 

affecting the four case firms studied, thus enhancing an understanding of the key cross-

case analytical findings in Chapters 5-7 as well as to contextualise the history and 

significance of the content of Biota and Glaxo’s agreement particularly over such a 

protacted length of time (Chapter 8).
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Chapter 4

COUNTRY AND INDUSTRY CONTEXT: THE AUSTRALIAN 

BIOTECHNOLOGY INDUSTRY

4.1 Introduction

The human health drug development sector of the biotechnology industry in Australia is 

the focus of this chapter and the comparative case study that follows. The purpose of 

this chapter is to equip the reader with an understanding of the evolution of the 

Australian biotech industry – looking at its progression since the early 1980s until now. 

It is very important to stress that this industry-level chapter is by no means 

comprehensive. That is, it is not intended to be a complete overview of the 

biotechnology and pharmaceutical industries and their gradual convergence. Rather, the 

focus is on the main contextual influences on the four case firms since their founding

(with the earliest of the firms, BresaGen, founded in 1982). 

The biotech industry in Australia has been characterised by small start-up or 

spinout firms. As of 2006, there were 427 core biotechnology companies and 625 

device companies in Australia (Hopper and Thorburn, 2007). Specifying the boundaries 

of this industry is, however, not straightforward, given the convergence between 

biotech and pharmaceutical companies. Sources used to compile this chapter are not 

consistent in this regard; the same firm might be classified as being part of the 

biotechnology industry by one commentator, but part of the pharmaceutical industry by 
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another. For example the Productivity Commission listed ICI and AMRAD as 

‘pharmaceutical’ companies in their 1996 report. However, in 1988 and then again in 

2006, it categorised these firms as being ‘biotechnology firms’. The Australian 

Department of Innovation, Industry, Science and Research (2008) defines biotechnology 

as part of the pharmaceutical industry, ‘The Australian pharmaceuticals industry 

comprises bio-medical research, biotechnology firms, originator and generic medicines 

companies and service related segments’ (my emphasis). Despite these definitional 

problems, in this chapter the Australian biotech industry will be compared in 1982 and 

2006-7.

The key feature of the biotech industry is its innovation cycle, or new product 

development process, which is typically lengthy and involving several key stages: 

research and development, clinical testing, regulatory approval and finally distribution 

and marketing. The length of time through this process and the costs involved are the 

reason why biotechnology is typically considered to be an extreme case of high tech 

innovation. And despite radical advances in technology, neither cost nor time involved 

has been reduced in the past three decades. In this chapter, the innovation process is 

reviewed. This leads to a discussion of the dilemmas companies face in the course of 

this process: intellectual property management, the need for partnerships and capital 

raising for R&D and commercialisation.

4.2 Defining Biotechnology

Biotechnology is a broad term generally used to describe the use of biology industrial 

processes such as agriculture, brewing and drug development. The term also refers to 

the production of genetically modified organisms and the manufacture of products from 

them. Much of the newer activity in biotechnology involves directly modifying the 
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genetic material of living things. This is referred to as recombinant DNA1 technology 

(or, sometimes, ‘genetic engineering’) (AusBiotech, 2008, p. 25).

Biotechnology has a wide range of applications, including agriculture, marine, 

forestry and food production (AusBiotech, 2008, p. 25). This study is confined to firms 

that concentrate on the human health segment. Biotechnology in relation to human 

health can include: diagnostics (e.g. immunodiagnostics, gene probes, biosensors), 

therapeutics (e.g. vaccines, immune stimulants, biopharmaceuticals, rational drug 

design, combinatorial chemistry), gene-therapy (e.g. gene identification, gene 

constructs, gene delivery, xenotransplants) and genomics, proteomics, bio-informatics 

and bio-prospecting which includes genomics and molecular analysis (e.g. 

DNA/RNA/protein sequencing and databases for humans, plants, animals and 

microorganisms, structure function studies) (AusBiotech, 2008, p. 25). As specialists in 

human health therapeutics, gene-therapy and genomics, the case firms can be 

distinguished from firms that produce devices, diagnostic tests or screening tools, or 

supply-side firms, such as those involved in manufacturing or processing, in that they 

face longer, costlier and more difficult regulatory approval processes.

The pharmaceutical industry involves the discovery, development, manufacture 

and sale of products or devices that are generally called medicines. According to the 

Australian Therapeutic Goods Administration (TGA) (2008), medicines are:

(1) therapeutic goods that are represented to achieve, or are likely to achieve, 
their principal intended action by pharmacological, chemical, 
immunological or metabolic means in or on the body of a human or 
animal; and

(2) any other therapeutic goods declared by the Secretary, by a notice 
published in the Gazette, not to be medical devices.

                                           
1 DNA – deoxyribose nucleic acid
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What distinguishes pharmaceutical medicines from biotechnology products is that 

biotechnology focuses on utilising living organisms in its processes whereas 

pharmaceutical relates to pharmacy or pharmacists that dispense drugs or medicines in 

pharmacies based on chemical entities for medical treatment. 

In particular, the way in which pharmaceuticals have been discovered and 

developed in the past is very different from the approach the biotechnologists apply 

now. Historically, pharmaceutical (pharma) companies have traditionally relied on in-

house discoveries by their scientists, through what is known as serendipitous discovery 

at the bench, that is, through a meticulous and repetitious process of trial and 

elimination of compounds to act of identified target sites of action within the body 

(Rhodes, 2007). However, this method of drug discovery has changed radically in the 

last 15 years (Cooke, 2004). Several factors that have caused this change to come about 

were our discovery and understanding of recombinant technologies (e.g. insulin), 

unlocking the human genome, as well as production and synthesis techniques, such as 

that of the polymerase chain reaction (PCR). These changes have led to a radical 

approach to research and development; scientists now have the ability to undertake 

what is termed ‘rational drug design’2 thanks to techniques such as PCR which allow 

thousands of compounds to be screened in the time it would have previously taken to 

test just one compound. In this sense, biotechnology is coming to the aid of 

pharmaceutical drug development by being highly specific in its target and pursuit of 

products or processes that will either lead to or be involved in the treatment or 

prevention of human disease.

                                           
2 Unlike the historical method of drug discovery, by trial-and-error testing of chemical substances on 
cultured cells or animals, and matching the apparent effects to treatments, rational drug design begins 
with a knowledge of specific chemical responses in the body or target organism, and tailoring 
combinations of these to fit a treatment profile. 
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4.3 Size and Evolution of the Australian Biotech Industry

It is hard to ascertain exactly when the Australian biotechnology industry started. This 

is because of the challenge of defining a biotech firm, as well as the fact that many of 

the first firms were spun out of research institutions and were funded with private 

equity. According to Hopper and Thorburn (2007), the Australian biotechnology 

industry began in approximately 1975-1976. Some of the earliest firms were Gene Link 

Ltd (founded in the 1970s), Bresa Pty Ltd (1982) and Cochlear (1983). The trends in 

new firm formation in the industry are summarised in Figure 4.1. It shows that the 

numbers of new firms entering the industry peaked around the turn of the 21st century 

during the dotcom/biotech ‘bubble’. However, since then, there has been a consistent 

and gradual decline in the number of firms starting up. 

Universities have played a key role in the industry (both in Australia and the US 

in particular), with university spinouts (USOs) or academic spin-offs (ASOs) becoming 

well established and increasingly the subject of research (e.g. Druilhe and Garnsey 

2004; Ndonzuau, Pirnay and Surlemont, 2002; Nicolaou and Birley 2003; Shane, 2004; 

Vanaelst, Clarysse, Wright, Lockett, Moray and S’Jegers, 2006; Vohora, Wright and 

Locket, 2004). USOs have been helpful in bridging gaps in the industry and Vohora et 

al. (2004) claim they are ‘created solely to overcome technical and market uncertainties 

inherent in the perceived commercial opportunity’. In practical terms, this means USOs 

‘create and diffuse knowledge … [and a] significant proportion of the products and 

processes that are currently sold and used could not have been developed without 

academic research’ (Mansfield, 1995; 1998 cited in Ndonzuau et al., 2002, p. 281). 

Vitale (2004) surveyed 84 private core biotech firms and 100% of the respondents 

indicated their ‘origins [were] in research done in a university, CSIRO, a hospital, or a 
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research institute’ and some of these firms remained co-located or at least ‘partially 

owned by, the institution where the research was carried out’ (p. 18). 

Figure 4.1: Trends in Biotech Industry Formation

Source: Hopper and Thorburn, 2007, p.4

In a government report commissioned in 1982, there were no biotechnology companies 

listed on the Australian Stock Exchange (ASX) and it was concluded that there were 

less than 10 Australian firms using advanced biotechnology (ASTEC Report cited in 

Department of Industry, Technology and Commerce, 1988, p. 38). Yet, less than five 

years later, 22 companies were listed on the ASX. The period from 1985 to 1987 was 

considered the ‘boom years’, with approximately 20 firms raising early stage capital; 

private funding as well as public floats were the source of these funds. The total value 

raised during this time was A$139 million (Department of Industry, Technology and 

Commerce, 1988, p.39). The market capitalisation at February 1987 was valued at 

A$520 million; however, following the October 1987 stock market crash, this fell to 

about $A165 million in January 1988. Of the total market capitalisation in 1987, 

approximately A$500 million was under venture capital (VC) management and $A25-

30 million managed by individual companies (Department of Industry, Technology and 

Commerce, 1988, p. 38). The Federal Government also played a part by bringing into 

place an attractive taxation system and numerous schemes and concessions for grants, 
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for example the Grants for Industry Research and Development (GIRD) Scheme. By 

1988, A$30 million was invested in collaboration with private sector firms (Department 

of Industry, Technology and Commerce, 1988, p. 38). 

In 1986, only three companies employed more than 100 staff while most 

consisted of between 5 and 45 people, with the average being about 15-20. (Department 

of Industry, Technology and Commerce, 1988, p. 38). By 1988, the Australian 

biotechnology industry was estimated to be made up of approximately 70 companies 

using advanced biotechnology. The Australian Biotechnology Association (ABA) 

comprised 88 member companies, with a further 87 represented through associated 

companies, including finance companies, patent attorney scientific supply houses and 

large MNEs. The industry was estimated to employ over 7500 people. The profile of the 

industry was as follows:

 Small entrepreneurial companies often linked to publicly-funded research 

organisation and research driven – e.g. Pacific Biotechnology Pty Ltd, 

Calgene Pacific Pty Ltd, Bioclone Australia Pty Ltd

 Biotechnology divisions in large firms – e.g. ICI Australia Ltd, Burns Philp 

Pty Ltd and GH Faulding & Co Pty Ltd

 A limited number of relatively large biotechnology companies – e.g. 

Biotechnology Australia Pty Ltd, Commonwealth Serum Laboratories (CSL), 

Arthur Webster Pty Ltd. (Department of Industry, Technology and Commerce, 

1988, p. 38)

By 2006, employment was estimated to involve at least 12,100 people. The 

average firm size was reported to be growing – indicating good growth in the sector. 

Moreover, human therapeutics accounted for 81% of all company employment (Hopper 

and Thorburn, 2007, p. iii). This was predominantly because the listed public 

companies, which are generally larger due to their better access to capital, were 
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dominated by human therapeutics (Hopper and Thorburn, 2007, p. 6). Nevertheless, the 

industry is still dominated by small to medium-sized enterprises (SMEs). 

Approximately 60% of biotech firms employ one to five employees, and there are still a 

large number of firms (approximately 27%) employing zero staff (Hopper and 

Thorburn, 2007, p. 7). R&D staff account for a large proportion of employment, 

ranging from an average of 31.5% in human health companies to 43.8% in 

bioinformatics companies. There is considerable variation across firms though, with 

R&D staff ranging from zero to 100% of total staff numbers. Companies with a lower 

percentage of R&D staff are likely to be listed on the stock exchange and consequently 

have a higher proportion of employees dealing with commercial aspects. The number of 

R&D staff is also likely to vary due to the firm’s stage of clinical development (Hopper 

and Thorburn, 2007, p. 7).

Table 4.1 provides the main contrasts between the Australian and US 

biotechnology industries; chiefly that whilst there are approximately 3.5 times as many 

companies in the US compared to Australia, their market capitalisation and revenue is 

over 25 times and 17 times greater respectively. This would indicate that the US firms 

have a far greater level of financial support, either from VCs or public/private investors, 

than their Australian counterparts. Consequently, they are able to progress their 

technology further in terms of development, greatly increasing the chances of their IP 

becoming a source of revenue.
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Table 4.1: Comparison of Australian - US Biotech Industries (2006-07)

Australia1 2007 USA2 2006

Number of companies
Publicly held companies

427
76

1452
336

Market capitalisation A$15.246 b US$392.4 b

Revenue A$3.275 m US$55,458 m

Employed persons 12,100 198,300

R&D expenditure US$401m2 US$22,865 m

Sources: 1Hopper and Thorburn, 2007 and 2Ernst & Young, 2006

4.4 The Innovation Process: R&D and Commercialisation

The innovation process or the new product development cycle has a clearly understood 

and well-defined pathway in the biotech industry. However, it cannot be guaranteed that 

a product will take a linear and continuous route to market. This section discusses the 

elements of the innovation pathway for a typical human health drug, assuming it is to be 

sold in a global marketplace as an ethical product – in other words, sold to patients 

usually initially on the recommendation of a medical practitioner.

The biotechnology industry’s ability to identify, develop and market new drugs 

is inextricably linked to that of the pharmaceutical industry’s well-established 

innovation pathway. This process of commercialising new chemical entities (NCEs), 

the basis for new products, has evolved over decades, with human therapeutics dating 

back in excess of 100 years. In 1995, a report on the pharmaceutical industry produced 

a graph showing the increasing cost of drug development over a 40-year period, during 

which costs had approximately doubled every decade, yet simultaneously, the number 

of NCEs falling by nearly half in just 20 years from 1965 to 1985 (Productivity 

Commission, 1995, p.140). Ballance, Pogany and Forstner (1992, p. 94 cited in 

Productivity Commission, 1996) identified three factors that led to these rising drug 
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development costs. First, tighter government approval controls were imposed during the 

1960s and 1970s. This had the effect of increasing the cost and time taken to assess the 

safety and efficacy of drugs. Second, drug disasters (such as Thalidomide) pushed up 

product liability costs for companies and forced them to undertake more rigorous and 

expensive clinical trials. Third, traditional methods of undertaking R&D have become 

less effective, requiring newer, more complex techniques to be utilised. At that time 

(1995) many of patents covering the drugs discovered in the 1950s–1970s had expired 

or were due to expire soon (Collins, 1993, p. 29 cited in Productivity Commission, 

1996). 

Apart from increasing the cost of R&D, these trends also contributed to a 

lengthening of the product development period and increased risks regarding future 

returns. By 1995, the commercialisation pathway had radically blown out; discovery 

was estimated to take between 2 and 10 years, with an average time of 4 years, 

development took up to another 10 years, with the United States of America’s Food and 

Drug Administration (FDA) approval occurring approximately 14 years after discovery 

(PhRMA, based on data from Center for the Study of Drug Development, Tufts 

University, 1995). More recent data concerning the new product development process 

estimated the average length of time is now 15 years and costs in excess of US$1.7 

billion dollars (Berndt, Gottschalk and Strobeck, 2005). In their 2000 Biotechnology 

Industry Convergence Report, Ernst and Young cited similar costs and periods of time 

to that of the Tufts University model from 1995. Moreover, consideration needs to be 

given to the cost of money involved, i.e. calculating the cost in relation to net present 

value, especially considering the exhaustive lengths of time involved.
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Figure 4.2: Drug Discovery Process – 2005

Source: Dr Neil Simon, Industry–University Partnerships in Pharmaceutical 
Development: 7th Annual NIH SBIR/STTR Conference, 2005

Figure 4.2 gives a diagrammatic representation of the new product development 

process firms must go through to commercialise any new compounds or chemical 

entities they discover. The development of a new drug starts with basic research, 

usually in laboratories, to discover compounds. When the scientists feel they have 

identified the most suitable compound, this ‘lead’ compound moves forward into pre-

clinical development or in vitro testing and this stage is likely to involve testing in 

animal studies. When safety of the compound has been established, the compound 

moves forward into the ‘clinical’ phase of development. Again, this is designed to be 

stepwise – as the compound is tested, it moves across the spectrum of both numbers of 

patients tested as well as the sickness of the patients. In Phase I, the tests are done in 

small numbers of healthy volunteers. If the compound passes, it enters Phase II trials 

where it is used to treat a small sample of people who have the disease or illness that the 

drug is designed to treat. Phase II trials are used to determine the efficacy of a new drug 

and include testing for dosing and toxicology. Phase II trials are therefore regarded as 

proof-of-concept and at this point investors can judge whether their investment could at 

least provide a benefit over existing treatments. Phase III trials include several hundred 
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or thousand unhealthy patients. They are designed to gather additional information 

about effectiveness and safety needed to evaluate the overall benefit-risk relationship of 

the drug and provide an adequate basis for extrapolating the results to the general 

population. It is at this stage that the indication and dosing that is being tested for will 

serve as the basis for any product claims and labelling in terms of regulatory approval 

and prescribing (Friedman, 2006; Hawthorne, 2005; Ng, 2004).

Around the world, there are now more biotech companies conducting Phase II 

or Phase III trials on their own products. This trend is occurring as biotechs are gaining 

strength and momentum due to their maturation. Australian biotechs are also enjoying 

this position, with several firms able to complete Phase II trials (Hopper and Thorburn, 

2007). No Australian firms have undertaken Phase III trials on their own – the costs and 

the expertise required are still considered prohibitive without the help of a partner 

company, either another larger biotech or a pharma. Completion of late phase trials still 

does not guarantee a successful drug, though. For example, Pfizer lost about US$21 

billion of its value following the decision late in 2006 to abandon its experimental drug 

torcetrapib for treating heart disease because of the cardiovascular events (Hopper and 

Thorburn, 2007, p. 17). Industry experts take the general view that it is better to fail 

‘early’ and ‘safe’:

We [Biota Holdings] pursue a philosophy and we only license to people who 
pursue a similar philosophy that says you want to fail early, you want to fail 
safe. You aren’t trying to keep this alive as long as you can, what you’re 
trying to do is to say this is about efficient use of shareholders’ money. So, if 
the product is going to fail you’ve got to undertake the experiments that fail it 
right at the front end. Safe [means] in terms of shareholders’ money, preserve 
money. Safe in terms of impact on – the earlier you fail, the less damage you 
potentially do to humans on the way through. That’s the logic. You can’t 
eliminate the risk but you try …. (interview with Cook, 2007)

Even after a new product has been developed, there is no guarantee that it will 
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be profitable. It may face unforeseen competition from drugs developed by rival 

companies, or produce undesirable side effects which result in its withdrawal from the 

market or, worse still, major claims for compensation from affected consumers (such as 

in the case of Thalidomide). Despite the high risk of failure, the sales generated from a 

single breakthrough or blockbuster3 drug are such that investment in pharmaceutical 

R&D can be worthwhile. For example, Lipitor, owned by Pfizer, remains the largest 

selling drug in the world – and has maintained this position for the last five years 

(Barbu, 2008). However, blockbuster drugs are becoming exceedingly rare. In the last 

11 years, (1996 – 2006) the number of blockbusters has fallen, and for the second year 

in a row (2006 and 2007) the FDA only approved 18 new products (Bolton and Wong, 

2007). The smallest number of new drug approvals was in 2002, with 17 drugs 

approved (Bolton and Wong, 2007). The International Herald Tribune reported:

The annual research and development expenses reported by the 
pharmaceutical industry rose to US$40 billion in 2004 from US$16 billion in 
1993, a 147 percent increase, according to inflation-adjusted industry figures 
the U.S. Government Accountability Office cited in a December report. 
During the same period, applications to sell drugs that attack disease in a 
novel way increased 7 percent. Most applications to the U.S. Food and Drug 
Administration to sell drugs in recent years have been for modifications to 
existing drugs instead of completely new ones, according to the GAO, the 
investigative arm of Congress. (Blum and Pettypiece, 2007)

Another challenge is that the FDA has been creating further obstacles for 

companies in recent years. It has been moving towards a position of virtually 

demanding that any drugs slated for FDA approval contain at least one Caucasian 

clinical trial arm (interviews with Healey, 2007; McDonald, 2007, Simpson, 2007; 

Wilks, 2007). The objective of this is to ensure that the FDA will be clearly able to 

judge the compound’s potential effectiveness and efficiency for the US population as 

well as its efficacy compared to existing products. The net result of this is that the 
                                           
3 Drugs with sales exceeding US$ 1 billion.
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length of time for drug development is still on the increase. 

Beyond the imposition of increasing the time and costs involved, the FDA has 

effectively moved into the position of a ‘global regulator’ (interview with Cook, 2007). 

Biotech and pharma companies acknowledge that if their product is to be available for 

use in the key markets worldwide, i.e. United States, the European Union and Japan, 

then they must have FDA approval. Moreover, in some countries, FDA approval acts 

like a proxy indicator of proof of efficacy, and countries (e.g. Singapore) may even 

short-circuit their review process and allow the drug or device to enter that country with 

expediency.

The high risk involved in R&D and the high dependence of company 

profitability on blockbuster products mean that there can be considerable variation over 

time in the profitability of individual companies. For instance, profitability may depend 

on past R&D success or where key products are in the development and production 

cycle. Numerous industry experts (e.g. Cooke, 2004; Friedman, Pisano, 2006; 

interviews with Cook, 2007; Healey, 2007, Mathiou, 2007; McDonald, 2007; Molloy, 

2005) have claimed that the current lack of new products in the pipeline – to replace 

blockbuster products as they come off patent – is putting pressure on the profits of 

several leading companies and contributing to the pressure for mergers and strategic 

alliances.

4.5 Innovation Dilemmas: IP Management

The importance of patents is perhaps more obvious in the biotechnology arena than 

other industries, given its reliance on new compounds. Strong intellectual property 

protection is essential to the success and even the survival of biotechnology firms. For 

these companies, the patent system serves to encourage the development of new 
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medicines and diagnostics for the treatment and monitoring of intractable diseases, and 

agricultural and environmental products. Patents add value to laboratory discoveries 

and in doing so provide incentives for private sector investment into biotechnology 

development. The vast majority of biotechnology companies are start-ups that have no 

products on the market; rather they rely on their patent assets to generate R&D 

financing. While most biotechnology companies rely heavily on public support for their 

R&D initiatives, the R&D funding provided by the private sector remains critical. 

Patents provide the needed assurance for investors to risk the capital necessary in the 

long development process (Friedman, 2007; Pisano, 2006). 

From January to December 2006, 45 biotech patents were granted to Australian 

inventors with 19 Australian companies named as assignees (Hopper and Thorburn, 

2007, p. 8). In Australia, patent lodgement and the subsequent Earliest Priority Date is a 

critical marker of IP and rightful ownership. In contrast, the US government does not 

recognise ownership on the same terms. Rather, irrespective of the lodgement date, if a 

researcher can demonstrate through their careful maintenance of good laboratory 

practice (GLP), which includes diligent note-making and signing-off in their lab books 

that they were the first to invent regardless of whether the invention has been lodged, 

then they are the rightful owners of the patent (interviews with Caruso, 2006; Francis, 

2006; Sherry, 2006). 

Deciding what and when to patent research can be a vexing issue, with the 

interests of basic research opposed to those looking for a commercial outcome. 

Freedom to operate for basic research is fundamental to a university’s teaching and 

research programs and any restrictions impinge on the quality of both activities 

(interviews with Caruso, 2006; Moss-Smith, 2006; Seamark, 2007; Sherry, 2006). Yet 

universities also have an interest in monetarising their research outcomes, and over 
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time, have become more systematic and commercially oriented in their approach to IP 

management (Sherry, 2006).

There is also tension between the patent system and the desire for free market 

competition. Freedom to operate is consequently a major issue affecting not just 

universities, but the biotech industry generally. In practice, the commercial world 

engages in a great deal of cross-licensing between companies whose inventions cross 

over patent boundaries. Companies regularly dedicate resources to scanning 

competitive movements where feasible and possible infringements are closely 

monitored although not always contested. This is because many times the technology 

that may be infringing another’s patent may be considered too early stage. The 

associated costs in taking litigious steps at this stage are usually considered prohibitive 

and watchful waiting is enacted (interviews with Cook, 2007; Moss-Smith, 2006).

4.6 Innovation Dilemmas: Partnering

At the same time as technical advancements in biotechnology were being made, the 

pharma companies began to notice that their product pipelines were beginning to run 

dry – and that biotechs were a potential source of new drugs for them to produce and 

sell. As such, this has brought about a convergence of opportunities and interests as 

each sector refines its strategic focus. Pharma companies are regularly looking towards 

biotech firms as their source of new drugs, and equally, biotechs are eagerly hoping to 

collaborate with big pharmas to gain access to the resources they lack. The potential for 

continuing convergence between biotech and pharma players is expected to increase as 

the industry seeks to replace fading proprietary product revenue streams due to 

significant patent expirations (Cooke, 2004; Rhodes, 2007). How, when and with whom 

to partner is therefore a central question for the players in the biotech/pharmaceutical 
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supply chain – although there have been significant shifts in collaborating patterns over 

the last 30 years (Cooke, 2004; Ernst and Young, 2006; Hopper and Thorburn, 2007; 

Pisano, 2006; Rhodes, 2007). 

4.6.1 The Biotech’s Perspective

Today’s partnerships and alliances are more sophisticated and costly than they used to 

be, and biotech companies have more opportunities for expected participation and rate 

of return. This change has come about for a variety of reasons: knowledge of the 

industry, experience learned from deals done previously; overarching industry trends 

and changes in trends in global business, telecommunications, and consumer patterns. 

For example, in the 1980s, several of the deals (e.g. Biota and Glaxo) that transpired 

were considered to be very ‘early stage’ (e.g. interviews with Molloy, 2005; Simpson, 

2007; Woods, 2007). However, over the next 20 or so years, big pharma continued to 

push the deals out to later stage, thereby reducing their risk and increasing the 

transparency of what they were purchasing. However, in recent years, there has been a 

shift back to more early stage partnering (interviews with Cook, 2007; Mathiou, 2007; 

McDonald, 2007), despite the higher risks involved. This is due to a growing sense of 

urgency on the part of big pharma to acquire promising IP to fill out their pipelines and 

reach the market before their competitors.

Due to their small size, clearly the majority of biotechs will still need to rely on 

a number of third-party relationships, usually with big pharmas, to bring their products 

to a commercial state. Some biotechs are clear in their self-perception; they see 

themselves as merely drug discovery houses, doing basic research; others believe their 

strategic capabilities lie in their ability to conduct development of either their own 

compounds and/or those of other firms. This might include conducting up to Phase II 
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clinical trials. However, most biotechs – including the case firms in this study – realise 

they do not have either the financial means or skilled labour to undertake the most 

crucial stages of development, namely Phase III clinical trials. As the biotech sector is 

still relatively youthful, there are only a limited number of firms that have grown to 

such a size that they would consider themselves as quasi pharmas. Examples of these 

firms include Genentech, Amgen and Biogen. The strategic needs of these biotech 

companies are quite similar to other sectors in the research and development area. They 

welcome convergence as an additional funding alternative to help develop and launch 

their products.

4.6.2 The Pharma’s Perspective

According to Dr Ashley Bates, head of GlaxoSmithKline (GSK)’s R&D in Australia, 

approximately 50% of GSK’s projects are owned by the company and 50% are in-

licensed (Bates, 2005). It is common practice for pharma companies such as GSK to 

have their ‘internal shopping lists’ (or ‘dashboards’, in industry speak) but pharma do 

not, as a rule, disclose these. Bates stated that big pharma companies each see 

approximately 2000 potential ideas/products each year. If a deal is taken up, the average 

time to complete the formal arrangements is 17 months, from the time of the first 

contact until the deal is fully ratified. However, only 30-40 deals are agreed on annually 

each year. Australian biotechs face the ‘tyranny of distance’ and, more specifically, that 

of an incompatible time zone with that of the USA (Bates, 2005). Bates also listed the 

qualities pharma MNEs are looking for in partners: a strong patent with a clean IP 

position, quality of science, platform technologies, product already in development, 

financial stability, experienced management, a product champion, collaboration with 

academia, a high quality scientific advisory board, excellent supporting data allowing 
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for scientific validation and differentiation and products in early-stage research (pre-

clinical and Phase I) (Bates, 2005). And whilst Bates was keen to point out the 

importance of vigorous science, he commented on the role of the ‘fit’ of the two 

organisations, ‘Science attracts interest, but it’s the relationship that makes 

collaborations work … sometimes if the science falls over, we will still find a way to do 

a deal with you’ (Bates, 2005).

4.6.3 Strategic Options

Figure 4.3 shows the strategic convergence options available to both biotechs and 

pharma. Start-up biotechs are in a position where they can combine their technology 

with another small firm or even a small pharma. This usually occurs at the early stages 

of development, and can be motivated by gaining access to increased resources or it 

may be to gain ‘freedom to operate’, if they have been encroaching on another firm’s 

patent, for example. At later stages of development, in-licensing or the purchase of their 

IP from a large pharma may be the next logical step. For those larger, more established 

biotechs, forward integration may be possible, if not desirable, with either another 

biotech or small pharma. The reasons for this can include gaining increased IP or 

acquiring development skills or post-development functions such as sales or marketing. 

Finally, for the large biotechs, mergers and acquisitions are becoming common – even 

the acquisition of pharmas. For example, Amgen acquired Abgenix and Avidia for 

US$2.2 billion and US$380.0 million respectively; Genentech bought Tanox for 

US$919.0 million; and Genzyme paid US$584.0 million for AnorMED (Marketletter, 

2007).
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Figure 4.3: Convergence Patterns of Biotech and Pharma Firms

SME Pharma MNE Pharma

Start-up biotech

Established biotech

At the same time, extraordinary consolidation has been occurring in the 

pharmaceutical industry: ‘the total industry global mergers and acquisitions during 2006 

reached a massive value of US$3,611.0 billion, which was up 24.5% on the 2005 total 

of US$2,900.0 billion, and that had been 38% higher than the previous year’ 

(Marketletter, 2007). In the 1990s, examples included the mergers between Upjohn and 

Pharmacia and Sandoz and Ciba-Geigy, and the takeover of Fisons by Rhone-Poulenc 

Rorer. There are also examples of vertical integration, with several companies, 

including Merck, Eli Lilly, SmithKline Beecham and Schering-Plough, acquiring 

pharmaceutical benefit management companies in the US (Federal Trade Commission, 

2007). Strategic alliances between research-based companies and specialist generic 

product manufacturers are also occurring. Like biotechs and pharma companies, 

different size pharmaceutical firms are now combining resources. Figure 4.4 highlights 

both strategic options, as well as linking the likely motivations and timings of when 

these mergers or acquisitions are most probable. Considering all of the above issues, 

industry players (academia, biotechs and pharma) have come to accept ‘the only way to 

get molecules to market is to partner’ (Bates, 2005).
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Figure 4.4: Merger Patterns of Pharma Companies
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4.6.4 The Australian Industry and it’s International Alliances 

In the mid 1990s, alliance activity showed momentum in the Australian biotech 

industry, with numerous formal and informal linkages established, primarily to facilitate 

R&D. The alliances included collaborative agreements and strategic alliances between 

pharmaceutical companies and research organisations, as well as between MNEs and 

smaller biotechnology and biopharmaceutical companies. The APMA estimated that 

such collaborations accounted for approximately 40% of total research expenditure 

(Productivity Commission, 1996). In 2006, Australian biotech firms announced 300 

alliances of different sorts (Hopper and Thorburn, 2007; see Table 4.2). 

Some interesting trends emerge: whilst the number of collaborative research 

alliances is high (over 30% of all the activities), only 62% involve international 

partners. This is lower than the number of distribution alliances (84%), indicating that 

in terms of sales and marketing, there are major alliances being formed with leading 

international pharma companies – most likely to capitalise on their fully developed and 

highly skilled marketing teams and sales organisations. The United States features the 

most prominently in Australia’s alliance partners: this is a likely indicator of the 

importance that Australian firms place on gaining investigational new drug (IND) 

approval in the development process and ultimately FDA approval for sale and use of 
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the product in the US and the other lead markets, i.e. Europe and Japan. The major 

regional trading partners were North American (94 alliances), European (84) and Asian 

partners (48). In terms of licensing agreements, 79% of deals were completed with 

international partners – highlighting that the majority of interest for deals lies with 

larger companies that are in a position to (a) complete the development phases, and (b) 

pay either milestone and/or royalty payments for access to the technology.

Acquisition or purchasing of Australian firms, by both international and 

Australian buyers, remains on an upward trend, comprising 9%, 10% and 12.5% of 

alliances announced from the years 2004 to 2006 respectively. Domestic activity 

reflects the greater cash reserves of Australian companies to fund industry consolidation 

and development of product pipelines. The international purchases represent 

approximately two-thirds of the total acquisitions and are balanced by a major decline 

in contract R&D deals (2.3% reduction to less than 0.5% of all announcements). This is 

potentially because firms wanted to maintain the confidentiality of their research 

(Hopper and Thorburn, 2007, p. 52). The international takeovers show that Australian 

companies are finally building value (Hopper and Thorburn, 2007, p. 26). In sum, these 

figures highlight the connectedness of the Australia biotech industry to that of the 

global market.
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Table 4.2: Alliance Activities in 2006

Type of Alliance Total No. with 
overseas 
partner

% with 
overseas 
partner

Collaborative research
Regional research alliances

North America
Europe
Asia

109 68
-

13
8
6

6
-

12
7
5

Product distribution 58 49 84
Acquisition of firms 48 32 67
Licence agreements 53 42 79
Clinical trials 22 11 50
Capital investments 10 6 60

Source: Hopper and Thorburn, 2007, p.52.

Of the five Australian acquisitions of Australian firms, the average purchase 

price was A$18.3 million (although the range was A$2.6 to A$70 million) whereas the 

average price paid for the 10 international acquisitions (where the information was 

available) was approximately A$32 million (Hopper and Thorburn, 2007, p.52). 

Alliances between Australian research institutions were largely international as well. 

North American (mainly US-based) organisations predominated. Of the 46 alliances 

announced, 37 were defined as being collaborative research.

4.7 Innovation Dilemmas: Funding

The biotech industry has seen a shift in the ‘active players’ in the market over the past 

three decades. Biotech firms have in the past, and still are, emerging as spinout 

organisations from universities or other leading research institutions such as the CSIRO. 

USOs began as a phenomenon in Silicon Valley in the USA. However, they did not 

emerge in Europe until the mid 1970s (Ndonzuau, Pirnay and Surlemont, 2002) and 

later again in Australia, i.e. the early to mid 1980s. Underpinning their emergence in 

Australia were changes experienced in the external environment that are reviewed in 

this section. 
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4.7.1 Government policy

By the late 1970s and early 1980s, the macro environment was experiencing significant 

change; there was pressure for regulatory reform due to inflation, exogenous shocks and 

the declining effectiveness of monetary policy. The market disruptions of the early 

1970s also had a profound impact on the Commonwealth Government’s fiscal position. 

In combination with other monetary policies, the Australian Government established 

the Campbell Committee in 1979. Principally, the aim of the Campbell Committee, 

which reported in 1981, was to remove barriers to entry to the Australian financial 

system. An important consequence of this Committee was that it brought about a major 

change to the investment environment in Australia, putting incentives in place to 

encourage investment in innovation. Additionally, measures such as relaxations of tax 

rulings meant that small start-up firms came to be seen as legitimate vehicles for asset 

accumulation (interviews with Crosling, 2007; Simpson, 2007; Woods, 2007). 

One of the first incentives was introduced in 1983, with the establishment of 

Management and Investment Companies (MICs), which allowed the nominal 

shareholding of up to A$5,000,000 shares. The floating of the Australian dollar was 

another significant step forward, as too was the establishment of the Second Boards of 

the stock exchange in each Australian state, with Perth being the first in 1984. In 1985, 

the government introduced a 150% R&D tax concession allowing R&D to be treated as 

an expense against taxable income. Companies needed to registered to be eligible to 

claim and the tax deductions were closely defined and monitored. Two years later, in 

1987, Syndications were introduced, whereby two or more companies could jointly 

register for the tax concession, provided R&D expenditure was greater than A$500,000 

(Senate Committee: Inquiry into Business Taxation Reform, 2003). In about 1988, the 

first of these syndicates was formed, favoured by government as a means to broaden the 
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investor base in research and development and increase Australia’s low level of R&D 

spending compared to international counterparts. A substantial number of companies 

participated in over 240 R&D syndicates on the express encouragement and formal 

consent of the Industry Research and Development Board and the Australian Taxation 

Office between 1986 and 1996 (Phipps, 1997).

During the mid 1980s, Australia’s competitiveness in international markets was 

deemed to be in jeopardy. As a response, in 1988, the Pharmaceutical Industry 

Development Program (PIDP) instigated the Factor f scheme to encourage the growth 

of the pharmaceutical industry in Australia. The scheme was designed to compensate 

companies for the effects of low prices of pharmaceuticals supplied under the 

Pharmaceutical Benefits Scheme (PBS).4 In return for higher notional prices on some of 

their PBS5 products, companies were required to increase their research and 

development (R&D) expenditure, as well as their domestic manufacturing and export 

activity in Australia. Additionally, companies that exported heavily were rewarded with 

‘f’ factor payments, that is payments relating to their percentage of sales to exports. 

From 1988 until 2005, Australian companies committed A$1.9 billion in export value 

added, A$1.9 billion in domestic value added, and A$538 million on R&D expenditure. 

In addition, they undertook A$604 million of investment expenditure and the 

Government allocated approximately A$1 billion in funding (Hopper and Thorburn, 

2007).

Another important investment incentive that influenced the Australian 

                                           
4 The Australian government makes a direct payment to the respective pharmaceutical companies for 
their branded items. These products must first be approved via a committee process called the 
Pharmaceutical Benefits Advisory Committee (PBAC). Following PBAC approval, the companies 
negotiate a payment with the government, thus leaving the patients to pay a small contribution. This co-
payment arrangement is known as the Pharmaceutical Benefits Scheme (PBS). The payment by the 
patient is irrespective of the full cost charged by the companies to the government, which is some cases 
for novel or new compounds could be in the order of hundreds or thousands of dollars per prescription. 
5 For example, Renitec™ manufactured by Merck Sharp and Dohme (Aust) Pty Ltd.
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biotechnology sector was Pooled Development Funds (PDFs). These funds, introduced 

in 1992, were designed to increase the supply of equity capital for growing Australian 

SMEs. PDFs were private sector investment companies established under the PDF Act 

that raised capital from investors and used it to invest in Australian companies. PDFs 

were closed to new applicants in June 2007. Cytopia was first funded through a PDF. 

The combination of these factors – government reform of the financial system 

and support for innovation – set the stage for Australian biotech companies to establish 

themselves as a force. Biota and BresaGen are good examples of firms that were able to 

get off the ground during this time: Biota initially floated on the Second Board of 

Victoria and BresaGen engaged in syndications, as well as launched on the Second 

Board in South Australia. In fact, a founder of Biota went so far as to say that without 

these changes, namely the setting up of the Second Boards of the ASX and the 

recommendations of the Campbell Committee, ‘there would be no Biota’ – i.e. there 

was no way the company could have ever got off the ground otherwise. 

4.7.2 State of Venture Capital Market

Private equity (PE) investment in biotechnology did not officially start in Australia until 

the mid 1980s, and Biota was one of the first companies to be listed. Between the 

financial years 2002-03 and 2004-05, over A$1 billion was invested in new ventures 

categorised as biotech, pharmaceuticals or health, representing 19% of the total VC 

market (Department of Industry, Tourism and Resources, 2006). Yet, the Australian 

venture capital market for biotechnology is largely depicted as fledgling and 

unsophisticated (interviews with Cook, 2007; Healey, 2007; Molloy, 2005; Smeaton, 

2007; Verma, 2005). Venture capital continues to provide only a small percentage of 

start-up funding for Australian biotechs compared to that of their US contemporaries. 
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Moreover, the ‘Australian venture capital sector currently lacks investors who are 

willing to make multiple investments of a large average size or to invest a large sum in 

a number of companies’ (Vitale, 2004, p.15). 

Various other reasons are put forward as to why Australian investors are reluctant 

to invest in biotech firms: lack of understanding of the science, lack of understanding of 

the new product development/innovation process, their historical predilection for property 

and mining. Whatever the reason, this has created difficulties for Australian biotechs to 

access sufficient funds that will allow them to take their IP and fully commercialise it. 

Indeed, with the exception of the dot.com/biotech bubble of 1999/2000 (see Figure 4.1), 

the Australian market has continued with a sense of pessimism about the long time 

required to capture benefits from biotech investments (Hopper and Thorburn, 2007, p. 

22). The gloom attached to the industry is not altogether unwarranted: investors – both 

public and private alike – have yet to see the promised profits materialise. Research 

Australia (2007) calculated only 10% of Australian biotechs return a profit to their 

shareholders. Nor is this situation unique to the Australian biotechnology industry; Pisano 

(2006) notes that the US biotechnology industry is as a whole yet to return profits. 

However, the general lack of optimism of investing in biotechnology undoubtedly arises 

from the misaligned expectations involved: PE investors are usually looking for a return 

on their investment in approximately three and a half years (Wiltbank and Boeker, 2007), 

however the innovation cycle demands a longer payback term that reflects its protracted 

and uncertain nature. In support of the VC perspective, Vitale (2004) reports:

Typically the venture capitalists agree to fund fewer than 5% of the companies 
… stories abound of poorly conceived business plans, [and] inadequate 
protection of intellectual property … the parlous state of young Australian 
biotechs is not due to a lack of available funding, but rather to a lack of 
investable businesses. (p. 17)
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With an immature PE/VC market, Australian research institutions and their respective 

spinout firms have remained highly dependent on Australian governments for their 

funding. In particular, the Federal Government provides numerous programs aimed at 

supporting these firms (see Table 4.3). Australian biotechs have also been the recipients 

of international grants. For example, a team at the Walter and Eliza Hall Institute of 

Medical Research is part of an international consortium that has won a US$13 million 

grant from the Gates Foundation and almost US$500,000 from the Howard Hughes 

Medical Institute to develop a treatment for malaria (Department of Industry, Tourism 

and Resources, 2006). However, some within the industry are critical of the way in which 

the Government awards funding, alleging the system is somewhat flawed:

We [the industry] tend to have a little bit of a handout mentality here – we need 
the Government to support us. Well, you know, if we started making these 
companies make the harder decisions earlier on … many deserve to succeed but 
I have to say that there’s many that that shouldn’t be there. So there’s a little bit 
about the sector helping itself first …. And then seeking the backing, because 
we turn to the Government and we want their backing and support for 
everything. I’ve looked at a couple of cases that I’ve got in mind – I won’t 
mention the companies – but a lot of Government money’s gone in and there’s 
barely a commercial prospect of something coming out. (interview with 
McDonald, 2007)
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Table 4.3: Summary of Government Funding Schemes

Government programs Years Details
Pre-Seed Fund 2001 Totalled A$104.1 million of support to projects or 

companies created from universities or Australian 
Government research agencies.

Commercial 
Ready/Biotechnology 
Innovation Fund (BIF)

2004-
2011

BIF, absorbed into the Commercial Ready program in 
2005, provided funding to companies to demonstrate 
proof-of-concept

Innovation Investment 
Fund (IIF)

1998 -
ongoing

As of 30 June 2007, had invested A$251 million in 80 
companies

Commercialising 
Emerging Technologies
(COMET)

2000-
2004

Supports activities such as business planning and 
management skills development

Pharmaceuticals 
Partnership Program (P3)

2003-
2009

Pays participants 30 cents for every dollar of additional 
R&D expenditure in Australia

Sources: AusIndustry, 2004; Department of Industry, Tourism & Resources, 2006; 
Department of Innovation, Industry, Research & Science, 2008

Despite the Government’s funding initiatives listed above, the industry is still 

plagued by the ‘funding gap’ that lies between applied research and market 

development (Vitale, 2004, p.6). Hence, many young biotechs are forced to turn to 

public funding via an initial public offering (IPO) very early in their life; with most 

industry informants saying this is out of sheer necessity to keep afloat:

The [Australian Stock Exchange] ASX provides very low barriers to entry ….  
In the US it is a very different proposition – companies can’t just drop onto the 
Exchange and expect to survive, it won’t happen. There is a process they have 
to go through of value accretion that involves stepwise VC investments and then 
larger investment banker and institutional investments, then a mezzanine round 
and then an IPO and US$100 to US$200 million. In Australia, a company can 
fail to raise significant funds and decide as an alternative, with a valuation of 
maybe A$5 million, to become listed on the ASX. That is really the death knell 
for the company because it then has to not only support the costs of being a 
public company but also has to fulfil the impatient expectations of 
predominantly retail shareholders. They tend to have a very short view on this. 
So, we end up with these companies in a cycle of disappointment. We have seen 
so many of them go to relatively great heights over the last four or five years
and then crash. Because the expectations aren’t in line with what companies can 
realistically deliver at such early stages and with such little amounts of R&D 
capital. So that is a fundamental problem in Australia. (interview with Molloy, 
2005)
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4.8 Conclusion

In this chapter I aimed to equip the reader with an understanding of the key industry 

trends that have impacted and/or still are impacting on the four case firms studied in 

this thesis. The firms included in the case analysis are typical of the Australian 

biotechnology industry: small, lacking capital, internationally oriented, with few 

employees and often spun out of universities or Australian government research 

institutions. The innovation pathways of the four case firms studied in the forthcoming 

empirical chapters have all been impacted by the state and stage of the Australian 

biotechnology industry as it has evolved and as it currently stands.  

Over the last two decades, the Australian biotechnology industry has experienced 

significant changes. One is financial: the transformation of the investment environment, 

initiated by the Campbell Committee but also including incentives such as pooled 

development funds and syndicates. As well as these government reforms, biotech 

investment was transformed by the rise of private equity. A second change can be found 

in the nature of the biotech relationship with big pharma, which itself was undergoing 

transformation due to successive waves of M&As. Recently, there has been a shift back 

to earlier stage deals by pharma companies in the attempt to rebuild their product 

pipelines. The third change has been the approach to drug development, i.e. rational drug 

design, allowing specific disease states to be treated as well as the technology available to 

firms (such as high through put screening) enabling exponential numbers of potential 

compounds and targets to be identified. Lastly, the academic research institutions are 

taking a more proactive stance towards commercialisation, including that of managing the 

entrepreneurial academic. Because of these changes, there has been a proliferation of 

biotech start-ups – most which have not gained profitability.  
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Notwithstanding these changes, the industry has continued to be plagued by the 

challenges of uncertainty and risk. And there has been no abatement there: if anything, 

both financial and technical risks have escalated steadily. However, the industry has 

gained commercial skills and acumen as it has matured. The composition of the top 

management teams of these biotechs is now littered with executives and managers who 

have prior experience in negotiating alliances and managing the innovation process. 

This is in contrast with the early biotechs (such as the case firms BresaGen, GroPep and 

Biota), which did not have the option of following existing templates and pathways, as 

none existed. Yet, the legacy of these firms is that they have now established precedents 

and served as training grounds for the management of later-generation start-ups. The 

firm Cytopia was included in the comparative case study precisely to capture the effects 

of industry learning.

Above all, this chapter has highlighted the centrality of the innovation process to 

the biotechnology industry. The quest for innovation in the biotech sphere is impacted 

first by the costs involved and the length of time to realise value in a commercial setting. 

The cost of basic research for human health products and its subsequent development 

routinely total in the hundreds of millions of dollars, and increasingly is topping a billion 

dollars. The need for multiple sources (i.e. governments, public and private investors) to 

fund this work is evident, when coupled with the risk involved. It is this risk that 

contributes to the time-frames that biotechs and their partners face before their IP can be 

monetarised. Risk for biotech firms includes: (1) technical risk (from a clinical 

perspective, i.e. safety and efficacy once proof-of-concept has been established; (2) 

competitive risk (controlling/protecting and/or accessing intellectual property, and (3) 

market risk (ensuring there are customers willing and able to buy the end products and 

governments willing to allow the sales of the goods). All of these elements affect the 
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nature of the agreements that these companies enter into to commercialise their 

innovations and idea. The role of the innovation process will also emerge as a persistent 

theme in the empirical chapters that now follow.
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Chapter 5

THE PROCESS OF INCEPTION

5.1 Introduction

In Chapter 2, the most influential definitions of the INV or born global were discussed. 

It was argued that one aspect of these definitions to have received little attention to date 

is that of firm ‘inception’ or ‘establishment’. Having reviewed the existing treatment of 

inception in the born global literature, I found that inception is largely assumed to be 

the act of legal incorporation, despite recognition of the limitations of this measure. In 

this chapter, I provide an alternative, processual account, based on the findings from my 

comparative case study of the inception of four firms that might be considered to be 

born globals (i.e. internationalising within 2-8 years of legal inception). Following 

insights from the entrepreneurship literature, I characterise inception as a process of 

organisational emergence and use a framework of organisational emergence to analyse 

the cases.

As discussed in Chapter 3, very early in the course of my fieldwork, it became 

clear that the origins of each case firm were highly complex. I began with the treatment 

of inception in the born global literature and noted that firm inception was not only 

typically viewed as a single point in time, but moreover was not perceived to be 

complex or ambiguous. This was in direct contrast to my findings. In an effort to 

explain the observed phenomenon of lengthy, complicated and unclear firm inception, I 
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turned to the field of entrepreneurship (which had also been cited by Oviatt and 

McDougall, 1994 in the elaboration of their definition) and found this stream of 

research offered a more developed understanding of organisational emergence. 

Entrepreneurship research demonstrates a sustained interest in understanding ‘those 

factors that lead to and influence the process of starting a business’ (Carter, Gartner and 

Reynolds, 1996, p. 152). In this stream of literature, ‘organisational emergence’ is 

regarded as a process (Katz and Gartner, 1988) comprised of various ‘gestation events’ 

(Reynolds and Miller, 1992). In this chapter, I use this existing literature to analyse the 

organisational emergence of my four case firms. This is in line with Van de Ven’s 

abductive process (see Chapter 3, Figure 3.2) whereby the analytical process involved a 

re-direction to alternative literature to explain the observed phenomenon.

This chapter is therefore structured as follows. In the next section, the literature 

on organisational emergence is briefly reviewed. Organisational emergence is 

conceived as a process comprising multiple events in which the nascent organisation 

gains resources, exchanges with external parties, boundaries and intentionality. This 

framework for analysing organisational emergence is then applied to the four case 

firms. I conclude by discussing the implications of the case findings for research into 

the born global.

5.2 Understanding Inception: Insights from Entrepreneurship Research

Entrepreneurship researchers have studied in depth the process of organisational 

emergence (which has also been termed organisation creation, firm gestation or venture 

creation; for a discussion see Gartner, 1993). Research into this process has pinpointed 

three dimensions concerning organisational emergence: the length of the process, the 

type of activities involved and their sequencing. Turning first to the length of the 
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process, Reynolds and Miller (1992, p. 411) found that in their sample ‘the average 

gestation period was about 12 months, with a high proportion (20%) completing 

gestation within one month and a substantial majority (90%) completing gestation 

within three years’. In another study on nascent entrepreneurs, ‘the data indicated that 

six months after initiating their first startup activity, 50% of the entrepreneurs who 

reported starting a business had received money from sales’ (Carter, Gartner and 

Reynolds, 1996, p. 159). In Liao, Welsch and Tan (2005, p. 8) the average time to 

complete firm gestation was 32 months, however ‘there is substantial variation in the 

length of the gestation period’. A longer gestation period is reported among the 

education software startups investigated by Van de Ven, Hudson and Schroeder (1984), 

whose average gestation period was found to be 5.4 years. 

Measuring the length of the gestation period raises the question of how its start 

and end-point should be determined. Entrepreneurship research acknowledges that both 

the start and termination of this gestation process are contestable; in other words, the 

point at which the venture is conceived and the point at which the firm can be 

considered to have been ‘born’. The start of the gestation period is commonly seen to be 

the recognition of the business opportunity, although opportunity recognition does not 

necessarily lead to an ‘organizing process’ (Learned, 1992, p. 41). However, as Bhave 

(1994) found, new venture creation need not commence with opportunity; the decision 

to start a venture may precede opportunity recognition. A broad start date is used by 

Van de Ven et al. (1984, p. 92), who include, as gestation, the period in which ‘the 

founders obtained skills and experience that prepared them’ for the new venture. There 

are also alternative ‘birthdates’ of the firm and hence the end to the preorganisation: the 

date of first sales (which is advocated by Reynolds and Miller, 1992, and which has 

been adopted by other authors such as Liao, Welsch and Tan, 2005) and, more broadly, 
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the earliest date that the organisation forms an external relationship (this could be sales 

or could also refer to financial or employment relationships) so could be considered ‘a 

new participant in a system of social and economic relationships’ (Reynolds and Miller, 

1992, p. 412).

Within this gestation period, entrepreneurship researchers have found that a 

wide range of activities occur, only one of which is legal incorporation. Thus, Carter, 

Gartner and Reynolds (1996) surveyed nascent entrepreneurs on 14 activities associated 

with the startup process, only one of which is forming a legal entity (p. 156). Others

include preparing a business plan, renting or buying facilities and equipment, investing 

or saving money, asking or getting funding, hiring employees, devoting oneself to the 

business fulltime and applying for a licence or patent. Similarly, Lichtenstein, Dooley 

and Lumpkin (2006) observed nine categories of behaviour in their qualitative analysis 

of a startup, one of which was forming a legal entity. Newbert (2005, p. 62) also offers 

a list of 17 ‘gestation activities’, all of which are ‘focused on the acquisition of a 

valuable, rare, inimitable, nonsubstitutable physical, human or organizational resource’. 

Liao, Welsch and Tan (2005, p. 13) used a database that asked nascent entrepreneurs 

about 26 start-up activities; they found that ‘entrepreneurs in our sample, on average, 

engaged in 10 activities’. Certainly not all these activities are equal in terms of their 

importance, with some gaining the quality of ‘symbolic marker events’ in the eyes of 

those associated with the preorganisation (Bird, 1992).

Rather than developing ‘laundry lists’ of gestation activities, perhaps a more 

meaningful approach to understanding organisational emergence is to classify activities 

into types. In an influential article, Katz and Gartner (1988) propose that ‘complete’ 

organisations have four properties: intentionality, resources, boundaries and exchanges. 

Thus, an organisation ceases to be a ‘preorganisation’ once it has all these four 
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properties, although the attainment of each property may not occur simultaneously. 

Katz and Gartner argue that incorporation is one measure of setting organisational 

boundaries, so it does not capture the other organisational properties such as intention. 

Thus, they comment that ‘[i]ncorporated organisations may represent old new 

organisations, that is, organisations late in their process of emergence’ (Katz and 

Gartner, 1988, p. 436). One advantage of Katz and Gartner’s taxonomy is its holism; it 

captures not just the internal evolution of the firm but also its external exchanges; 

individual agency as well as environmental conditions; tangible resource commitments 

as well as intangible ones, including what Bhave (1994) has termed the ‘conceptual 

process’ that is involved in venture creation.

The extent to which these gestation events form a linear process with 

predictable, or at least identifiable, stages, is a matter of some debate. Kaulio (2003) 

proposes a ‘tentative model’ of the development process of a new venture, based on an 

analysis of the temporal sequencing of incidents, in which there is a core idea as the 

starting point of the company, around which a core team is created, with the 

reference/first customer and financing representing important first milestones. In 

contrast, Liao, Welsch and Tan (2005, p. 13) find ‘little support for the stage-based 

theory’ in their empirical data. Instead, they find that nascent firms take multiple 

pathways that ‘imply a nonlinear, dynamic and stochastic theory of venture creation 

process’ (p. 15). Overall, there is recognition among entrepreneurship researchers that 

‘there are many different routes to organization formation’ (Learned, 1992, p. 39).

While there is agreement that ‘new venture creation is characterised by multiple 

modes of activity that occur simultaneously and independently’ (Lichtenstein, Dooley 

and Lumpkin, 2006, p. 155), activities associated with internationalisation have not 

been analysed in studies to date. Another issue related to the current study concerns the 
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extent to which high technology firms exhibit distinct gestation processes. The evidence 

within the born global literature is sparse, although there has been some research in the 

innovation and entrepreneurship literature into the emergence of USOs. Vohora et al 

(2004) identify five stages of the USO, three of which occur before formal start-up (cf. 

Ndonzuau, Pirnay and Surlemont, 2002, who propose four stages, two of which occur 

prior to the spinout launch). Shane (2004) identified that at founding USOs tended to 

have extremely early stage technology, which meant that their time to market was very 

protracted. He found this held ‘even if significant development had occurred before the 

spinoff was established’ (2004, p. 187).

5.3 Case Analysis

The entrepreneurship literature into organisational emergence goes some of the way in 

accounting for the patterns in the empirical data. In the following sections, I will first 

discuss the length of the gestation period prior to legal incorporation, and then consider 

how the firms developed their resources and exchanges, and finally boundaries and 

intentionality.

5.3.1 Pre-organisational Gestation Phase

Consistent with the entrepreneurship literature, I found that the ‘gestation’ of the four 

case firms was a process that happened over time (a longer period than generally 

reported in the entrepreneurship literature) and involved a range of activities. In all four 

cases, the gestation process began well before legal incorporation in the form of 

promising scientific research programs, although there was no single point in time when 

the scientific venture became a commercial one. Rather, only gradually was there 

recognition of the commercial potential of the basic research being conducted. The 

average time from gestation to incorporation in the case firms was 11.5 years: 
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BresaGen, 12 years; Biota, 22 years; GroPep, 3 years; and Cytopia, 9 years (see Table 

5.1). 

Table 5.1: Milestone Dates and Timings of Gestation Process

Company Discovery 
date

Legal 
incorporation

First patent 
filing date

First 
international 
collaboration

BresaGen 1970 1982 1984 1985
Biota 19631, 1982 1985 (1983) 19892 1990
GroPep 1985 1988 1986 1988
Cytopia 1989 1998 1991 2002

However, this could be considered a ‘moderate view’ of gestation that does not 

take into account the full scientific heritage of the firms. If an ‘extreme’ view of product 

innovation is included in the gestation phase, that traces back the scientific knowledge 

and experience through the entire chain of discoveries, then the average time would be 

29 years. This point is well illustrated using the case of Biota3: the initial skills and 

experiences gathered and utilised became an integral part of the innovation process that 

was necessary to link each research discovery to the next one. The first steps in the 

ultimate discovery of Biota’s flu drug started in 1941, with key breakthroughs peppered 

through the 1940s to 1970s. The link between these discoveries and Biota was through 

a key scientific founder and his major publications in 1967, 1973 and 1978. Van de Ven 

et al. (1984) state the use of skills and resources are appropriate dimensions in 

determining the point of ‘recognising opportunity’. From this perspective, these earlier 

scientific discoveries would arguably be relevant. Nevertheless, the moderate view 

                                                

1 Original research into neuraminidase and haemagglutinen activity of influenza virus was by George Hirst and 
published in 1941. See Laver, G. (2006) Future Virology, 1(5) pp. 577-586. 
2 First patent relating to the core technology, i.e. Relenza. An earlier patent was filed in 1986 related to a third strand 
of research identified in the Prospectus. This research did not materialise.
3 While Biota is used as the example, the same pattern can be found in the other cases. GroPep’s scientific founders 
were working on science in the mid to late 1970s that served as the foundation for their 1985 discovery. A key 
breakthrough made by Mullis and published in 1985 (for which he was awarded the Nobel prize in 1993) was the 
scientific milestone that enabled Cytopia’s scientific founder to move forward with his research in 1989 and in the 
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alone extends well beyond the scope of the time period generally discussed in the 

entrepreneurship literature and is used in Table 5.1. 

Key resources for all four ventures, in the form of potentially valuable 

intellectual property, were present prior to incorporation. In fact, incorporation can be 

explained by the fact that the research had reached a point where commercialisable 

outputs had either been obtained or were seen as being achievable in the medium term. 

The time between the key discovery and legal incorporation of each company is shown 

in Table 5.1. Moreover, the research teams involved in all companies had built up 

impressive reputations and scientific networks that would form the basis for subsequent 

commercial exchanges – including international ones, as also shown in Table 5.1. The 

reputational resources of the scientists can be judged from the fact that the key 

individuals had numerous prestigious publications in journals such as Nature; and  were 

widely cited and collaborated with world-renowned scientists, including Nobel 

Laureates.

The state of the intellectual property prior to legal incorporation can be judged 

from the fact that two case firms (Cytopia and GroPep) already owned patents prior to 

their incorporation. Although the key scientists involved in BresaGen and Biota 

(Symons and Laver respectively) had not patented their IP, they had made critical 

discoveries decades before: Symons had a seminal paper published in 1972 and Laver 

had numerous publications throughout the late 1960s and all through the 1970s. For 

these two firms, publications might serve as a better measure than patents, given that at 

that time, commercialisation was not seen as a core concern for scientists, for whom 

performance was measured through publications, grants and funding awarded and 

                                                                                                                                              

case of BresaGen, the foundation of their company’s research was the discovery of DNA in 1953 by Watson and 
Crick.
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numbers of PhD students. In this sense, such publications are reasonably assumed to 

represent research that is of significant value or worth as to constitute an opportunity to 

be recognised and captured. Moreover, because the science had already been published, 

it was not possible to patent the intellectual property as by now it was in the public 

domain. GroPep and Cytopia were founded in the latter part of the 1980s and 1990s 

respectively, when a culture of commercialisation had begun to emerge. 

Biota also serves as a good illustration of Bhave’s (1994) observation that 

venture creation may occur prior to an opportunity being identified. Biota was first 

registered as a business in 1983, two years prior to any concrete ‘opportunities’ being 

attached to it. The founder who registered it, Mark Crosling, ‘knew he wanted to do 

something in the biotech area but didn’t know what’ (interview, 2007). The company 

was relaunched in 1985 after he had formed a linkage with the scientific team that had 

developed the potentially commercialisable opportunity.

5.3.1.1 BresaGen

The science underpinning what was to become BresaGen’s first product commenced in 

about 1970 and was published in 1972.4 Professor Robert Symons of the Biochemistry 

Department of the University of Adelaide returned to Adelaide after a research stint at 

Stanford University and continued working in this field. It required the use of 32P-

labelled radionucleotides, and before long, Symons had developed a technique for the 

efficient production of the nucleotides, which he subsequently published in a leading 

scientific journal in 1977. These were radioactive compounds used to label DNA and 

RNA, and were widely used at the time in gene technology research. Production of 

                                                

4 A Biochemical Method for Inserting New Genetic Information into SV40 DNA: Circular SV40 DNA 
Molecules Containing Lambda Phage Genes and the Galactose Operon of E. coli. David A. Jackson, 
Robert H. Symons, and Paul Berg. Proc. Nat. Sci. USA, 69, 2904 (1972).
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these radionucleotides was influenced by two factors: first, being radioactive and with a 

short half-life of 14 days, international shipping was difficult and costly. Second, 

manufacture was dominated by Amersham, a UK-based company, using inefficient 

technology, which kept prices high. This meant that when Professor Symons had 

radionucleotides that were surplus to the needs of his own Department and its Centre 

for Gene Technology, he increasingly began providing them free of charge to other 

laboratories in Australia. By the 1980s, Bob Symons’s head of department, Professor 

Bill Elliott, suggested that rather than giving the radionucleotides away, he should set 

up a business (interview, 2007). Accordingly, Bresa5 was set up as a wholly owned 

company of the University of Adelaide in May 1982. However, Bob Symons had not 

patented the technique; as an interviewee who was a postdoctoral researcher at the time 

commented, ‘this is back in the days when we were naïve academics. Nobody patented 

ideas, or we didn’t anyway, Bob didn’t’ (interview with Robins, 2007).

5.3.1.2 Biota

The scientific venture that eventually produced Relenza, Biota’s first and to date its 

only drug product, could be traced to a series of scientific discoveries dating back to the 

1940s. Following on from a key discovery in 1978, a scientific team was established 

whose work culminated in two publications in Nature in 1983. Legal incorporation and 

public listing occurred in 1985, the result of a serendipitous convergence of three 

different ambitions. The first lay in the efforts of a scientific team, led by Peter Colman 

at the Victorian College of Pharmacy, to fund the next stage of their research program. 

In 1982 Colman had elucidated the molecular structure of a site on the neuraminidase 

enzyme found on the influenza virus which he believed was a potential drug target; now 

                                                

5 Bresa was the original name of the firm. It then became known as Bresatec, and finally changed its 
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he was seeking to fund a team of chemists to develop a vaccine. The second ambition 

was held by a young entrepreneur, Mark Crosling, who had founded Biota Pty Ltd, in 

1983. The company remained little more than a shell, but his aim was to develop 

commercial opportunities in the biotechnology sector. The third ambition was that of 

Alan Woods, who had recently sold a family company, David Bull Laboratories, so he 

was seeking new investment opportunities that would also provide him with intellectual 

stimulation. The three parties came into contact through mutual acquaintances. 

All three parties had to be involved for the company to reach the stage of a 

public listing and the transformation of Biota Pty Ltd into Biota Holdings Ltd. Peter 

Colman brought the intellectual property and a formidable scientific reputation; Mark 

Crosling the energy; while Alan Woods covered the expenses of the IPO, provided 

business advice and leant a well-known and respected name to the venture. For Colman, 

this had not been the first attempt to obtain the research funding he needed. In 1983, he 

had presented his work on the neuraminidase structure that appeared in Nature that 

same year, telling a symposium in London that his team’s discovery of the 

neuraminidase structure would, in his belief, lead to the development of an inhibitor. 

This remark caught the attention of Glaxo’s research director, and negotiations between 

the two parties ensued but were not successful (see Chapter 8 for further details). The 

failure of the negotiations provided Crosling with his opportunity, since Biota, even 

though it was ‘more a gleam in his [Crosling’s] eye than anything substantial’, was now 

the only suitor: ‘It wasn’t that easy to find people who were interested in long shot ideas 

… There was no bidding war going on. It was a selling war’ (interview with Colman, 

2007). 

                                                                                                                                              

name to BresaGen. See Volume 2, Appendix I for an extended discussion. 
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5.3.1.3 GroPep

The scientific venture that was to become GroPep can be traced back to a scientific 

collaboration that led to two key patents being filed in the second half of the 1980s. The 

cross-institutional collaboration was established in the late 1970s between a team led by 

Dr John Ballard at the Division of Human Nutrition of CSIRO, the Australian 

Government’s scientific and research organisation, and a group in the Department of 

Biochemistry at the University of Adelaide whose leading scientist was Associate 

Professor John Wallace. In those early days, the researchers’ objectives were to obtain 

sufficient amounts of growth factor preparation that could be used as a treatment for 

muscle-wasting diseases. As the research proceeded, the key strategy was to use muscle 

cells in culture to screen for growth promoting activities in fractions obtained during the 

purification of the most abundant growth factors in milk. 

Although the purification and characterisation work took more than 3 years, it 

led to the discovery in 1985 of a previously unknown insulin-like growth factor, des(1-

3)IGF-I. The filing of a patent on this factor in 1986 helped attract substantial grant 

funding. A surprising finding related to this first discovery was the realisation that 

des(1-3)IGF-I was not only a new protein, but was more potent than the existing IGF-I. 

Additional research by the collaborators explained the mechanism of the increased 

potency as the loss of just once amino acid, glutamate at position 3. A second patent 

filing in 1988 protected this outcome. 

In 1988, the research group signed a licensing agreement with the major US 

biotechnology company, Genentech, for pharmaceutical applications of des(1-3)IGF-I. 

Genentech wanted a single entity as a contractual party, instead of multiple institutions 

relating to the respective inventors and patent holders, so the collaborators decided to 

set up the company GroPep. The timing of the company’s establishment was therefore 
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triggered by its first commercial agreement, and was linked to the fact that the research 

team had progressed to the point where they had commercialisable intellectual property. 

However, GroPep was nothing more than a shell company at that time – merely existing 

on paper so as Genentech could trade or exchange with a single entity rather than two 

government institutions. This also suited the institutions, which were still novices at 

commercialisation activities and felt more secure with an arms-length arrangement to 

help mitigate potential risks. 

5.3.1.4 Cytopia

In 1989, Andrew Wilks, a molecular biologist at the Ludwig Institute for Cancer 

Research at the Royal Melbourne Hospital, found two members of a new class of 

enzymes that his colleagues jokingly christened Just Another Kinase 1 (JAK1) and Just 

Another Kinase 2 (JAK 2). For Wilks, who had been working for many years without a 

breakthrough, when the discovery came, it was a bit of a whirlwind, ‘ … the journal 

arrived on the Wednesday. On the Friday I was doing the experiment, on the Saturday –

[I was] working the weekends in those days – I realised that the rest of my life was 

about to change because the experiment had worked and I got this big band of DNA 

that had been amplified’ (interview, 2007).

In 1991, the Ludwig Institute lodged a patent covering the technology Wilks had 

discovered. Simultaneously, Wilks found himself with increased resources, ‘What 

happened was in that band of DNA there were so many sequences, my lab went from 

about four people to about 30 people. Not quite overnight, but in a year to 18 months’ 

(interview, 2007). His paper reporting the discovery has been heavily cited and a 

newspaper article reported that multinational companies were ‘lining up’ to negotiate IP 

rights with the Ludwig Institute (Sweet, 1995).
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Shortly after the patent had been granted, Wilks, who was inspired by the 

example of friends in the US who were involved in launching what became the 

successful biotech company Sugen, started considering the process of setting up his

own company. Wilks, though, readily confesses to his naiveté in terms of the degree of 

difficulty in starting a company in the Australian biotechnology context, ‘I hadn’t 

realised how incredibly hard it was in Australia. I fell in with a rather bad crowd’

(interview, 2007). Together with these partners, he tried to set up a syndicate. By 1996, 

all the elements were ready and they were on the verge of sending in the necessary 

paperwork when the government changed and the syndication scheme was dropped. ‘So 

we were kind of at square one’ (interview, 2007).

At around the same time, Wilks was introduced by a mutual friend to two men, 

Kevin Healey and Nicholas Mathiou, who had worked together on technology 

commercialisation in the business strategy group of a high tech company called Vision 

Systems and then gone on to set up their own consulting company. This introduction 

was fortuitous in numerous respects: (1) Healey had a good understanding of the 

science and could make an informed assessment about the potential of Wilks’s work, 

(2) Mathiou and Healey helped Wilks to produce a proper business plan and (3) Healey 

connected Wilks with an investment bank. Together with this new financial partner, 

Wilks set off on a ‘world tour’ to raise funds, but at the end of a year’s effort the 

initiative fell apart. In the meantime, Wilks had left the Ludwig Institute, which had 

become increasingly concerned at the amount of time he was devoting to commercial 

activities and had forced him to choose which path he would take in order to avoid a 

perceived conflict of interest. This meant that in August 1997, Wilks was unemployed 

and still without funding for his venture. Feeling that his options were quickly running 

out, Wilks contacted Healey and Mathiou again: ‘I called them up and literally said, ‘so, 
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you got any money?’. Wilks was lucky because the two of them had. In August 1997, 

the two men had launched a Pooled Development Fund through which they had already 

funded two other companies, Alchemia and Xenome. Their timing was not fortuitous, 

given this was the year of the Asian economic crisis, but they were able to raise A$0.5 

million, which they felt would be enough to see them through to a public float. The 

investment proposition behind the fund, which they called Medica, was as follows: ‘you 

[i.e. the investor] can spread your risk by investing into a manager, if you like, that 

knows the area and then we’ll spread it out amongst a number of companies’ (interview 

with Healey, 2007). 

So, when Wilks contacted Healey and Mathiou, they were actively looking for 

investment opportunities in the biotech industry. The two were very discerning: they 

were looking for companies with platform technologies, not a single product; scientific 

credibility, since ‘you back the people to a certain extent’; and scientific inventors who 

were also prepared to be product champions. They felt that Wilks and his would-be 

company, which he had christened Cytopia, fitted the bill; Healey conceded that in fact, 

he did not conduct extensive due diligence because he was able to use his extensive 

industry knowledge to judge that Cytopia ‘pass[ed] the smell test’. They therefore 

decided to invest in Cytopia, allowing the company to be launched in 1998, and 

included the company in its prospectus when Medica was floated in March 1999. Thus, 

Cytopia came into existence as a subsidiary of Medica, which controlled 89% of the 

shares (and Wilks holding the remainder).

5.3.2 Resources and Exchange

The previous section traced how all four companies had a long history of scientific 

innovation prior to incorporation, including a key discovery or discoveries that held 

commercial promise. However, upon legal incorporation, many of the resources and 
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exchanges required for a globally oriented company were still absent (for a summary, 

see Table 5.2). BresaGen’s key innovation was not patented, it remained dependent on 

the university for lab space and upon founding, it did not have any global ambitions. 

Biota, too, was described as a ‘virtual’ company as until 1992 it had no more than one 

employee, contracting out its research to scientific teams in public research institutions. 

Until 1991, GroPep was no more than a licensing vehicle and had no full-time 

employees. Cytopia took a different approach, in that it built up in-house research 

capabilities, but, like Biota, it lacked a revenue stream, only receiving income through 

royalties in its fourth financial year, and continuing to make a loss. 

Table 5.2: Resources and Exchanges of Case Firms

Firm Key Resources and Exchanges

BresaGen  Considerable support from Adelaide University, including an initial 
interest-free loan, R&D, lab space and staff

 No patent protection for key innovation upon incorporation, although first 
patent filing in 1984 (2 years following incorporation) for the second 
product, Photobiotin

 Initially, no ambitions to sell internationally, although this changed in 1985 
(3 years following incorporation)

Biota  ‘Virtual’ company which employed a second employee only in 1992 (7 
years after incorporation); contracted out research

 No patents upon incorporation and first patentable compound only 
produced in 1989 (4 years after incorporation); first patent filed in 1989

 Raised A$3m in public float, but no ongoing revenue stream
 First ‘outward’ commercial exchange an agreement with Glaxo in 1990; 

first profit achieved in 2007
 For many years, had only a single research program

GroPep  From incorporation (1988) until 1991, remained a licensing vehicle
 In this period, had no full-time staff
 Research continued, but within the founding institutions

Cytopia  Owned key patents but research still at very early stage
 First revenue achieved first in 2001 (3 years following incorporation)
 Has always made a loss but has been successful in raising capital, 

allowing it to keep research in house
 Parent company, Medica, provided business skills and experience

5.3.2.1 BresaGen

When BresaGen was established, the University of Adelaide bestowed on it an interest-

free loan of A$35,000, to be repaid as a first call against profits, and the Government of 
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South Australia also put up a 99-year interest-free loan of A$95,700. The original 

intention was that, as Professor Elliott (interview, 2007) recalled, ‘the money would go 

to the Department for the welfare of the Department’. Eventually, a formula was settled 

on whereby 90% of Bresa’s profits would be reinvested for research within the 

Biochemistry Department and the University would keep 10% to spend on other 

projects. 

Initially, given the difficulties associated with transportation of the radioactive 

product, research institutions within Australian and New Zealand became the primary 

target market. Geographical closeness, responsiveness to the needs of the Australian 

research community, a technique that was more efficient than its competitors, quality 

control and even an element of ‘buy Australian’ were some of Bresa’s competitive 

advantages. Bresa used its ‘close association’ with the Department of Biochemistry as 

an explicit advantage in its marketing materials at the time. In 1984, the first year for 

which financial data has survived, Bresa reported product sales amounting to 

A$156,983 and a net profit after tax of A$11,731 (Karunaratna, 1987).

When production started there was only one full-time staff member dedicated to 

production, and a second member jointed shortly after orders increased. Production of 

the radionucleotides required special skills and training in the technique as well as 

special facilities and production techniques. Bresa was able to undercut its biggest 

competitor, Amersham, and its products were popular within the Australian and New 

Zealand scientific communities (some of whom Symons had previously been supplying 

for free). Over time improvements were made to the product and its packaging. The 

product line was expanded to include enzymes, bacteriophage vectors, DNA primers 

reagent kits and two customer services, custom synthesis of oligodeoxynucliotides of 

defined sequence and amino acid sequencing of proteins – all of which offered higher 
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profit margins.

A principal scientific manager was appointed in 1984 and Bresa decided it 

needed to increase its manufacturing capability. Peter Guilhaus, who joined as a 

scientist in 1985, characterised the company as follows: ‘at that stage, Bresa was 

primarily and solely an import replacement company’ without international ambitions. 

The staff members, who numbered about half a dozen at this stage, were responsible for 

‘customer service through to making the product and selling and shipping the product’ 

(interview with Guilhaus, 2007). A product catalogue was developed and marketed at 

conferences, with Professor Symons remaining an enthusiastic product champion. 

Guilhaus (interview, 2007) recalled their marketing efforts as being ‘very basic’: ‘It was 

all just sheets of paper typed up with product information and we would go to the major 

scientific conferences and put up a little trade booth, a stand on a trestle table’. 

Increasingly, the company was being asked to stand on its on feet: in 1985, it paid 

occupancy costs and in 1986 R&D costs, both of which had previously come from the 

Department’s budget. Clearly, these administrative burdens impacted the bottom line, 

with the young company experiencing a sharp decline in net profit in 1985 (to A$3075) 

and a substantial loss in 1986 of A$49,245 (Karunaratna, 1987).

Despite the importance of radioactive labelling of gene probes, scientists much 

preferred to work with non-radioactive reagents. Consequently, Bob Symons had been 

working on such a product, called Photobiotin™, for which a patent (the company’s 

first) was filed in 1984. It had advantages that included a long shelf-life, no need for 

special protective clothing or apparatus, easy transportation and the ability to be 

detected by non-radioactive colour development, also making it ideal to teach biology 

students. Photobiotin™ was sold in kits to detect pathogenic bacteria and plant viruses. 

Patents for Photobiotin™ were applied for in seven countries and the product was 
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launched into international markets from 1985 onwards via licensing agreements that 

Bob Symons negotiated.

5.3.2.2 Biota

When Biota Holdings Ltd was floated in 1985, A$3 million was raised. The company 

did not, however, have any products – not even any patents – and did not have any 

prospects for earning a steady cashflow. Woods (interview, 2007) recalled that in the 

lead-up to the float, various ideas were brainstormed about how to provide one, 

including establishing a rose farm, but nothing eventuated. It would be the year 2000 

before the company made any revenue from sales of its key product, Relenza. Biota’s 

main asset consisted of a series of research contracts providing them with any know-

how and patent rights that would eventuate from three projects situated in different 

public research institutions, including Colman’s flu project. The other two projects, a 

synthetic influenza vaccine and an angiogenesis project, had been added to Biota’s 

prospectus in order to attract investors but their science proved less robust so were 

halted before the end of the 1980s. 

Colman’s flu project, however, faced considerable hurdles ahead before Biota 

could reach a patentable discovery. The first was that there was a long road from the 

discovery of a drug target to the discovery of a drug. The team of chemists at the 

Victorian College of Pharmacy (VCP) that Biota funded with the capital raised from its 

sharemarket listing were attempting the rational design of a drug, now an established 

practice but at the time was pioneering. The search for an effective compound 

proceeded slowly. When in 1988 a brilliant chemist, Wen-Yang Wu, joined the VCP 

team, he recalled that Biota had just one million dollars left, and the team could still not 

provide an answer as to how much longer the search would take. As it was, von Itzstein, 

the leader of the research team, and Wu produced a first key compound in 1989, in year 
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4 of the project. Licensing negotiations with Glaxo were concluded in 1990 but it was 

not until 1992 that a lead compound was settled on, patented and taken into Glaxo’s 

development program. The Australian team continued their research, looking for any 

better compounds they could find, but the program was wound down in 1995 since 

development was now fully under the control of Glaxo in the UK (see Chapter 8).

The second obstacle for Biota took place many years before its ramifications 

would be felt. Although Biota began the process of patenting its discoveries from 1990 

onwards, it would later transpire that their intellectual property was not as secure as 

they had assumed. Laver was accused of putting his right to disseminate knowledge 

ahead of Biota’s commercial interests (see Chapter 6 for more details).

For many years, Biota’s lack of revenue and the slow progress of its R&D 

program meant that it was described as a ‘virtual’ company by most of those involved. 

Initially the company had a single employee – Crosling, the managing director – who 

operated out of a modest office. In 1987, Crosling lost a takeover battle for the 

company and resigned. A successor, Peter Simpson, took over, but only in a part-time 

capacity, and he operated from home, literally transporting the company records in the 

boot of his car. A second employee, Richard Wadley, was appointed company secretary 

in 1992. The chemistry for Relenza was, from the start, contracted out to the VCP and 

when Glaxo took over the funding of the program, it paid the VCP directly and 

bypassed Biota. Mark von Itzstein, who headed up the VCP carbohydrate chemistry 

team, stressed that he was never a Biota employee and that the compound offered to 

Glaxo was ‘not a Biota created molecule ... [It was a] Biota funded created molecule’ 

(interview, 2007). Von Itzstein felt that Biota took an unjustifiably heavy-handed 

approach, culminating in placing an injunction to prevent him from working on a para-

influenza project that he maintained had nothing to do with Biota. The fact that Biota 
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never employed the scientists who worked on the zanamivir project was regarded as a 

necessary step at the time, but in the eyes of Richard Wadley, was ultimately a 

regrettable one: 

You know, we saw a virtue in virtual. But there was nothing virtuous about 
that. I mean you had to be a proper company, you had to have people. You had 
to develop your own expertise. You had to guard your own intellectual 
property. You just couldn’t … outsource it all the time. (interview, 2007).

5.3.2.3 GroPep

When GroPep was incorporated, the CSIRO/University of Adelaide scientific team had 

already applied for two patents and had negotiated its first licensing agreement: thus, 

this first commercial exchange in fact prompted the founding of the company. But at 

this stage, GroPep was simply a licensing vehicle and had no employees. Over the next 

few years, the cross-institutional research group continued their work, branching out 

into three main research streams. The first related to the research funding from 

Genentech which, combined with Australian sources, enabled the Adelaide 

collaborators to undertake a number of animal studies designed to explore the potential 

clinical applications of the new growth factors. The studies led to the possibility of 

IGFs being used as a therapy for gut diseases and a further patent being filed in 1991. 

The second research stream involved the development of a new technique for 

manufacturing IGF proteins that retained extra potency. This new molecule, called 

LR3IGF-I and patented in 1990, proved extremely useful in mammalian cell culture and 

became the backbone of GroPep’s commercial success. Meanwhile, a third research 

stream, with funding from Australia’s dairy industry, pioneered a simple and 

commercially applicable process for isolating a mixture of essentially all the growth 

factors from whey. The group’s patent filed in 1991 on this invention covered isolation 

of the material as well as its uses for the treatment of gut diseases, to facilitate wound 
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repair and to support the growth of cells in culture. Thus, the group continued to add to 

its patent portfolio, but the researchers were not employed by GroPep, which remained 

a commercial shell without a revenue stream. 

5.3.2.4 Cytopia

When Cytopia was established, its technology was at a very early stage and there were 

no products to sell; apart from the money it sourced from government research grants, 

interest and investments, the company did not earn any revenue until the 2001/2002 

financial year, when licensing revenues began to kick in. Looking back, Healey 

expressed amazement that the company was able to get off the ground:

When I look back I just think, how did anyone put money into this? I mean, 
Cytopia, for example, was just an idea. There was nothing – no products. 
Andrew [Wilks] had discovered the JAK kinase, or JAK2, and it was a target 
that we liked from the Ludwig Institute. Yet as a start-up, I mean, there was no 
staff, there was no equipment and there was no product. It was just a thought 
that kinases were going to be up-and-coming new targets and we believed in 
Andrew’s ability as a scientist to get the whole show rolling, which he did 
quite well. (interview, 2007)

However, it was precisely this ability to excite investors about Cytopia’s 

prospects that proved to be crucial. While A$8 million was raised at the IPO of Medica, 

the company kept returning to the stockmarket to raise further funds: one commentator 

estimated that Medica had raised over A$24 million by 2002 (Young, 2002). 

As well as a funding stream, the new company was able to acquire ownership of 

key intellectual property. Whilst Wilks was the named inventor on the patent, it was his 

employer at the time, the Ludwig Institute, that legally owned the intellectual property, 

as is customary in these kinds of organisational arrangements. Fortunately the Ludwig 

Institute was prepared to license the technology to Cytopia: 

The Ludwig held the licences for the technology for me and fought off a 
couple of ... big pharma suitors to take these patents. So they were good 
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enough not to do that and screw me over with cutting the IP from under me. 
[T]hey could have done that though if they wanted. It was their IP. (interview 
with Wilks, 2007)

While IP ownership therefore seemed to be straightforward at the time, a later 

US Supreme Court decision undermined the integrity of the JAK2 patent (interview 

with Healey, 2007).

Initially, the company started with a small team working in laboratories rented 

from St Vincent’s Hospital. But even in the early days, there were some unusual 

features of this company. First, since it was the subsidiary of an investment company 

that took an active interest in its shareholdings, Cytopia was able to draw on the 

business experience of Healey and Mathiou as well as Wilks’s scientific leadership. In 

this early period, Wilks described himself as sharing the CEO role with Healey, who 

was also responsible for business development, while Mathiou took care of the 

financials. Second, given Medica’s capital raising abilities, Cytopia was able to keep its 

research in-house. This meant that the number of staff grew rapidly – facilitated by the 

fact that Wilks was able to poach former colleagues from the Ludwig Institute. From an 

initial team of 6-7 people, the company grew to over 23 staff by 2002, necessitating a 

move to a new laboratory that reportedly cost A$5.5 million. Wilks (interview, 2007) 

explained that this ownership rather than a contracting approach was a deliberate move: 

‘I wanted to control all the parts of the process of discovery … That way, I figured, you 

could quality control every step, and, indeed, that’s correct’.

5.3.3 Boundary Definition and Intentionality

Of the four companies, only Cytopia could be regarded as clear-cut in terms of its 

boundaries and intentions. Biota, while it obtained an independent identity upon its 

stockmarket listing, suffered turmoil due to the conflicting intentions of its founders and 
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it was only 10 years following its founding that it took concrete steps towards being 

more than an IP holding company. As university ‘spinouts’, BresaGen and GroPep were 

formed around pre-existing scientific ventures that had emerged within established 

organisations. The transformation from an academic research program to an 

independent commercial entity occurred over a period of years, not at a single point in 

time. In both case firms, dependence on the original organisations remained long after 

formal incorporation. It could be argued that only when the firms went to IPO did full 

‘boundary definition’ of the venture occur and the original institutional ties were wound 

up – certainly, this seemed to be the most significant symbolic marker event in the eyes 

of interviewees. However, boundary definition proved more successful in the case of 

GroPep than BresaGen, which suffered from a lack of focus and frequent changes in 

direction.

Intentionality in the BresaGen and GroPep cases was also not clear-cut, with the 

motivation for founding lying primarily in the scientists’ desire to fund their research 

rather than as the result of commercial ambitions. In this sense, emotionally and 

conceptually, the commercial entities that were established were seen as integral parts 

of the research programs from which they emerged. A strategic vision for a separate 

commercial venture – whether global or not – was simply not envisaged at the time of 

incorporation. Only gradually was an independent destiny for the companies imagined 

and enacted by the scientists involved, and a shift from research to commercial 

orientation made.

Table 5.3: Boundary definition of case firms

Firm Key Steps in Boundary Definition
BresaGen  Appointment of professional CEO in 1987

 IPO in 1999
 Voluntary administration in 2004, forcing BresaGen to focus on core

value-adding activities
 Acquired in 2006



143

Biota  Conflict among original founders
 Establishment of own research labs in 1994, and expansion of its 

research program
GroPep  In 1991, made transition from IP holding company to commercial 

arm of a publicly funded research centre, i.e. obliged to 
commercialise the centre’s IP

 Managing director only became full time in 1999 
 Only gained commercial independence following IPO in 2000 and 

winding up of CRC in 2002
 Acquired in 2006

Cytopia  Key scientific founder resigned from his research position before 
company established

 Close involvement of parent company, without boundary conflict 
 While Cytopia initially a subsidiary company, its eventually absorbed 

its parent 

5.3.3.1 BresaGen

In Bresa’s early years, Bill Elliott described it as still ‘very much part of the Department 

[of Biochemistry]’ (interview, 2007). This began to change in 1987. In that year, Bresa 

was folded into a new company, Bresatec, which combined the reagents business with 

other parcels of technology emerging from the university at the time. A CEO with 

business management experience and a global vision for the company, Dr John 

Smeaton, was appointed. The organisation he joined had 12 staff, all of whom worked 

in production, and 8 different product lines. A business plan written in the same year 

contained the assessment that ‘The company is weak in marketing ... Management is 

firmly convinced that they are fully capable of coping with all the marketing functions 

themselves’ (Karunaratna, 1987, p. 66).

Smeaton (interview, 2007) commented that Bresatec ‘really wasn’t standing on 

its own two feet when I got there … There were lots of costs that were being incurred 

that weren’t being counted’. In the quest for financing, one of his first acts was to 

attempt to publicly float the company, although this plan was scuttled by the 

stockmarket crash of 1987. The next few years saw the company seeking to exploit the 

commercial opportunities from its three parcels of technology: reagents, transgenic 
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technology, and growth factors and hormones for human health and productivity in 

animal production. In 1995, the company sold its reagents business and renamed itself 

to BresaGen, and at this time the company also put on hold its transgenic program in 

view of the failure to receive regulatory approval for the sale of pigs produced from this 

technology. BresaGen had an early global success with its drug development program 

in the form of an equine growth hormone, EquiGen, but other programs for drug 

development did not have the same success. The company listed on the stock exchange 

in 1999 but by 2004, it went into voluntary administration, although it was able to re-

list in the following year. BresaGen’s CEO following its re-listing, Dr Meera Verma, 

commented on BresaGen’s development that ‘really when we went to IPO in ’99 is 

when you can talk about the founding of the company’ and that only in the period 

following its re-listing had they ‘decided what we want to be when we grow up, finally’ 

(interview, 2007).

5.3.3.2 Biota

It was perhaps not surprising that, as the conjunction of different agendas and 

ambitions, Biota was soon to experience conflict among the different parties involved in 

the float. Early on, differences emerged between Mark Crosling and others on the 

board. Crosling had plans for expansion which were not supported by the rest of the 

board, who suspected that he was seeking to use the company as a ‘cash box’ (interview 

with Simpson, 2007). Crosling set up another company, Rancoo, a move that triggered 

his ousting as managing director. He then used Rancoo to launch a hostile takeover bid 

for Biota in 1987. The Biota board managed to fend off this bid, only to face another 

takeover bid from a different company in the following year. As well as facing 

ownership struggles, Biota had to contend with disagreements on the scientific front 

when Colman and Laver fell out over what the former felt was the latter’s inappropriate 
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disclosure of proprietary data.  

Biota’s more fundamental identity crisis lay in the fact that it remained a 

company with a single research program that was controlled by Glaxo (see Chapter 8). 

In the 1990s, the company began a series of moves to add to its product portfolio, 

although early attempts, such as talks with the Oklahoma company Symex to develop a 

diagnostic kit for influenza, did not proceed far. In 1993, the company employed a 

research director, Dr Phil Reece, as the first step towards developing its own research 

function. Richard Wadley regarded this move as the outcome of an internal debate 

between Woods, who felt that Biota should remain as it was, as essentially a ‘royalty 

trust’, and others on the board who were pushing ‘for building a proper company 

(interview, 2007). The vision for a ‘proper’ company won out so Reece was employed, 

Biota established its own labs in 1994, and in 1995 the board chose a new CEO, Dr 

Hugh Niall, who had built a successful career in the US and who had well-developed 

scientific networks he could use to generate a product portfolio. Recalling the company 

he joined, now 10 years after its founding, Niall wrote, ‘It was a very small company 

operating mostly in virtual mode – outsourcing its activities and with really only one 

potential product’ (2007). Reece and Niall moved quickly to diversify the company’s 

activities and to transform Biota into ‘more of a real operating biotech company as 

opposed to a virtual IP holding company’ (Niall, 2007). Woods remained a cautionary 

voice on the board until his retirement in 1997: ‘I think it’s hard enough to get one 

project up, let alone half a dozen, and you’re going to need lots of money to live with 

the failures that inevitably occur’ (interview, 2007).

5.3.3.3 GroPep

GroPep’s metamorphosis from being an administrative convenience for two public 

research institutions into an independent company took place in stages. The first step 
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came in 1991, when GroPep left behind its days as a shell company. In that year, the 

Cooperative Research Centre for Tissue Growth and Repair (the CRC) was established, 

with funding from the Australian Government and GroPep as its commercial arm. The 

CSIRO and the University of Adelaide, as well as two other institutions, held equity in 

both the CRC and GroPep. The research streams that had underpinned GroPep’s 

formation continued within the institutional framework of the CRC and drew on the 

resources of the CRC as a whole, with for example up to 100 scientists on average 

available for research at any one time. For GroPep, the establishment of the CRC meant 

a role change: until this point GroPep had been little more than a trading name, but now 

its brief was to maximise commercial opportunities and realise the aim of the Centre to 

become financially self-sufficient by 1998. However, the company continued to grow at 

a very slow rate. When the CRC was founded, GroPep still only had one part-time 

employee, John Ballard, who oversaw commercialisation efforts. In the first year of the 

CRC’s operation, only 0.3 of his position was formally devoted to his role as CEO of 

GroPep and he was only to become managing director on a full-time basis in 1999. 

GroPep began its new role by stepping up its marketing efforts. Initially these 

consisted of marketing reagents to other research institutions worldwide for use in 

education and basic research. At first, one of the scientists in the CRC was employed to 

be the marketing manager in a 0.25 position. When the first person with a marketing 

background joined the company in 1995, she recalled ‘being horrified to find that 

customer details and orders for the reagents were kept in a filing cabinet, sorted by 

numerical order not client name (interview with Uzubalis, 2006). And just as marketing 

efforts at that time were rudimentary, so too was its manufacturing infrastructure. The 

reagents were manufactured through the use of the facilities of the CRC member 

institutions. In 1992, GroPep took over responsibility for manufacturing of reagents 
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from the individual institutions within the CRC, employing two full-time production 

scientists (CRC Annual Report 1992/93) and expanding its production capacity by 

opening a Good Manufacturing Process (GMP) compliant facility in 1995 (CRC 

Annual Report 1994/95). In 1993, GroPep added a new product line for cell culture –

the manufacture of its patented discovery LR3IGF-I – that came to represent its primary 

revenue stream.

At this time, GroPep was also active in exploring commercial applications for 

the intellectual property being generated by the scientists in the CRC, leading to a string 

of R&D and licensing agreements with international partners. Greg Moss-Smith, the 

business development manager who was hired in 1997, explained the advantages of 

GroPep’s role as commercial arm of the publicly funded CRC: ‘this little shell 

company, [by being connected to] this battery of scientists through the CRC, it gave 

them a kind of international prestige or presence through which they were able to 

leverage off and they’ve gone out and built relationships with other companies’ 

(interview, 2006). In the 1997/1998 financial year, product sales reached A$2.1 million, 

and as well the company was earning revenue from royalties and contract research. 

While the company was spending more money on in-house R&D projects, its 

attachment to the CRC meant that it was not bearing the full cost of its intellectual 

property.

Yet, the downside of this arrangement, as Geoff Francis (interview, 2006) 

pointed out, was that GroPep remained the ‘servant’ of the CRC and was obliged to 

commercialise its intellectual property. This meant, in the assessment of Chris Goddard, 

‘There was far too much going on ... far too many projects ... ’ (interview with 

Goddard, 2006). As a result, GroPep was described as becoming ‘a very confused 

organisation’ (interview with Greg Moss-Smith, 2006). This could also be seen in terms
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of GroPep’s staffing arrangements: annual reports show that throughout the 1990s, 

fractional staff outnumbered permanent employees, staff numbers were fluid as people 

moved between the company and the CRC’s member institutions, and key figures in the 

company were still employed by their original institutions, whom GroPep then 

reimbursed for a portion of their salaries. As one of these employees juggling split roles 

at this time, Goddard felt that the arrangement was sub-optimal: ‘you had a 

responsibility in the CRC and you had a responsibility in GroPep, there were blurred 

edges and conflicting things all the time’.

It was only subsequent to the company’s IPO in 2000, and the winding up of the 

CRC in 2002, when GroPep began to restructure and wind up the R&D projects without 

identifiable commercial potential. This required a mental shift from a research-based to 

a commercial orientation, as the business development manager commented: ‘we had 

learnt a lot in terms of … what could be turned into a product, and the fact we’re 

actually only going to be interested in products was part of that breakthrough’ 

(interview with Moss-Smith, 2006). The severing of ties with the CRC, and the 

accompanying shift in attitudes, could be seen as the next stage in the company’s

development.

5.3.3.4 Cytopia

Of the four case companies, Cytopia was the one most clear-cut in terms of boundary 

definition and intentions. Wilks made a decision early on that he wanted to set up a 

company, rather than taking a passive role that would leave the licensing to the Ludwig 

Institute. By the early 1990s, Wilks could draw on existing examples of other scientists 

who had taken this path, encouraging him to conceive of a future beyond his research 

institute. Realising this ambition proved to be more difficult than he had imagined and 

when his second attempt at launching a company failed in 1997, he had to seriously 



149

consider the option of returning to a research position.

Wilks was saved by the fact that the Medica duo’s plans for their investment 

company coincided with his ambitions for his own would-be company. He was also 

fortunate that once the ownership arrangements were put into place and Cytopia became 

a subsidiary of Medica, the three men were able to work together successfully and 

avoid boundary conflict between the two entities, despite the fact that, as Healey and 

Wilks stressed, the two companies were ‘separate entities and indeed the business plan 

of each company was different’ (interview with Wilks, 2007). This required a 

cooperative attitude on both sides, with Medica acting as a patient investor and allowing 

Wilks to build what he has termed ‘the best drug discovery engine in Australia’ 

(interview, 2007).

It gradually became clear that of the two companies, Cytopia had the most 

potential. Healey (interview, 2007) explained why they eventually came to a decision 

that the pooled development fund was a ‘flawed’ model: ‘you can’t control the market 

situation that you have to raise cash in ... So when the market’s determining the price of 

the cost of capital it’s very difficult to run a listed investment company. If we had been 

private it wouldn’t have been an issue’. Eventually, Medica was effectively rolled into 

Cytopia. 

5.4 Conclusion

Many of the ‘observable resource commitments that signify inception’ (Oviatt and 

McDougall, 1997), notably the resources commonly used to delimit firm boundaries 

and establish the independence of a new commercial entity, were absent in the four 

cases. Not only did the inception process – including the first steps towards 

internationalisation – commence before legal incorporation, it continued well beyond it. 
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In this regard, it may be useful to consider firm inception as comprising two phases: 

gestation, which occurs prior to registration or incorporation; and infancy, the period 

following legal formalisation of the firm, but in which the entity is still not sufficiently 

endowed with resources to be able to support itself independently. In the four cases, 

legal inception did, though, represent a useful marker that the earlier, speculative phases 

of product innovation had been completed and the commercial potential of the research 

had been recognised or even demonstrated.

The concept of firm ‘inception’ is embedded in the definition of the born global, 

yet the evidence from my comparative case study suggests that inception needs to be 

treated as a process of organisational emergence occurring over time (potentially years), 

rather than a single act of incorporation. This means that the case firms were not ‘new’ 

ventures upon founding, and during their inception period they had developed resources 

and exchanges that were essential to their evolution as commercial entities. 

Furthermore, whilst the entrepreneurship literature goes a long way in explaining the 

prolonged gestation for these firms, the length of the pre-organisational phase of each 

case firm goes beyond that identified in existing literature. Hence, firm gestation is 

potentially much more complex than has been conceptualised.

Three of the case firms did indeed succeed in internationalising within a short 

period of legal incorporation (Biota took longer, chiefly because it had nothing of value 

to exchange with international partners). Yet, this rapid internationalisation process 

cannot be explained without reference to the gestation period that preceded legal 

incorporation, which in all four cases occurred when the R&D ventures started to yield 

results with commercial potential. Therefore, organisational emergence needs to be 

included in any discussion of international new ventures, and entrepreneurship research 

provides an existing framework with which to analyse this gestation period 
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systematically. I would argue that the analysis of the cases provide strong support for 

the argument that ‘born globals’ can be analysed from an ‘evolutionary’, incremental 

perspective (e.g. Madsen and Servais, 1997).

Legal incorporation in and of itself may not provide an adequate reflection of a 

company’s state of development. To take GroPep as an example: upon incorporation it 

had no full-time employees, no office or physical resources, no business plan, a single 

patent and an international R&D contract that was issued within weeks of legal 

incorporation. I suggest that calling GroPep a company exaggerates its development as 

a firm – conceivably a better way to view GroPep is as an IP holding company – but 

nonetheless, it was party to an international agreement. I would therefore argue that it is 

not necessary to be a company in order to be an ‘international new venture’: rather, 

these four innovation ventures developed their potential and their international linkages 

outside of a company structure. 

In summary, using the entrepreneurship literature to conceptualise the nature of 

firm inception leads to a rethinking of the nature of the born global itself. Subsequent 

chapters will explore in greater depth other issues related to the evolution of the case 

firms. The next chapter will go beyond the analysis in the current chapter by reflecting 

on the role of the entrepreneur. The entrepreneur’s role is positioned within a broader 

context that includes scientific teams, scientific and personal networks, and founding 

organisations. The importance of the innovation process, identified in the current 

chapter, is returned to in Chapter 7, which traces how the innovation process influenced 

the internationalisation process of these firms.
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Chapter 6

TYPES OF FOUNDERS AND THEIR ENTREPRENEURIAL ORIENTATION

6.1 Introduction

This chapter is twinned with the previous one, in which the process of the firm’s 

gestation and evolution was examined. The current chapter covers the same events, but 

at a different level of analysis; rather than the firms themselves, the perspective shifts 

initially to the individuals within them. The chapter examines a key construct in the 

international entrepreneurship literature that was discussed in Chapter 2, namely the 

entrepreneurial orientation of the founder and firm. The findings of this comparative 

study reveal a more complex picture than is generally depicted in the born global 

literature. In this chapter, the notion of ‘entrepreneurial orientation’ is problematised

and the argument is made that in the cases of the high tech firms under study, the 

entrepreneurial vision of the founder is insufficient to explain their founding and 

growth. As with Chapter 5, following an abductive research strategy (see Chapter 3, 

Figure 3.2) my analysis involved a ‘redirection’ phase in which I used insights from 

existing literature to develop my critique. In the case of this chapter, I contrasted the 

international entrepreneurial orientation construct discussed in Chapter 2 with insights 

from the university spin-out literature introduced in Chapter 4. The literature on 

spinouts was important in developing my understanding of the role of scientific 

founders and the importance of teams in high tech ventures. To enable the reader to 

follow the analysis in this chapter, a dramatis personae of the key individuals is 
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provided in Table 6.1.

Table 6.1: Key Founders of the Case Firms

Commercial
manager/founder

Scientific founder Organisational
founder/sponsor

BresaGen John Smeaton Bob Symons University of Adelaide
Biota Alan Woods

Mark Crosling
Peter Andrews
Peter Colman 
Graeme Laver

VCP, CSIRO and ANU

GroPep John Ballard John Ballard 
John Wallace

University of Adelaide

Cytopia Kevin Healey
Nicholas Mathiou

Andrew Wilks Medica, Ludwig Institute 

This chapter is therefore structured so that the starting point is identical to that 

of existing literature; the role of single individuals, their characteristics, traits, 

personality, as well as the importance of their propensity for risk taking. Many of the 

individuals involved in the founding of the case firms were scientists, whose 

psychology and behaviour were regarded as somewhat alien by their commercially 

trained counterparts, but whose reputation and scientific assets were important 

resources. The analysis then goes beyond the single individual to consider the top 

management team and how it functions as a unit. In particular, the various roles that 

individuals must play for the team to create commercial output are reviewed across the 

case firms. The third section of the chapter examines the importance of the 

organisational founder or sponsor and how these relationships influence the apparently 

‘entrepreneurial’ decisions being made. In conclusion, it is suggested that a focus on the 

individual characteristics of the founder(s) or managers is an incomplete explanation, 

and that future research should also consider the mix of talent and the role of founding 

organisations. In developing this argument, I draw on recent research in the innovation 

and entrepreneurship fields on university spinouts.
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6.2 Understanding the Individual

As discussed in Chapter 2, the born global literature regards the attitudes of the 

founders as key to the launch and eventual success of their firms. McDougall et al. 

(1994) evoked the importance of entrepreneurs’ vision for the initiation of 

internationalisation, calling for a closer examination of entrepreneurs’ cognition in 

shaping early internationalisation processes. In this section, the attitudes and traits of 

the individual founders are accordingly examined. As many of the individuals involved 

in the case firms had scientific backgrounds, literature on high tech start-ups and 

university spinouts is used when analysing the differences that emerged between the 

professional business managers and their scientific colleagues.

6.2.1 Characteristics and Personal Traits: The ‘Professional’ Entrepreneurs 

The case data identified numerous individuals who could be considered professional 

entrepreneurs: Mark Crosling, the commercial founder of Biota; Alan Woods, who was 

instrumental in financially supporting Biota before the company was listed and who 

invested in the float; and Kevin Healey and Nicholas Mathiou, the financial and 

managerial founders of Medica Holdings and Cytopia. Interestingly, all four men held 

qualifications in science: Crosling and Mathiou obtained Bachelor of Science degrees, 

Woods was a qualified chemical engineer and Healey held a PhD in science. BresaGen 

and GroPep, in contrast, did not have any professional entrepreneurs involved in their 

founding – a consequence of their emergence within a university setting.

Mark Crosling was a young man in his early 20s with an impressive educational 

background. In additional to his scientific qualifications, he had completed an MBA 

from the leading business school in Australia at the time. Crosling explained he had 

sensed the timing was right to marry up his scientific background with that of his 
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business knowledge, due to changes in the financial and investment environments 

operating within the Australian economy in the early 1980s. In an interview, he recalled 

his motivation for setting up the shell company Biota in 1983 was to try to get a 

database management company off the ground to sweep and groom the biotech market 

for potential ideas for commercialisation (interview with Crosling, 2007). Colman 

(interview, 2007) described Crosling as an ‘entrepreneur’ and ‘a smart young guy 

wondering about marrying up biotechnology with business money’.

Alan Woods had been a long established and successful entrepreneur – together 

with family members, he had built up a pharmaceutical company, David Bull 

Laboratories. Woods and his brothers agreed to fund Crosling’s first year, which 

included setting up a prospectus in readiness for listing on the stock exchange. Woods 

described his contribution as one of bringing a unique set of skills and experiences to 

the venture, ‘I think the history of the company and family has been technical 

competence allied to entrepreneurial flair, and I think financial savvy’ (interview with 

Woods, 2007). Woods was very unusual in that not only did he combine a technical 

understanding of the pharmaceutical industry with management experience, he also had 

an abiding interest in the quest for a cure for influenza; his grandfather had founded 

what became a flourishing family business based on a patented cough and flu medicine. 

This passion to continue the legacy of his grandfather’s work, along with fortuitous 

timing in that he had recently sold his successful business, led him to agree to invest 

both a managerial and financial stake in the fledgling company, Biota. Woods was also 

aware that Crosling, although bright and ambitious, did not have years of business 

experience upon which to call. Moreover, the team that was being assembled by 

Crosling was also lacking pharmaceutical experience, although the scientists were 

impeccable in their technical ability and flawless with regards to their scientific 
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reputations and networks. Hence, Woods commented:

It was a little alarming perhaps that we had set out on a fairly ambitious 
programme, without too many people who really knew what they were doing, 
including me. But I knew a bit. I’d been around in that area for 20 years. 
(interview, 2007)

Cytopia, like Biota, was supported by professional entrepreneurs, namely Kevin 

Healey and Nicholas Mathiou. Healey and Mathiou had a history of working together 

before setting up Medica Holdings – Cytopia’s parent company. Of their combined 

skills, Mathiou said: ‘[With] Kevin’s scientific commercialisation bent and my financial 

commercialisation bent I guess we cross over at the commercialisation, you know, 

marketing, after-market aspects of the whole gambit that you require’ (interview, 2007). 

Mathiou, whilst he acknowledged the importance of science, advocated the need for 

business experience within the new entity:

One of the major mistakes, in my opinion, that universities and transfer offices 
throughout Australia make is that you think you need science. One of the 
major things, in my experience, that you actually need is finance and business 
acumen. Science is just one part of the equation. (interview, 2007)

The importance of having a person(s) of entrepreneurial skill involved in the 

commercialisation process of R&D is obvious and covered in the existing literature on 

university spinouts (USOs) (see Ndonzuau et al., 2002; Vohora et al., 2004). What 

motivates someone to undertake this type of role and responsibility varies, as was 

evident in the case firms: for Crosling it was about personal and professional 

development, specifically to prove that he could successfully take a company to IPO; 

for Woods it was more about mental stimulation and a genuine desire to continue the 

work of his grandfather in the area of influenza. Healey and Mathiou approached their 

roles from a strategic point of view; Cytopia was a sound business investment for their 

company Medica Holdings and the skills they had already acquired allowed them to 
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identify this opportunity. Healey and Wilks had the added benefit of a more mature 

industry and could assess Cytopia’s potential based on established business measures.

6.2.2 Characteristics and Personal Traits: The Scientists

The high tech nature of the four case firms means that scientific inventors were also 

involved as founders, and remained part of the senior management as the firm grew. 

The potential clash between scientist and entrepreneur is well known to 

innovation/university spin-out and entrepreneurship research (see Druilhe and Garnsey, 

2004; Ndonzuau et al., 2002; Nicolaou and Birley, 2003; Vohora et al., 2004; see also

Chapter 4 for a discussion on university spinouts) and was played out in all the case

firms. For most of the scientists involved, their goal was initially to fund a research 

program, not build a company (international or otherwise). Of the scientific founders, 

Bob Symons perhaps typified the reluctant entrepreneur who was merely undertaking 

the business role out of necessity: ‘Bob just saw an opportunity to make their own 

[radionucleotides]. He had surplus and gave it to other labs’ (interview with Rogers, 

2007). In the early years when Symons managed the firm, operations remained very 

simple, and the appointment of John Smeaton as managing director was part of a plan to 

make the company more professional with a future not tied to the Department of 

Biochemistry.

The different training, motivations and behaviour of the scientists, along with 

their lack of familiarity with the business world, are mentioned by those interviewees 

who came from business backgrounds. Even leadership, which is as important to the 

laboratory as to the firm, was seen as being practised very differently by the scientists:

There’s a very different approach within science, as you’ve probably seen. 
Where there’s science leading, everything gets led from the top, and that’s 
okay but you’ve also got to start empowering people and making people 
accountable down the track …. [I]t takes time to develop a culture where 
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you’re willing to trust people down the tree to make key scientific decisions, 
and yet that has to be a hallmark of a company. If you’re growing a 
commercial entity then you do need to have people accountable and able to 
deliver at a range of levels. You need to motivate, you can’t have it all from 
the top. Again, why? Manage your risk. (interview with McDonald, 2007)

The scientists were viewed as often oblivious or even resistant to commercial 

imperatives (a finding that is not confined to the current study; see Ndonzuau et al, 

2002). Simpson, a former CEO of Biota, described the consternation he experienced 

when trying to get the contract scientists to deliver: 

I was always putting pressure on the guys at the VCP [Victorian College of 
Pharmacy] in particular to basically shit or get off the pot. Give me a 
compound. You know, I need a compound that works. Well, you’ve got to sort 
of [push them] – like, if you leave scientists to their own devices, they’ll 
wander along. (interview, 2007)

Healey also confirmed this ‘fundamental trait’ of a research scientist: 

It’s basically the tug of war between what a scientist thinks is a good idea 
versus how much cash there is in the bank. When is a lead [compound] good 
enough to become a candidate? A scientist will always want to make one 
better. (interview, 2007)

Healey described how the interests of business and scientific founder could 

diverge:

[I]f you talk about the relationship between Andrew [Wilks] and I, I was in 
control of the money and he was in control of the science. He was like a kid in 
a candy shop and it’s like any parent telling their kid you can’t have those 
lollies and so there’s tension all the time. (interview, 2007)

The divergence of goals could also be found among the scientists themselves. 

Biota offers perhaps the most spectacular example of this. Colman and Laver, along 

with the two other founding scientists, were given an initial parcel of shares in Biota at 
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its IPO by way of shareholding in the aptly named CLAM1 trust. Peter Colman built on 

the work of Graeme Laver, who was the first to crystallise neuraminidase in 1978, and 

who had persuaded Colman to take on the X-ray crystallography of the neuraminidase. 

The only patent, though, that covered Biota’s technology was that of von Itzstein’s 

eventual compound – Laver’s and Colman’s discoveries were not patented. Yet while 

Laver stood to benefit from the commercial success of Biota by way of his 

shareholding, he did not believe that commercial considerations should dictate his own 

actions as a scientist. Nor did he believe Biota should have any rights to his know-how 

in producing the neuraminidase crystals. Laver, who maintained that public 

dissemination of knowledge was more important than private profit, distributed crystals 

to 11 pharmaceutical companies. He took the position that his discovery was the result 

of the information that had been available to him and accordingly he should allow his 

discovery to be available in the public domain: 

For four or five years we got along very well, and then this split occurred 
when Peter liked to keep things secret and I liked to talk about them. They 
[other scientists] hadn’t kept them secret, Colman was using information 
which other people had got and deposited on data banks for him to get on and 
solve the structure. (Laver quoted in Whittaker, 2005, p. 23)

Laver later said, ‘My attitude is that these firms were working for me, I wasn’t 

working for them. And I wanted to get someone to come up with something, which 

could be used by the community, so I didn’t care who did it’ (interview, 2007). In 

retrospect, Laver was aware that he should perhaps have been more commercially 

oriented in his thinking:

I mean … what I should have done, of course, I realise now, is when I gave 
the crystals to Gilead, which they paid me a very small amount, I should have 

                                                

1 CLAM stood for Colman, Laver, Andrews and MacAuslan
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said then please can I have 1 per cent of gross sales. They would have agreed 
perfectly, but I just didn’t think of it. (interview, 2007)

He put this down to the fact that he really saw himself as a scientist and said, ‘If I was 

an entrepreneur, I would have made sure I got some of the billion dollars that Roche 

had made out of Tamiflu, [but] I didn’t get a penny. But that’s because I just couldn’t 

be bothered’ (interview with Laver, 2007).

Laver remained a knowledgeable observer of Biota’s development and, when he 

became aware that one of the molecules in the same class as Zanamivir was not 

patentable, allegedly provided input into the development of a rival compound. Colman, 

on the other hand, took an entrepreneurial-academic approach and felt that it was 

necessary to withhold the details of his discovery in order to allow the 

commercialisation of it to proceed. He pointed out that, nonetheless, ‘[e]verything has 

been published in the fullness of time, in a timely way’ (Colman quoted in Whittaker, 

2005, p. 23).

As to the divergence between Laver and Biota, his colleagues said of him:

Laver is phenomenal. I like him a lot, but he’s an absolute tragic when it 
comes to running a biotech company – he shouldn’t be allowed near one. I 
mean he’s just dead dangerous. It [the situation] was completely nonsensical, 
because Graeme would do things. I mean it was just a simple premise, in the 
pharmaceutical industry or the biotech industry, unless you can own the 
intellectual property and patent it; it will never be developed because who’s 
going to put a billion bucks into developing a product if there’s no protection. 
So Laver hops onto his high horse and I said, I love him, but he hops onto his 
high horse and goes on about how this is the right of all mankind to know all 
about it … with the blind assumption this is actually going to lead to some 
outcome, when in fact all he is doing is preventing the outcome. But you 
know, I would have explained that to Graeme, 100 times would be an 
exaggeration, but 10 wouldn’t and it just goes straight through the keeper. I’m 
sure Peter Colman – it just used to drive him nuts. (interview with Andrews, 
2007)

Simpson agreed, and recalled telling Laver, ‘“We can’t have a situation where you 
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[Laver] can just race off and publish without any sort of recourse to us. Because we 

can’t share data with you”. He couldn’t understand it’ (interview, 2007). 

However, beyond this fundamental but seemingly necessary tension, the 

commercial founders of the case firms clearly found their relationships with the 

scientists to be a difficult one at times, with two interviewees spontaneously using the 

same term to describe the behaviour of the scientists: 

[Are the] scientists [difficult to manage?] They’re appalling. They’re prima 
donnas … But in the end … I was the guy that just sort of – I was like the 
point man. I just kept the pressure on. (interview with Simpson, 2007)

I think entrepreneurs are less egotistic than scientists, who can be prima 
donnas sometimes …. (interview with Healey, 2007)

The same term, and the frustration behind it, can also be found in another study on the 

commercialisation of academic inventions (Vohora et al., 2004, p. 163). 

At the same time, there were also suggestions from interviewees that this 

dichotomy between ‘scientist’ and ‘entrepreneur’ was oversimplified, for a number of 

reasons. First, as Dr Andrew Wilks, the scientific founder of Cytopia said of himself 

and his scientific colleagues, ‘Well, scientists are entrepreneurial. It’s measured risk 

taking, I think’ (interview, 2007). Others have agreed with this statement (interviews 

with Andrews, 2007; Ballard, 2007; Francis 2007; Seamark 2007). Basic research 

involves innovativeness, vision and daring to an extent that, Wilks explained, was not 

possible in a firm setting where shareholder value and return on equity were paramount 

considerations. Von Itzstein’s (interview, 2007) views on the importance of the 

scientist’s role in innovation were even more emphatic –‘Not many bright ideas come 

out of companies actually’ – and he was adamant in his sentiment that research 

institutes and the scientists who work in them should be given credit for their part in 

this risk taking.
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Second, there were clearly scientists who relished the entrepreneurial and 

managerial roles they were thrust into. John Ballard of GroPep was described by his 

scientific colleague, John Wallace (interview, 2006), as an entrepreneur from 

childhood, ‘John, he’s been a closet businessman since he was at high school. He used 

to play at the stockmarket even then.’ Similarly, Peter Andrews, one of the scientific 

founders of Biota, saw himself as an entrepreneur, although this was a role he grew 

into:

I’m much more on the entrepreneur side of the fence. I think I’m up to about 
10 companies that I’ve been involved in starting now. I don’t intend to stop. I 
[have] always put my own cash into those sorts of things … [I am] more than 
a scientist – these days anyway. (interview, 2007)

Andrews’ colleague, Professor Wu agreed with him; and he too had gradually adopted 

Andrews’s approach, ‘I am a scientist, maybe plus a little bit of business minded ... 

Australia needs 10 more successful biotech companies. I think it’s the same opinion that 

Peter Andrews holds. He tried many other initiatives; he tried to establish companies to 

do things’ (interview, 2007).

Common across all case firms – and in keeping with other studies on university 

spinouts (e.g. Clarysse and Moray, 2004) – was an individual scientist who took on the 

role of ‘product champion’ (interview with Healey, 2007) and who had the vision of a 

commercialisable product: Wilks of Cytopia, Colman of Biota, Ballard of GroPep and 

Symons of BresaGen. However, of the four, only Wilks took the step of resigning from 

his tenured, salaried position in order to found the company. For the others, the risks lay 

rather in the form of time invested in efforts with uncertain outcomes, rather than the 

safer route of publication. While all four recognised the possible commercial value of 

their discoveries, perhaps only Wilks was motivated by the possible returns. For the 

others, founding a company was the means to a more immediate end, namely to secure 
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continuing funding for their research. Just as Wilks was the only one to relinquish life 

as a research scientist, he was also the only scientific founder who stood to benefit 

personally from the commercial success of the new ventures being founded. 

Healey and Mathiou stated that the scientists’ willingness to risk their 

livelihoods was for them an important test. It demonstrated commitment on behalf of 

the scientists and, as investors, they viewed this as providing a measure of the 

authenticity of the research: 

We just felt that if the researchers and the principal of it aren’t committed 
enough to jump out and take a risk then that’s not the sort of investment we 
want to make. [It was appealing that Andrew Wilks] was willing to leave the 
Ludwig [Institute], take the risk – and it was a reasonable risk for him because 
he had a good career and a good group. That was worth backing. (interview 
with Healey, 2007)

The case histories suggest that the personalities and attitudes of the scientists 

need to be understood and appreciated by the entrepreneurs. That entails realising the 

significance of their professional backgrounds and roles they have played within their 

organisations before embarking on development and commercialisation. There needs to 

be an appreciation of the value they bring to the enterprise – for in the end, a successful 

commercial deal can never be based on flawed science.

6.3 The Importance of the Team

In all the case companies studied, no single person − scientific or commercial founder −

was responsible for the success or failure of the company or a particular product. That 

these firms and their products come into being and survived was unquestionably a team 

effort. This finding accords with other research that has been done on high tech 

ventures and academic spinouts, which has come to ‘a general consensus that high-tech 

start-ups are more often created by a team than by one lone entrepreneur’ (Clarysse and 
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Moray, 2004, p. 60). In this section, the focus accordingly shifts from individual 

characteristics to team dynamics.

Once the team becomes the centre of analysis, a more complex picture can be 

painted of the founding scientists. Rather than the scientists simply being perceived as 

lacking entrepreneurial orientation, they can be acknowledged as integral to the firms’ 

success. Business and science were brought together in the top management team, and 

the nature of the cooperation that developed among members of this team was critical to 

the firm’s evolution. Table 6.2 below, whilst not comprehensive, illustrates this pairing 

found in each case firm. It depicts the ‘stage show’ that companies must put on in order 

to facilitate the deal process and establish their firms. Hence, the founders, both 

scientific and commercial, understood the importance of playing various roles. The 

metaphor of a ‘Punch and Judy’ show is borrowed from the memoirs of Graeme Clark 

(2000), the research scientist responsible for an innovation regarded as one of 

Australia’s greatest high tech successes, the bionic ear.

Table 6.2: Scientific and Commercial Roles

Company Punch Judy
GroPep John Ballard Geoff Francis
BresaGen John Smeaton Bob Symons

Biota Peter Simpson Peter Colman
Cytopia Kevin Healey Andrew Wilks

The ability to combine the strengths of Punch and Judy was incredibly 

important, and is in line with other studies that have concluded ‘inventor involvement’ 

leads to higher performance among university spinouts (Shane, 2004). As the table 

shows, the pairings allowed the firm to attain both scientific and commercial credibility. 

Healey said of Wilks, ‘I mean, if you put Andrew [Wilks] in front of an investor they 

would turn off’, however his role in establishing scientific credibility during 

commercial negotiations was absolutely vital. Colman too explained that he was pivotal 
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in establishing scientific credibility with Glaxo, ‘Heavens, yes [I was involved in the 

deal with Glaxo]. I mean all the board members, all the directors of Biota, I would say 

every one of them was heavily involved, but I was the only scientifically cogent one …’ 

(interview, 2007).

However, for GroPep in particular, in the absence of sizeable managerial 

budgets, much of the initial commercial work was undertaken by the scientists who 

were forced to play many roles simultaneously, such as business development manager, 

marketing manager, IP law and regulatory expert, HR manager, financial consultant and 

often scientific consultant. Thus GroPep’s ‘Punch’, John Ballard, was a scientist who 

remained the company’s CEO until 2002. The scientists involved with the early days of 

GroPep recalled their marketing efforts:

Francis: I spent a, you know, quite a bit of time, you know, marketing those 
products … 
Hewerdine: You were the marketing manager as well?
Francis: Well by default, yes, I think we all were, well, John [Ballard] and all 
the principals were involved in it, but I certainly travelled overseas to … sell 
growth factors, you know, so it was knocking door to door so to speak …. 
(interview with Francis, 2006) 

In the cases of BresaGen and GroPep, there was more of an ‘organic’ transition 

from the scientific to commercial ventures: the same identities and institutions were 

involved in both the early scientific and commercial activities. This was not the case 

with Biota, where as has been discussed a tension emerged between the scientific team 

(who were not directly employed by Biota and not fully controlled by them) and the 

commercial team – the former wanted to get it right whereas the latter just wanted to get 

it done. Thus, the commercial and scientific ventures were ‘married’ together in very 

different ways in Biota’s case as compared to the others. Of the four companies studied, 

Cytopia demonstrated the most ‘balanced’ approach in blending science and business. 
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The roles were more clearly understood: Wilks and Healey had developed an 

impressive rapport and their seemed to be a genuine trust and mutual respect for the 

role that each other played. Healey stated:

[Wilks] was an essential component and in most of the early meetings [with 
prospective licensees] it’s all about the science. Once you get past the 
credibility of the science and then you start to talk about structure of the deal, 
then that’s when I would really play a bigger part. But most of the early 
meetings I’d sit back and let Andrew talk his head off, basically – well, [let the 
scientists] talk their heads off, which he is quite capable of doing. (interview, 
2007)

What is evident is the importance of the mix or blending of talents within the 

team, along with the quality of cooperation that evolves as a result. This is brought 

about through mutual respect and understanding. When the professional entrepreneurs 

recognise that for the scientists, their primary asset is their reputation, and equally, 

when the scientists can trust the entrepreneurs to handle their science for them, a 

genuine culture of innovation is the net result.

6.3.1 Scientific Reputation and Networks

As well as their technical expertise in the lab, the scientists were important due to their 

connections and status in the scientific community. Scientific reputation played an 

extremely important role for the case firms, unsurprisingly given the early stage of the 

research. And, at various pivotal points in their gestation, scientific reputation and 

credibility were called into play. For Simpson, Peter Colman was the factor which 

convinced him to join the struggling Biota:

Alan [Woods] gave me some papers to read and all that sort of stuff. He said, 
‘There’s a lot of things going on here that I can’t tell you about. But can you 
just have a look at it and see what you think?’ So Alan gave me permission to 
go and see Peter Colman and I suppose I spoke to Peter for 20 minutes. One of 
the most impressive people I’d ever met. I just walked out and rang Alan and 
said, ‘flu’s got it for me’. He said, ‘why?’ I said, ‘because I like the guy’. 
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(interview with Simpson, 2007)

Wilks’s scientific reputation as a world leader in the field of kinases was 

extremely important in Cytopia’s ability to secure its deal with Novartis, according to 

Healey:

But on the partnering with pharma companies there’s credibility because he 
[Wilks] discovered the JAK kinases, and all the big pharmas who are 
interested in JAKs as a target recognise that he was number one in the field, 
and I think they’ve been impressed with the platform that Cytopia’s built up in 
being able to screen the drugs against kinase targets. (interview, 2007)  

Scientific reputation was accompanied by well-developed linkages to the 

international scientific community. The key scientific founders of the case firms were 

all members of an elite scientific community based largely in the US and Europe. There 

was evidence that these scientific relationships, which extended across national borders, 

were then used by the nascent firms for commercial purposes. For example, the impetus 

for Biota’s Prospectus and subsequent floating on the ASX was a failed negotiation that 

had been started two years earlier (1983) between Glaxo and Peter Colman. A second 

case firm, GroPep, can also claim its first international agreement was the result of the 

connections of members within its network. Dr Hugh Niall was a PhD student at the 

University of Adelaide and a world leader in growth hormone research who then took 

up the position of vice president for Genentech, USA. A fellow student and 

contemporary, Dr John Smeaton, was travelling in the US and was invited to attend an 

international conference that was also attended by a leading researcher that had been 

working with Genentech, Val Blanchett. With the connection between Smeaton and 

Blanchett solidified through a sequence of meetings and dialogues, the link back to 

Niall was quick to follow, as Blanchett was very well connected to Genentech, where 

Niall was the Vice President of Business Development. The link to GroPep transpired 
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shortly after, with the offer by Genentech to sponsor GroPep’s research serving as the

impetus for GroPep’s legal incorporation in 1988. Nicolau and Birley (2003, p. 1702) 

sum up the importance of social networks (including those involved in the 

entrepreneurial environment) stating ‘the network underpinnings of the spinout 

phenomenon are of prime importance in elucidating the various outcomes that result’.

6.3.2 Friendship and Trust

With the strong ties between science and business underpinning many decisions, trust 

was an imperative: if people were known to each other, this served to some degree as a 

proxy for scientific quality as well as facilitating the due diligence process. 

Notwithstanding their importance, the question though arose, particularly in BresaGen’s 

case: can networks be too close? Regrettably, BresaGen was the victim of three 

episodes of scientific deception, so what role, if any, did the strong ties between the 

scientists play in the data fraud incidents? Individuals associated with the company, for 

example postdoctoral students who worked on research projects that BresaGen would 

later acquire or try to license out, had failed to adhere to the strict codes of Good 

Laboratory Practice, either accidentally or otherwise, and their experiments could not 

be validated at later stages of the research. Dr Chris Juttner, who was asked to join the 

BresaGen board several years after he had been the deputy head of the department from 

which BresaGen had in-licensed the E21R IP, shared his thought process as he began to 

unravel the problems with the E21R data:

And as I got to know more about it, I started asking questions about this.  So 
these miraculous things were talked about, but how do they actually happen? 
And I think more of those sorts of questions should have been asked, because 
this is where the sort of trust and relationship issue is tricky ... So there was a 
sort of network of trust. (interview with Juttner, 2007)

As to whether there was too much trust involved in BresaGen’s case is hard to 
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say. But in general terms, Juttner commented on having ‘too much trust’:

I think you can. Yes, absolutely, and I think anyone who is going to 
commercialise any sciences is absolutely honour bound to go right back to the 
basic data. They need to see the workbooks, they need to see the workbooks, 
the lab books. When I worked in the US, I used to go to lab meetings and see 
the scientists work, because it was relevant to what I was trying to develop as 
clinical products. [T]he board … and the company needs to have enough 
people with that level of scientific balance. (interview, 2007)

Dr Stan Bastiras, who was BresaGen’s Head of Research for many years, also 

shared his view on networks and linkages being too close:

I think some of the personal linkages were a bit too personal. It always came 
back to personal linkages. For example, the E21R link was a personal link. I 
think some of the connections weren’t necessarily good connections for the 
company, and they steered the company in the wrong direction. (interview, 
2007)

This is in contrast to Cytopia, which whilst making use of its networks, assessed 

them in very measured ways. Healey stated that the networks, and his own scientific 

knowledge, merely helped short cut some of the time required in the due diligence 

phase:

Hewerdine: With Alchemia you knew Peter Andrews and I guess you knew of 
his science, and that would have been important as well? That would have 
been part of the gut feel for you?
Healey: Well, I think, yeah. I mean, you back the people to a certain extent. 
(interview, 2007)

6.4 The Organisational Founder/Sponsor

In all four cases, the companies were supported by existing organisations, although the 

extent varied across the cases. As well as acknowledging the multidisciplinary team, it 

is essential to consider the role of these organisational founders − whether they be the 

university or research institution which the firm was spun out of, or investment 
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companies. The research-intensive and resource-hungry nature of the industry (see 

Chapter 4) means that single individuals or even PE companies are not able to fund and 

develop human health therapeutics; thus, the involvement of organisational founders 

does not come as a surprise. Other organisations are also required to provide what 

Roberts (1991) has termed the ‘technology base’ of the new firm.

Two of the four case companies were spinouts from the same university. The 

University of Adelaide housed and supported GroPep by way of capital and in-kind 

support, as did the Australian Government through funding the related CRC for which 

GroPep was the commercialisation arm – an arrangement that continued until 2003, 15 

years following the company’s founding. BresaGen had a very protracted period of 

support (see Volume II, Appendix I), being set up within the Darling Building, which 

housed the Department of Biochemistry, for seven years. Additionally, the nascent firm 

was able to use office space owned by the University of Adelaide, dedicated to 

Luminis, the commercial arm of the university, to help present a ‘shop front’ image for 

potential customers and investors. Part of BresaGen’s IP had also come from the 

Department of Obstetrics and Gynaecology and at various times its key scientific 

personnel used the resources of affiliated institutions such as the Queen Elizabeth 

Hospital and the Royal Adelaide Hospital. Moreover, BresaGen was able to draw on the 

resources of countless PhD and honours students. The Government, in addition to the 

University of Adelaide, was a major financial contributor to BresaGen’s establishment 

via grant monies.

Cytopia’s beginnings were associated with the Ludwig Institute and Medica. 

The Institute, while it never held equity in Cytopia, was pivotal in its establishment due 

to its decision to acknowledge Wilks’s claim over the patents to his discovery, even 

though the Institute itself was the patent holder and had the right to license them out to 
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the highest bidder. Even when Wilks left the Institute, he was able to set up his research 

team by poaching the computational chemistry team from his old institution. Thus, 

while the Ludwig Institute was not a direct founder of the company, it could be 

designated an organisational sponsor. Medica though, were Cytopia’s commercial 

founder, housing the company initially under the banner of their holding firm, Medica 

Holdings. 

Of the four companies, Biota’s ties to other organisations were the most distant. 

Nevertheless, organisational sponsors were also critical in this case. The science 

underpinning its IPO was housed in and supported by two research organisations, 

namely CSIRO and the Australian National University (ANU) in Canberra. Upon 

establishment of the listed company, Biota was able to draw on additional support from 

the Victorian College of Pharmacy through a contractual arrangement. Beyond these 

contractual ties with research institutions, the benefits that Biota derived from this set-

up are almost impossible to calculate: for example, the cost of overheads, laboratory 

equipment, administrative equipment, insurances and basic amenities, not to mention 

the intangible but invaluable support of their lead scientists. 

Hence, whilst these firms may be viewed as having an ‘entrepreneurial 

orientation’, all four were remained indebted to their founding and sponsoring 

organisations for the support they received in their early years – for BresaGen and 

GroPep, over a decade. Therefore the decisions GroPep and BresaGen in particular 

made whilst bound or linked to the university were not necessarily entrepreneurial, 

rather were in line with the expectations and priorities of the organisational founders. 

6.4.1 Cutting the Purse Strings

The missions of entrepreneurship, commercialisation and innovation are typically 
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contrasted with that of the university or non-profit research environment. Traditionally, 

these institutions have been a safe haven of basic research, and academic staff have 

enjoyed the benefits of tenure within the institutional research system. The reward 

system was in contrast to the commercial environment, with publications and numbers 

of PhD students under supervision considered to be markers of excellence rather than 

financial rewards per se. Yet, with that system came dependence on the institution for 

money and a sense of obligation. When the earliest three case firms were founded, 

university spinouts were a novelty (see Chapter 4), and even now there is an unresolved 

debate about how best to structure support for such entities (e.g. Degroof and Roberts, 

2004; Meyer, 2003).

Universities and research institutions are perhaps better known for their 

bureaucracy rather than the flexible work systems. However, several individuals have 

been singled out as having been pivotal for these spinout firms to forge ahead. For 

example, Bill Elliott, the then head of the Department of Biochemistry, was responsible 

for encouraging Bob Symons to sell the left over radionucleotides, rather than just give 

them away. Additionally, whilst Elliott saw himself as an amateur in business affairs, he 

did set up an environment that allowed delegation and responsibility to the best person 

for the role, rather than tightly controlling all aspects of the Department’s scientific and 

commercial interests himself. 

Beyond these individual actions, tensions emerged between the university and 

the new commercial entities. As BresaGen began to grow, it became clear to the then 

Vice Chancellor, Professor Mary O’Kane, that there needed to be some distance 

between the University and the company. Consequently, Luminis, the university’s 

technology transfer office, was formed:

In 1985 Luminis came along. One of the reasons Luminis was formed was 
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really to apply, if you like, a little bit more of a commercial status to these 
sorts of things. One of the things Luminis took over, on behalf or for or from 
the university was Bresa, with a remit. Luminis, at that stage, acquired 
ownership of Bresa. (interview with Hart, 2007)

This presented challenges to BresaGen – on the one hand, it was enjoying the 

benefits of financial protection by the University, but on the other hand, it was 

answerable to its owner: 

Luminis’s board was an independent board, chaired by Brian Burns. We were 
basically trying to run it as a business. The university was acting like a 
university. Bresatec was trying to run itself like it had no owner. Bresatec 
always tried to do that. (interview with Hart, 2007)

GroPep, too, was not in a position to determine its own destiny. The university’s 

control over the firm strengthened when GroPep was announced as the commercial 

vehicle on the CRC Grant that was awarded in 1991. Essentially GroPep became the 

‘slave’ of the CRC, in which the University of Adelaide and the CSIRO were 

shareholders, with 26.4% and 35.1% respectively, along with two other research 

institutes. Whilst this arrangement provided a pipeline of potentially commercially 

viable products, it did not mitigate the fact that GroPep could not pick and choose and 

make sound strategic choices as to which products would be the best options to 

commercialise in terms of likelihood of outcome and market potential:

There was a sort of battery of stuff that was believed to have commercial 
potential but had never been looked at from a commercial point of view; it had 
all been coming out really much from just there’s good science –either 
accidentally or otherwise here we are making discoveries, and in areas where 
there are needs these should be valuable but nobody had really stopped to look 
at what things were valuable and why in any kind of systematic way. 
(interview with Guilhaus, 2007)

Undoubtedly, the connection of these firms to their parent organisations was 

critical for their early survival; however, the control exerted over these firms arguably 
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retarded their growth and trajectory. In the case of BresaGen, IP was cobbled together 

at a time when university spinouts were new, as was the concept of commercialisation 

in the university system. These origins meant that the company consisted of loosely 

related technology, so management struggled to provide strategic focus and minimise 

the tensions between different product divisions. Consequently, in 2004 BresaGen 

found itself in voluntary receivership, having spread itself too thinly and seemingly 

losing its way. GroPep, although it survived, spent 12 years without any real ability to 

control its destiny – rather it survived because of its role within the CRC. Its stated goal 

at the end of the CRC was simply to be self-funding – hardly in line with traditional 

corporate goals relating to sales, market share or profit.

6.5 Conclusion

In this chapter, the analysis shifted from individual traits and motivations to that of 

team composition and the involvement of existing organisations in start-ups. While 

founders were identified who clearly could be described as having entrepreneurial 

orientation, they were part of a broader team that also included scientists whose focus 

was the funding of a research program rather than the formation of a globally oriented 

company. The nature of the cooperation between the commercial and scientific 

founders was identified as being crucial to the firms in their infancy. The scientists had 

a role to play in securing international deals and their networks were highly global in 

their orientation. The case firms differed, however, according to how well they were 

able to exploit these scientific assets for commercial development and 

internationalisation. Mutual respect and cooperation between the two sides – business 

and science – were essential ingredients in ensuring the effective functioning of the 

management team. These themes of team heterogeneity and effectiveness have been 
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associated with high tech start-ups by innovation and entrepreneurship researchers, 

although they are little discussed in the born global literature.

Beyond the characteristics of individuals and the relations between them, it is 

important to understand the role of organisational founders and sponsors. Tensions 

emerged between the spinouts BresaGen and GroPep and their university parent. While 

the relationships between Biota and research institutions were much looser, involving 

contractual rather than equity arrangements, they too were a source of friction. The 

organisational founders and start-up had more synergistic relationships in the case of 

Cytopia. Overall, the organisational heritage of the case firms affected their 

internationalisation. As I will show in the following chapter, BresaGen and GroPep, 

which due to their university linkage had more diverse IP portfolios, also had more 

scattered internationalisation patterns. The sequence of international agreements of the 

four case firms is accordingly the focus of Chapter 7.
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Chapter 7

INTERNATIONALISATION PATTERN OF CASE FIRMS

7.1 Introduction

The purpose of this chapter is to explain the internationalisation pathways of the case 

firms, using the ‘later’ Uppsala Model as the starting point. As Johanson and Vahlne 

suggest in their more recent works, internationalisation should be conceptualised as a 

process of relationship selection rather than market selection; of opportunity 

development and not just risk minimisation. I embrace these recommended 

modifications to the model, and take a holistic approach to explaining the born global’s 

internationalisation pattern that includes international activities beyond sales, inward as 

well as outward internationalisation, domestic activities, and the role of industry 

learning. 

My findings show that the case firms do not exhibit a neat, stepwise increase in 

market commitment as would be expected from the earlier Uppsala Model. Insights 

from the later Uppsala Model go some way in providing an understanding of the very 

distinctive sequence of international agreements that the case firms followed. However, 

the later Uppsala Model still falls short in providing an understanding of the 

internationalisation process of these firms. In later sections of this chapter, I argue that 

by including the role of the innovation process, I can effectively explain the 

internationalisation patterns of the four case firms analysed. More specifically, I argue 
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that two aspects of the innovation process should be factored in to enhance an 

understanding of the internationalisation process of these high tech firms: first, the high 

degree of technological uncertainty that is inherent to the process of scientific 

discovery; and second, the relevance of what I term ‘technological augmentation’ – that 

is, opportunity development in terms of the firm’s technological resources – to the 

choice and sequence of market commitments. I follow authors such as Van de Ven et al. 

(1999, p. 5) in viewing innovation as a non-linear process that ‘is neither stable and 

predictable nor stochastic and random’. Drawing on this insight from the innovation 

literature is consistent with the abductive strategy I outlined in Chapter 3 (see Figure 

3.2), whereby I consulted additional literature to provide a theoretical resolution to the 

anomalies identified in the case analysis.

7.2 Case Evidence

The cross-border activities of BresaGen, from its first commercial agreement three 

years after incorporation, until its takeover by Hospira in 2006, are shown in Table 7.1, 

together with its domestic agreements. Biota’s key domestic and international 

agreements, commencing with its research collaboration agreement with Glaxo Plc in 

1989, are listed in Table 7.2. GroPep’s cross-border activities, listed in Table 7.3 along 

with its key domestic agreements, commenced with the licensing of intellectual 

property to Genentech – the catalyst for forming the new venture in 1988 – and 

concluded with its friendly takeover by a Danish firm, Novozymes, in 2006. Cytopia’s 

agreements follow in Table 7.4. Its first deal was in 2001 with US-based company 

Chemicon, and the table concludes with their most recent research and collaboration 

agreement with the Alfred Hospital in Melbourne late in 2007.

The tables include all commercial agreements, whether they went ahead or not. 
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Reasons why deals did not proceed included: partners shifting focus, science failing, 

deals being renegotiated due to changes in ownership and technology not being able to 

be advanced because of inability of ‘freedom to operate’. What cannot be captured in 

the tables is the non-commercial internal arrangements that dominated both BresaGen’s 

and GroPep’s activities in the early years – reflecting the reliance on their 

organisational founders (see Chapter 6).

The tables, whilst they include foreign and domestic investors, do not consider 

the vast sums of money all of the firms have received by way of government funding 

both domestically and internationally, namely the NIH in the United States. These 

‘grants’ were not viewed as being commercial exchanges – although I acknowledge the 

firms had a sense of obligation and responsibility to deliver research of value to the 

supporting organisation. A further important comment needs to be made about the 

terminology used in the table. When classifying the type of deal involved, I have 

adopted the industry convention with respect to labelling the deals but caution the 

reader accordingly. Australian biotech companies that are listed on the ASX are obliged 

to follow a precise set of rules when issuing press releases to shareholders. These terms 

may give an imprecise impression to an analyst, investor or any interested party of the 

nature of a particular type of deal. 

A good example of this potential source of confusion can be seen with the term 

‘R&D collaboration’, which as a name is unclear on two counts. Strictly speaking, 

‘research’ or basic discovery is different to ‘development’, which relates to the process 

of proving the safety and the efficacy of the discovery. However, these terms are 

regularly used interchangeably, and to try to tease them apart in a purist fashion can 

cause much confusion. I have therefore not distinguished them. The second element, 

collaboration, is equally open to misinterpretation; generally such a term invokes 
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images of ‘sharing and working together’. Australian biotech companies prefer to use 

this term, as it was described to me as ‘better for the shareholders’ in that it makes them 

feel ‘good’ about the deal (interview with Cook, 2007). In practice, though, what 

usually results from a collaboration agreement is that one party will pay another party 

either in cash or in kind to perform tasks that relate to either the research or the 

development or both aspects of the process. Simply, it is a contract, as Cook (interview, 

2007) explains in the case of Biota and MedImmune: 

That’s the board’s view, they want to insert the word collaboration because 
under the agreement MedImmune now agree to meet all of the costs 
associated with our ongoing scientific work. Our board want to call that 
collaboration. My view is that’s bullshit nomenclature. What it is, is fee for 
service. We’re guns for hire. It’s a contract. 

Among all the agreements listed in my tables, there is only one case of a true 

R&D collaboration involving working together in terms of scientific teams and sharing 

of ‘IP’, that is with Novartis and Cytopia. Here each party has full disclosure and 

transparency with regards to each other’s research. 

7.3 What Pattern of Internationalisation Is There?

The outward internationalisation of each firm – in terms of market selection and entry 

mode – is shown in Figures 7.1-7.4. To construct the figures, I extracted the outward 

and linked international activities listed in Tables 7.1-7.4. There were a total of 57 

outward agreements, 27 inward and 17 bi-directional. Additionally, and importantly to 

bear in mind when interpreting the figures below, if an agreement consisted of two or 

more parts – e.g. an R&D licence and a marketing and distribution agreement – then 

each element was plotted individually, regardless of the fact it was with the same 

company. 
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BresaGen’s internationalisation pattern is presented first. Its international 

activities were largely based in the United States, followed by the UK. Psychic distance 

does not seem to play an important role with Europe, Japan, Malaysia and Dubai all 

represented in the first 5 of 8 agreements made. Moreover, there is not the gradual 

increase in market commitment that I would expect to find according to the ‘first 

generation’ Uppsala model – rather, with the exception of creating foreign companies in 

the US to overcome legal issues associated with stem cell research in 2001 and again in 

2003 (#24 and #33, Table 7.1), their internationalisation is confined to licensing and 

R&D, marketing and distribution contracts.

Figure 7.1: BresaGen’s International Activities
Outward Orientation
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Biota’s internationalisation pathway is presented next in Figure 7.2. Again, similar to 

BresaGen, its international activities consist of numerous marketing and distribution 

licences along with sponsored research. For the first 15 years, all of its outward 

agreements are with the key market areas, i.e. USA, UK and Japan. When products 

began to eventuate in the mid 2000s, marketing and distribution agreements occurred in 

Asia, in particular Korea and Japan, and other parts of Europe. 
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Figure 7.2: Biota’s International Activities
Outward Orientation
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GroPep’s activities were also largely concentrated in the US. Its activities typically 

related to research and development and then the respective marketing of the products. 

Licensing agreements were the most important form of foreign market servicing. There 

was no evidence of increasing market commitment in the form of foreign direct 

investment.
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Figure 7.3: GroPep’s International Activities
Outward Orientation
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Cytopia deviates a little from the other firms in that it entered into a collaborative 

research deal much earlier on; however, its choice of partners is extremely consistent 

with the other firms. One agreement in particular differentiates Cytopia: that of its 

collaborative research arrangement with Novartis. This deal involved sharing of 

intellectual property by both partners. This also occurred at a fairly early stage of 

development (see #9, Table 7.4 and for an extended discussion, Volume II, Appendix 

IV).
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Figure 7.4: Cytopia’s International Activities
Outward Orientation
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Of the total number of outward agreements made by the four firms, there were 

65 international versus 53 domestic separate transactions with an external partner(s). 

These international agreements (65) included 101 contractual activities, therefore 

indicating that most often, there were multiple parts to an agreement. For example, the 

agreement may have commenced with sponsored research and should the technology 

proceed, a marketing and distribution agreement would follow as the IP progressed 

along the innovation pathway. Two patterns can be detected among these agreements. 

Overwhelmingly, the largest percentage of outward or linked deals were related to 

R&D/marketing and distribution licences (58%). The R&D collaborations typically 

consisted of milestone or upfront payments as part of the deal structure. There were 

only very modest numbers of foreign direct investments (3), and while three of the four 

companies established US subsidiaries or held minority investments, one laboratory 

was closed down within approximately 2 years and the other two firms’ labs were 

absorbed by US partners following mergers and acquisitions. 
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The second pattern was the dominance of the US – with 39 of the 72 

agreements, involving a range of modes for foreign market servicing, having been 

concluded with US companies. This was particularly prevalent in the first several years 

of all the case companies analysed (with the exception of Biota). The UK was the 

second most significant alliance partner, with 13 agreements, followed by Japan with 5. 

This finding is not overly surprising considering these three countries are considered to 

be the lead pharma markets. However, there were 12 agreements concluded with the 

European Union in total and 11 of these occurred after the year 2000.

In summary, this section has shown that there is not a ‘typical’ linear escalation 

of market commitment that would be expected with the classic Uppsala model. There 

are, however some, clear trends consistent across the four case companies: a strong 

reliance on licensing, both marketing and R&D and second, sponsored research being 

important. Additionally, the lead pharma markets the USA, Europe and Japan – are 

disproportionately represented (approximately 80% of all agreements made). The next 

sections will provide an explanation for why these patterns occurred.

7.4 Market/Relationship Uncertainty

As the previous section showed, the outward internationalisation efforts of the four case 

firms were focused, to a large extent, on the USA, with other developed markets in 

Europe, such as the UK, and Japan also of importance. This also held for the firms’ 

inward activities. Of the 27 inward or outward activities identified during BresaGen’s 

development until 2006, 18 involved agreements with US collaborators, licensees, 

distributors or financiers; as well, all the firm’s FDI activity, in the form of a greenfield 

investment and two mergers and acquisitions took, place in the USA (Table 7.1). Biota 

too accumulated its share of American partners – 6 out of 25 deals (Table 7.2) –
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however, Glaxo and then GlaxoWellcome were significant partners throughout Biota’s 

history, with a total of 6 agreements signed (for more details, see Chapter 8). The Asian 

region, in particular Japan, also featured prominently in Biota’s choice of partners, with 

5 collaborations. In the case of GroPep, 12 out of the 18 inward or outward activities up 

until 2006 involved US partners (Table 7.3). Cytopia has had 12 deals to date: 7 of them 

have been international and 5 out the 7 have been with US-owned companies – even the 

Novartis deal, whilst involving a European firm, was still negotiated in the United 

States. 

While the USA is culturally close to Australia, its dominance was largely not the 

result of the firms’ decision-makers seeking to reduce ‘market’ uncertainty by selecting 

a foreign market with low cultural or psychic distance from their own. For a start, 

cultural distance is perhaps of less relevance in an industry that is bound by a strong, 

unifying professional culture: key figures had all received similar scientific training, 

had often spent time in laboratories abroad, attended the same conferences and 

published in the same journals, and were known to each other either by reputation or on 

a personal basis. Of more relevance were other institutional factors: above all, the 

structure of national innovation systems, with the USA the industry leader in 

technological, regulatory and financial terms. Key patents and innovative capabilities 

had been pioneered in the USA; the US Food and Drug Administration (FDA) was the 

regulatory gatekeeper to the largest pharmaceutical market in the world and a powerful 

influence on other regulatory authorities; and the US venture capital market was the 

world’s most sophisticated at a very early stage in the industry’s development (see 

Chapter 4). As Biota’s Tom Quirk (interview, 2007b) explained, the US market was 

crucial because ‘70 per cent of pharmaceutical value comes from the United States and 

Canadian market’. To use Johanson and Vahlne’s (2006) terms, opportunity 
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development was seen by industry players as requiring the establishment of a market 

position in the United States.

The dominant position of the USA in the industry was reflected in the personal 

careers and networks of the key decision-makers in the case firms. For example, 

managing director of BresaGen had spent a large proportion of his career there and the 

founder of GroPep had been a postdoctoral researcher in the USA. This increased their 

familiarity with key players in the US biotech industry. However, one of the founders of 

Biota expressed relief that their partner was not American, rather British, i.e. Glaxo:

I was really so pleased we didn’t have to go with another foreign company, 
American or whatever. They were [a] far less well-known person. You’re not 
at the same cultural level, you don’t think the same way. I’ve known the 
English way, the perfidious Albion. I know that aspect of them, as well as 
their integrity. (interview with Woods, 2007) 

Several interviewees also noted the challenges of dealing with the Japanese 

firms: 

Japanese companies are the worst. Because you don’t even get off the ground 
floor. You go into a room that looks like an exam room and there’ll be ten 
tables, at each one, they’ll be sitting a little Japanese man and you’ll get your 
number and you’ll go in. You’ve got ten minutes. (interview with Simpson, 
2007)

BresaGen’s former Managing Director experienced similar challenges in dealing with 

Japanese firms: ‘I did actually and go and meet with Toyobo … dealing with the 

Japanese was really a rather long, torturous path’ (interview with Smeaton, 2007).

Beyond these cultural and national differences, it can be seen that the market 

uncertainty faced by BresaGen and GroPep took particular forms due to industry 

factors. As Chapter 4 outlined, these firms were mainly selling intangible intellectual 

property and niche industrial products and services: they were seeking partners to 

exploit and further develop their innovations. Potential partners were in the form of 
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research institutes, other specialised biotechnology firms and established 

pharmaceutical companies. Viewed from this perspective, the case firms were selecting 

relationships rather than markets – as suggested by Johanson and Vahlne (2006) in a 

later modification to their model.

Many of these potential partners were already known to the firms’ managers and 

scientists, as Moss-Smith (interview, 2007) explains, ‘the two significant deals that 

were done, the funding with Genentech had come from personal connections between 

John [Ballard] and a mate, the funding from Cephalon came from a personal connection 

between Leanna Read and John Farah … so those things were very much down to 

personal relationships’. In the 1980s and early 1990s, the pharmaceutical industry was 

yet to enter into a period of consolidation and was more fragmented and dispersed than 

today; nor had the larger companies developed systematic mechanisms for ‘talent 

scouting’ promising technology. In this context, personal contacts were important 

means for identifying potential partners, reducing search costs and market uncertainty 

(at least 21 of BresaGen’s agreements were facilitated through personal connections 

and 15 of GroPep’s). This was evident in the cases of Biota and Cytopia too. Biota 

faced a difficult situation of being seen by investors as a ‘one product company’ and 

actively set about filling their pipeline in the mid 1990s. A new managing director, Dr 

Niall, was appointed, and who was selected partly on the grounds he had extensive 

international networks. Even the young Cytopia secured its first deal (#3, Table 7.4) via 

personal networks: 

We had good contacts with their people in the US because there was an 
Australian who was product manager for that range of chemicals and 
screening tests. So, Leanne Daly, who was living over in California at the 
time, was a good friend of Andrew Wilks as well and they were a supplier to 
us. (interview with Healey, 2007)
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However, market uncertainty – or, more accurately, relationship uncertainty –

remained even when a promising partnership had been negotiated and a deal signed, 

with plans for cooperation disrupted when one of the partners changed corporate 

direction. For example, Smith & Nephew decided that its research collaboration with 

GroPep (#15, Table 7.3) did not fit its core business, although it then helped GroPep 

facilitate a deal with an alternative partner, Nestlé (#16, Table 7.3). Biota also 

experienced at least one example of this corporate uncertainty – initially they entered 

into an agreement with Glaxo (#9, Table 7.2) but the deal was halted when Glaxo 

changed their minds about the importance of having a diagnostic. Some Biota staff (e.g. 

interviews with Quirk and Wadley, 2007) speculated that Glaxo thought the flu test 

might cannibalise the market for the drug (i.e. Relenza). The following year, Biota 

entered into an agreement with Biostar (#10, Table 7.2).

7.5 Technological Uncertainty

In this section, I will argue that the Uppsala Model of market and relationship 

uncertainty only partially accounts for the uncertainties that affected the 

internationalisation of the case firms. Uncertainty for the case firms did not just take the 

form of market and relationship uncertainty: it was compounded by extraordinarily high 

technological uncertainty. As in the industry generally (see Chapter 4 for an extended

discussion), lead times were lengthy, promising drug discoveries were more likely to 

fail than not, and the innovation process was non-linear and difficult to predict. For 

example, GroPep established a pharmaceutical drug development business in 1998 to 

develop drug candidates through Phase I and II clinical trials, with the aim of then on-

licensing them to larger multinational companies with the capabilities to take them to 

larger scale Phase III trials. However, by 2005 work on 6 of the 8 products had been 
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discontinued due to inconclusive or negative results (e.g. #18, Table 7.3). The 

technology was also difficult to value because its veracity could be hard to confirm 

even for those with the required scientific training. This was the case with BresaGen’s 

out-licensing agreement in 2000 with British Biotech (#22, Table 7.1), which found that 

they were unable to replicate earlier published data. 

Even if a research program yielded promising results, it could be trumped by a 

competitor elsewhere in the world. A prime example of this is the case of Relenza 

versus Tamiflu, the Gilead/Roche neuraminidase competitor. Not only did Tamiflu 

catch up to the Biota/GlaxoWellcome drug – it was approved by the FDA three months 

after Relenza, even though Relenza had a six year head start – it also trounced them in 

terms of sales, thanks largely to Tamiflu’s delivery system: an oral tablet versus an 

inhaled nasal spray. 

At times, research programs can be blocked by unfavourable or uncertain 

legislation (as occurred with BresaGen’s xenotransplantation project, e.g. #20, Table 

7.1). When BresaGen’s research program began in the mid 1980s, there was no 

legislation pertaining to genetically modified foods, which was one of the purposes of 

the research: to create ultra lean pigs for maximum farming efficiency that were also 

good to eat from a health point of view. BresaGen successfully bred and sold several 

dozen pigs, but shortly after the investors became very nervous when it was brought to 

light that the Australian government could, and at the time seemed likely, to ban the 

sale of these pigs. Investment was withdrawn and eventually the remaining pigs were 

slaughtered and the program abandoned.

This high level of uncertainty had a number of effects on the firms’ 

internationalisation patterns. First, the non-linear nature of technological innovation 

(Van de Ven et al., 1999) was reflected in the punctuated succession of deals that were 
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signed. Agreements were potentially not renewed or new ones were signed, depending 

on research results. For example, Biota’s deal with Smith & Nephew did not progress 

following disappointing results (#5, Table 7.2), nor did GroPep’s deal with Mayo 

Medical Ventures (#18, Table 7.3). Contrastingly, when technology performed 

favourably, new deals were negotiated, as in the case of Relenza – from the first deal #6 

to #15 (Table 7.2).

The high degree of risk also provided an impetus for collaboration. 

Collaboration was necessary to share risk and underwrite exorbitant development costs, 

with both GroPep and BresaGen very dependent on milestone payments to continue 

their research programs. Collaboration was also important in cases where another 

organisation was developing similar technology, leading to a situation where both firms 

were in danger of violating each other’s patents and blocking each other’s freedom to 

operate. This dilemma was faced by GroPep, which was, however, able to in-license the 

required technology and therefore save several years of development (#22, Table 7.3).  

Similarly, overlapping IP underpinned Biota and Sankyo’s (#21, Table 7.2) decision to 

merge their respective LANI (Long Acting Neuraminidase Inhibitor) programs:

Sankyo realised they were standing slam-bang in the middle of our IP so they 
approached us. They said, ‘We don’t think we are’ and we took a look at it 
and said, ‘We think you are’. At this stage we were already in litigation with 
GSK and we said ‘Okay, why would we get involved in another round of 
litigious activity in a product sector in which it’s the second generation stuff? 
This all seems to be too messy.’ So, we reached what I would describe as a 
rational commercial outcome with Sankyo. What we did is we pooled two 
products and that’s why there’s two classes of compounds. One of our 
originality which is the FluNet stuff and why it’s got a different sounding 
brand and it’s CS8958. (interview with Cook, 2007)

Moreover, collaboration was viewed as a surrogate or a proxy to validate the 

‘quality’ of the research, and the market’s need for this kind of product should the

compound make it all the way through clinical testing. As Biota’s Cook put it, when 



192

investors gives you (i.e. the company) their money, they are signaling two things: (1) 

the science ‘looks good’, and (2) if the science survives, at the end of the development 

process, there will likely be commercial market from a sales and marketing point of 

view (interview, 2007).

Cytopia also viewed this scientific validation to be as valuable as any revenue or 

IP that might result from the collaboration. This was evident in their deal with 

Chemicon (#1, Table 7.4), which was more important in terms of reputation than 

revenue:

[It was a] a collaboration where we had one piece of jigsaw puzzle for the 
group. Sloan-Kettering had done some work on the F gene, I think it was, and 
Ludwig had another part of the [IP] – [the] peptones, I think, that bound to it 
and had some anti-cancer activity. We had the molecular modelling 
component which would, in theory, allow us to improve the peptones or 
convert them into small molecules that might become drugs. We completed 
successfully in the first part of the programme but it didn’t progress from 
weakly active peptides into hugely active peptides and it was just, I think it 
was terminated or they’re just carrying on in the research level, so it wasn’t 
any big deal. I mean, the big deal for us was getting recognised by two world-
leading institutions as being good enough and important enough to take part in 
their research. That was, you know, newsworthy at the time but it wasn’t any 
kind of big deal for us. (interview with Healey, 2007) 

The high degree of uncertainty led to a reliance on personal trust and reputation 

in many cases: given the outcome of a research program would possibly not be known 

for many years, agreements were at least partly based on an assessment of the quality of 

the research team involved. Market learning – in the form of experiential knowledge 

about the suitability of potential partners and their objectives – did therefore go some 

way in assisting firms to manage the high degree of technological uncertainty. As has 

been discussed in Chapters 6, the scientific founders in the four case firms were an 

important factor in them securing deals.

The reliance on networks and friendships though, is not without its drawbacks –
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as was discussed in Chapter 6. Several informants felt that this ‘close personal network’ 

was a contributing factor to BresaGen’s ultimate lapse into receivership, following the 

failing of the British Biotech deal that was founded on false data. Some case informants 

commented on the friendships that connected key individuals, noting that they 

socialised together, played weekend sports in the same teams and had common research 

interests and the same employer. Hence, there was very little if any distance between 

the players to perhaps add an element of clarity when viewing business opportunities.

7.6 Choice and Sequence of Foreign Market Commitments

Tables 7.1-7.4 specify the different types of foreign market commitments that the case 

firms undertook during their history. The agreements consisted of, or combined one or 

more of the following: R&D collaboration, licensing, marketing, contract 

manufacturing or development, and different forms of investment (FDI, minority, 

greenfield, mergers and acquisitions).1 Table 7.5 below provides a brief summary of the 

detailed tables (7.1-7.4) found at the end of the chapter. 

                                                
1 An additional form of agreement is the ‘active pharmaceutical ingredient (API) supply agreement (# 19, 
Table 7.3). It is extremely difficult to ascertain the key elements such deals, or even their very existence, 
due to the highly confidential nature of the agreement. It is reported in the press (but not confirmed by the 
companies themselves) that GroPep’s key compound, LR3, is a major component of the drug Enbrel™ 
developed by Immunex, which is listed as GroPep’s partner. Moreover, it has been speculated that LR3’ 
plays a critical role in many potential blockbuster drugs that are presently in clinical development. 
Consequently, it is likely that numerous API deals may not have been reported in corporate press 
releases, given the importance of confidentiality to their supply partner. Therefore, the API supply 
agreement has not been included in the analysis or discussion of this chapter.
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Table 7.5: Summary of Case Firm’s International Activities

Activity BresaGen Biota GroPep Cytopia

Licensing – – 6 5

Marketing licensing 7 11 8 4

Sponsored or collaborative 
R&D 

6 7 3 2

Contracting manufacturing 
or marketing

4 – – 2

Contract R&D 2 3 3 –

Finance and investment 7 1 1 1

Total 27 22 21 14

Of BresaGen’s 27 international activities (inward or outward), 7 were 

investment related, 6 for R&D, 7 licensing or licensing/marketing, 4 marketing or 

marketing/manufacturing, and 2 contract development (although the latter such 

agreements are highly confidential so it is very likely more such agreements were 

signed but not reported). Of GroPep’s, 21 international activities, 3 were R&D 

collaborations, 8 marketing, 6 licensing, 3 for contract development or manufacture and 

one involved investment. Unlike GroPep, BresaGen was active in pursuing FDI 

opportunities at a later stage in its internationalisation, but this was driven at least in 

part by the fact that its stem cell program could not proceed in Australia due to 

restrictive legislation. Biota’s agreements consisted of 22 inward or outward 

international deals, 7 involved R&D collaborations, 11 distribution or sales and 

marketing licensing agreements, 3 manufacturing agreements and 1 minority 

investment. Cytopia had 14 international activities until year-end 2007, consisting of 2 

sponsored research and development collaborations – one of which culminated in an 

acquisition (#5, Table 7.4) – 5 licences, and 4 marketing agreements and 2 deals 

involving contract manufacturing.

The discussion in the previous sections suggests that the ‘how and why’ of the 
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case firms’ international agreements is, at least in part, attributable to that of networks, 

both personal and professional. This finding is very much in keeping with the later 

Uppsala Model. BresaGen, Biota and GroPep relied heavily on leveraging particular 

linkages and ties and calling in ‘favours’ and ‘friends’ to open doors. For example, the 

CEO of BresaGen facilitated the first deal for GroPep via his personal connections, 

which were naturally based in the USA, as he had been. This is not surprising when 

considering the stage of development of the Australian biotechnology industry in the 

1980s. Cytopia too, has relied on networks, but in a more strategic sense in that their 

agreements have occurred in the last six years and have been more in line with a 

sophisticated ‘market matching’ approach. Cytopia employs 1.5 full-time employees to 

continuously review the market for deals or potential strategic alliances. Additionally, 

managers maintain contact with existing members in their network, ‘it’s very important 

and, you know, now I can call the CEO of Novartis if I need to’ (interview with Healey, 

2007). Healey also gave another example of how he maintains his network:

So we had some very good contacts in Merck because our chairman knew the 
… president … over in New Jersey – so that gave us good entrée. But I got to 
know some of the licensing gatekeepers through the Bio meetings … and at 
one stage had asked us for a sublicense to keep working in the field – we said 
no. But they wanted us to keep in touch with the Sydney group but the action 
was always at the New Jersey end. (interview, 2007)

However, in this section I will argue that an explanation for the firms’ choice of 

agreements needs to beyond networks, and lies first and foremost in the product 

innovation process. If the technology was at the early, discovery stage or was still 

proceeding through clinical trials, an R&D collaboration would be set up. If intellectual 

property existed, licensing would be likely to be involved; if a saleable product was 

ready for market, a marketing and/or manufacturing agreement could be signed. Some 

agreements were multifaceted, involving R&D collaboration, licensing and marketing 
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components. These agreements could be renewed and last for many years with one 

party, providing they included the option to acquire licensing and marketing rights at a 

later stage if a saleable invention were to result from the research collaboration. If the 

technology was successful, the sequence from research collaboration to licensing to 

manufacturing and marketing could be followed. This occurred with deals #2, #20, #26, 

#34, (Table 7.1), #10, #12, #21 (Table 7.2), #16 (Table 7.3) and #5 and #9 (Table 7.4). 

Other agreements were completed for the sake of ‘complementary’ products, as was the 

case with Biota and their first agreement with Symex and then their subsequent deal 

with BioStar for a flu diagnostic: 

One of the difficulties in deciding to go forward with that project (#10, Table 
7.2) was whether this was truly something that we wanted to get into in. We 
were more a therapy company; doing diagnostics is different. The only reason 
we did it was because we saw it helping the therapy and we saw we could use 
our flu IP – otherwise being in the diagnostic business is not our cup of tea. 
(interview with Reece, 2007)

For GroPep in particular, there appeared to be little choice and time to research 

prospective partners – largely due to lack of marketing sophistication, but also because 

of the sheer volume of projects they were responsible for commercialising:

There was some good stuff coming out of the CRC and there was some 
rubbish and we had to try and commercialise all of it. So there was an 
obligation. Oh, there was far too much going on, there were far too many 
projects, there was not enough market research. Zero! So projects would get 
started … there was a great one, there was a tendinitis project and that got 
[started because] a couple of the Adelaide Crows [local South Australian 
football players] had got knee problems it was ‘oh there must be a market for 
this’. It was ridiculous. (interview with Goddard, 2007) 

However, because of the high failure rate, many collaborations would either be 

abandoned or amended, reappearing at a later stage in a different form. Seemingly 

unconnected agreements were, in fact, linked through similar technology: for example, 

BresaGen’s activities in xenotransplantation, which were wound up due to a regulatory 
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environment hostile towards genetically modified food, were used to provide the basis 

for the firm’s later focus on human stem cell research. Moreover, the 

xenotransplantation IP extended back to Bresa’s earlier work in pig transgenesis– such 

was the evolving nature of the research (see #4, #9; #12, #13, #20, #23, #24, #28, and 

#32, Table 7.1). 

The firms were also trying to balance diverse product portfolios at different 

stages of development. Ultimately, GroPep proved successful in producing a revenue 

stream from its industrial products, while BresaGen struggled to generate cash 

following its sale of its reagents business in 1995, only finding a more constant revenue 

stream from contract development following its period in voluntary administration in 

2002. And, as discussed in section 7.4, Biota was padding out its ‘single-product’ 

company with a diverse set of new research areas (e.g. #8, #11, #12 and #14, Table 

7.2). At the same time, the exact nature of the agreement signed with an international 

party was also influenced by other factors: the relative bargaining power of the parties, 

which often put the case firms at a disadvantage; resource constraints, with the firms 

driven to potentially unfavourable agreements due to high cash burn rates; competitive 

threats; and personal connections and networks. Thus, the nature and sequencing of 

international activities were dependent on the firm’s innovation path, but was not pre-

determined by it. Equally, each firm’s series of international agreements then had a 

feedback effect on their technological development, with research programs that 

received milestone payments, intellectual property or expertise from a collaborative 

partner more likely to continue than those unable to attract collaboration (e.g. #10 and 

#17, Table 7.2). Thus, the case firms’ internationalisation record could very much be 

characterised – to use a term coined by Kuemmerle (2002) – as one of ‘technological 

augmentation’: dynamic opportunity development through combining technological 
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resources across borders to develop pharmaceutical innovations and applications.

At the time agreements were enacted, many of the final commercial actualities 

for the IP could not have been known, due to either early stage technology, competitive 

behaviour or government regulation. In many instances the informants viewed these 

deals, even at the time, as being ‘little’ or ‘nothing’, as with Cytopia’s first deal (#1, 

Table 7.4) with Chemicon. Healey (interview, 2007) characterised it as ‘a pretty minor 

deal just basically to get some value out of an area that we were never going to 

progress’. Some agreements were little more than euphemisms for realigning IP, as was 

the case with Biota and the Bimolecular Institute (#13, Table 7.2), ‘No, no that was a 

little ridgy-ma-didge deal because there was a bit patent stoush … there was a bit of 

clash between us and BRI as to what they had licensed to us’ (interview with Wadley, 

2007).

In taking opportunities that were presented to them, the firms grasped deals and 

took up alliances that later proved significant. However, the benefit of hindsight plays 

an interesting role. This is evident in the case of GroPep’s deal with CSL (#4, Table 

7.3). As a result of this agreement with Australian-based CSL, GroPep was able to 

complete another agreement for distribution in the US with JRH Biosciences (#9, Table 

7.3), a division of CSL, giving JRH a licence to distribute growth factors in the US, 

while CSL would distribute in the rest of the world. Goddard said of this deal, ‘If you’re 

talking about important deals, they’re deals which provide revenue streams, the only 

one that’s ever provided any revenue stream other than R&D money is the CSL deal. 

There hasn’t been another one!’ (interview, 2007). This quote is a reminder that not all 

agreements are equal and there are inherent weaknesses in only assessing the quantity 

not quality the case firms’ international activities.
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7.7 Domestic vs. International Ties

At the same time, domestic linkages should not be discounted: 23 for BresaGen (46% 

of the total, Table 7.1), 9 for Biota (36% of the total, Table 7.2), 9 of the total for 

GroPep (33% of the total, Table 7.3) and 5 for Cytopia (42% of all linkages completed 

to date, Table 7.4). As well as sourcing R&D and marketing partners domestically, the 

company was overwhelmingly dependent on domestic sources of finance. This is 

evidenced by the lack of international financing deals. Moreover, a significant 

proportion of investment for the four companies, particularly in the early stages, came 

from Federal government funding via grants. GroPep itself was the result of a cross-

institutional collaboration, and it derived much of its strength from the fact that the core 

partners endured over time. During the period of the CRC’s operation, funding was 

largely from public sources; and even when the company listed on the Australian Stock 

Exchange (ASX), its major shareholders were overwhelmingly local. Moreover, 

domestic credibility and recognition was a critical step towards the international 

standing that would attract overseas partners. BresaGen similarly relied heavily on 

domestic sources of financing and also sourced much of its intellectual property from 

domestic institutions. For example, up until 1997 – two years before floating on the 

ASX – BresaGen raised in excess of $22.1 million from Australian investors, excluding 

government grants (#2, #10, #12, #13, #17, Table 7.1). This also does not include 

interest payments of tax deductions or exercisable put options, merely lump sum capital 

injections. 

In the cases of Biota and Cytopia, both firms were floated on the Australian 

Stock Exchange; however, both did an international road show with the aim of 

attracting investment, either from alliance partners of foreign investors directly. Biota 
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did manage to pick up an influential international investor named Sam Islay as Wadley 

explained, ‘we had a rights issue. And we raised A$10 million …. So, it was a mixture 

of moneys and Sam Isaly, who was a key investor, came in. I mean it was very unusual 

for this tiny little Australian biotech to attract somebody like Sam’ (interview, 2007).

7.8 Evolution of the Australian Biotech Industry – The Impact of Learning 

for Cytopia

Industry evolution must be included in the analyses of the four cases. BresaGen, Biota 

and GroPep set the internationalisation path for the industry. Much of what they did, 

and with whom, was simply born of trial and error to get projects off the ground. The 

closest models they had to follow were their American counterparts: firms such as 

Genentech, Cetus (now Chiron), Gilead and Amgen. Now some 20–25 years on, the 

younger, second-generation Australian biotech companies like Cytopia have a point of 

reference: what to do, or some cases what not to do. Cytopia’s pattern of deals shows 

evidence of this learning. A critical facet of their business plan lies in their ability and 

willingness to ‘unlock value’ by way of licensing. Human resources are actively 

dedicated to the process of identifying potential partnering opportunities, although this 

is not heavily promoted to shareholders, and they are willing to ‘give up’ technology 

that they deem to not be as part of their core business:

IP is still critical, you take huge care with it and it’s not and it doesn’t come 
from a publish or perish mentality. If we keep in-house everybody here 
understands the need for that. We’re clever about how we do it now; we now 
have a patent strategy, whereas before it was a bit of a scattergun. It’s no 
criticism, it’s just simply an evolution. Biota has done the same thing. As you 
start to grow up, you start to realise that you need the disciplines around you. 
You can’t patent every drug you’ve got in every jurisdiction – well, you can 
but you can’t afford it. JAK3 as a target, it’s not patented. It really isn’t 
patentable as a target so we just have our NCE patents and they stand us in 
extremely good stead, thanks very much. We protect that very, very carefully.
(interview with McDonald, 2007)
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McDonald’s points of view were particularly insightful; he had the advantage of 

being the company secretary of Biota for several years and now he is the CEO of 

Cytopia. Upon his transition to Cytopia, he admitted scepticism about the Novartis deal 

(#9, Table 7.4):

My criticism of the deal or a proposed deal, I said, look, this is just too early 
and we’re going to get done over like a dinner. We didn’t; we came away with 
what was a great deal and actually unlocked value where people traditionally 
would have allocated absolutely no value. (interview with McDonald, 2007) 

This shift in thinking highlights the changing nature of the industry along with 

the expectations of what is now possible and being achieved. Some aspects of trying to 

deals have lingered on, i.e. networking and attending conferences and scientific forums, 

even with Cytopia; however, Healey’s comments already show a shift in thinking about 

what to bother with and perhaps what not:

I think we initially started out just by attending things like the Bio conference 
in the US, Bio-Europe, where you get an opportunity to meet [companies] –
you get a half hour meeting with pharma companies and they’ve got their 
licensing gatekeepers there. It either fits what they’re looking for or it doesn’t. 
I think the first two or three times, we did it we were so early stage we 
shouldn’t have bothered, but it – no, I shouldn’t say we shouldn’t have 
bothered because we did learn a lot. In fact, one thing we did learn was that 
they weren’t interested in JAK2, they were interested in JAK3, so we came 
back and put chemists onto JAK3 and that led to our deal with Novartis. 

We did several deals with Chemicon; one was basically on antibodies to the 
JAK kinases which are used for research and we got an upfront fee for that 
and a very good split of the sales revenue. Then we agreed to another 
agreement to provide enzymes. In the end we taught them how to do it 
themselves because it was a bit of a distraction for us but, you know, it 
brought in – I don’t know in total – but hundreds of thousands a year which 
paid for a couple of people. (interview with Healey, 2007)

Learning then, is an important aspect for these firms to remain strategically 

viable. Whilst networks are important in terms of opening doors and creating potential 

partnering opportunities, biotechs must be able to rationalise their technology portfolios 
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in such as way as to remain in the best strategic positions as possible. When firms are 

able to let go of technology, and not simply hang on to their IP for the sake of 

ownership, they are developing knowledge and skills in the entrepreneurial sphere of 

their businesses.

7.9 Conclusion

My analysis of the internationalisation process of the case firms has proceeded by using 

the ‘later’ Uppsala model as the initial framework (see Chapter 2). As the model 

suggests, it was more meaningful to analyse relationship uncertainty and commitment 

than market uncertainty and commitment, as firms were choosing partners rather than 

choosing national markets – although country borders were not insignificant, due to the 

influence of national innovation systems and changes in legislation on partner selection. 

A holistic perspective was important, as research collaboration and licensing were more 

common than the sale of finished products. 

My analysis has also led me to propose additional influences on the firms’ 

internationalisation, notably technological uncertainty and technological augmentation. 

While uncertainty in the Uppsala Model is generally associated with uncertainty 

surrounding foreign markets (what I have termed here ‘market uncertainty’), the four 

case firms also had to contend with a high degree of ‘technological uncertainty’ that 

affected their internationalisation process. Ultimately, the firms and their partners were 

trading in the unknown: they were not able to predict what the final outcome of their 

R&D programs would be. At the same time as technological uncertainty shaped and 

constrained their choices, the process of technological augmentation was a strong 

influence on the pace and direction of internationalisation – and, at the same time, the 

firms’ internationalisation decisions had a feedback effect on their innovation pathways. 
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Thus, while the key mechanisms of knowledge development and market commitment 

can be observed in the internationalisation of the case firms, they have evolved in 

distinct ways due to the nature of the technology involved. 

Therefore, this chapter makes a contribution to our understanding of the 

internationalisation patterns of high tech firms, given that extant literature has not 

included the role or importance of the innovation process. This neglect of innovation is 

surprising, given that their pursuit of innovation and research is what makes these firms 

‘high tech’. Moreover, research on the innovation process that exists in the innovation 

management area widely acknowledges that the innovation process is not linear in 

nature (see Van de Ven et al., 1999) – thus, it follows that the internationalisation 

process of these firms is also non-linear.

The next chapter, like this one, embarks on a closer examination of the 

internationalisation process, but from a different perspective. Instead of examining the 

sequence of agreements over the firm’s history, the chapter concentrates on the 

evolution of a single relationship: Biota’s commitment to its key partner, Glaxo. The 

chapter follows how their relationship evolves over time, based on a single agreement, 

and I argue that an understanding of the innovation process is equally important in 

understanding the development of a single relationship as it is a firm’s overall 

internationalisation pathway.
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Table 7.1: BresaGen’s Domestic and Foreign Market Commitments

* Note: Shaded rows denote international agreements

Deal
#

Date Partner Description Nature Inward/
Outward

Content

1 1985 Bethesda 
Research 
Laboratories, 
USA

Licensing and 
marketing 
agreement 

Marketing Licence 
– non-exclusive

Outward Distribution and marketing of Photobiotin 
on the East Coast of America.

2 1985 Metro Meat 
Holdings Pty 
Ltd and 
Reprotec, 
Australia

Joint Venture Joint venture Linked Metro Meats would provide capital in 
return for IP rights to the transgenic 
technology and Metro Farms was to build 
a piggery, 60 km north of Adelaide for the 
capital value of A$2.1 million as well as 
provide the capital for the manufacturing 
facilities to produce pGH. In return for the 
capital, Metro Farms was to have 
exclusive rights on a worldwide basis to 
manufacture and sell all products arising 
from this technology. 

3 1985 Vector 
Laboratories, 
USA

Licensing and 
marketing 
agreement

Marketing Licence 
– non-exclusive

Outward Distribution and marketing of Photobiotin 
on the West Coast of America.

4 1985-
1986

Bunge Meat 
Industries 
Australia

R&D 
collaboration

Supply contract;
Licence for 
development

Linked Bunge Meat were producing pigs for field 
trials but were unwilling to conduct further 
field trials because they were concerned 
about a consumer backlash. The project 
was put on hold.

5 1986 Alfa Laval, 
Sweden

R&D 
collaboration

R&D licence - sole Inward Access to and sharing of research 
facilities.

6 1987 Pharmacia, 
Europe

Licensing and 
marketing 
agreement

Marketing Licence 
– non -exclusive

Outward Distribution and marketing of Photobiotin 
in Europe.

7 1987 Toyobo 
(subsidiary of 
Mitsubishi 
Corp), Japan

Licensing and 
marketing 
agreement

Marketing Licence 
– non-exclusive

Outward Distribution and marketing of Photobiotin 
in Japan.

8 1988 Metro Meat 
Holdings Pty 
Ltd (subsidiary 
of Metro Farms 
Pty Ltd) and 
Bresatec

Joint venture Collaborative 
research

Linked Metro Meat would pay approximately 
A$2M into the joint venture between 1988 
and 1990 for the R&D that was mostly 
undertaken at Metro Meat’s piggeries in 
South Australia. In March 1991, Bresatec 
purchased Metro Meat’s share in the joint 
venture when the Adsteam Group was 
experiencing financial difficulties.

9 1988-
1992

Pig 
Improvement 
Company, UK

R &D 
collaboration

Sponsored 
research

Linked An agreement to continue the research 
into transgenesis.

10 1989 Cambooya
Hambro-
Grantham 

Investment 
funding 

Minority 
investment

Inward Each company purchased approximately 
20% of Bresatec shares for a 
consideration of A$1 million. 

11 1991 American 
Cyanamid Co., 
USA

Investment 
funding

Minority 
investment

Inward Bresatec granted Cyanamid two options 
exercisable within 12 months, with 
Cyanamid exercising the second option in 
March 1992 of purchasing shares in 
Bresatec. 

12 1991 Macquarie 
Bank Ltd 
(MBL) Aust 
and Bresatec 
Ltd

Joint venture 
for R&D

Joint venture Linked Funding of approximately A$9 million to 
provide research and development to 
overcome current problems with the 
transgenic technology and find a 
commercially valuable breeding stock. 

13 1992 MS3 (a 
subsidiary of 
MBL) and 
Bresatec 
Investments (a 
subsidiary of 
Bresatec

Joint venture 
for R&D

Joint venture Linked Setting up of a syndicate, with MS3’s 
equity in the Syndicate amounting to 
A$27,645,750 and Bresatec Investments’ 
amounted to A$279,250 comprising equity 
capital of A$169,250 and debt funding of 
A$110,000 from its parent company 
Bresatec. MBL was appointed to manage 
the Syndicate.
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Deal
#

Date Partner Description Nature Inward/
Outward

Content

14 1993 Medvet 
Science Pty 
Ltd, Aust

Licensing 
agreement

Development 
licence;
distribution and 
marketing licence 
- exclusive

Inward Product (E21R) was to be developed and 
taken to Phase 1 clinical trials by 
BresaGen under exclusive licence from 
Medvet Science Pty Ltd 

15 1994-
1997

Rutgers 
University
Texas AMU
Louisiana State 
University, 
USA 

R&D 
collaboration

Sponsored 
research

Linked Clinical development for BresaGen’s 
veterinary drug, EquiGen

16 1995 Bresatec Pty 
Ltd – later 
known as 
Geneworks Pty 
Ltd

Spin-off 
Investment

Divestment Outward The reagents business segment was spun 
off, trading as Bresatec Pty Ltd. In 1999, 
and with the same ABN number, Bresatec 
Pty Ltd changed its name to Geneworks 
Pty Ltd. 

17 1997 Biotechnology 
Investments 
Limited The 
Rothschild 
Bioscience 
Unit: Luminis 
Pty Ltd
Hambro-
Grantham 
Capital Ltd 
Cambooya Pty 
Ltd

Investment 
funding

Minority 
investment

Inward BIL made an investment in BresaGen of 
A$2.5 million, Rothschild A$4 million, 
Luminis - A$0.5 million, Hambro-Grantham 
Capital A$0.5million and Cambooya A$0.5 
million.

18 1998 Undisclosed 
Agents in 
Malaysia and 
Dubai

Marketing and 
distribution 
agreements

Distribution and 
marketing licence 
– non exclusive

Outward Appointment of distributors.

19 1999 Alza 
Corporation, 
USA

R&D 
collaboration

Sponsored 
research

Outward Under the agreement, the parties would 
develop a product incorporating EquiGen 
in Alza’s injectable sustained release 
delivery system and BresaGen would test 
the product in a clinical trial in horses. If 
preliminary work was successful, it was 
expected to take between 18 months and 
two years to develop a new generation 
slow release EquiGen product.

20 1999 Baxter 
Healthcare, 
USA, Nextran 
Inc. USA
St Vincent’s 
Hospital 
Melbourne and 
BresaGen 
Xenograft 
Marketing (a 
joint venture 
between 
BresaGen and 
St. Vincent’s 
Hospital)

R&D 
collaboration

Sponsored 
research with a 
sub licence for 
development, 
distribution and 
marketing -
exclusive

Linked The agreement provided research funding 
that would support continued 
xenotransplantation research specifically 
in the area of pig cloning technology. 
BresaGen was the subcontractor to St. 
Vincent's for the generation of transgenic 
pigs, and for developing gene knockout 
and cloning technology. As this was an 
extension of the existing agreement, 
Baxter/Nextran would continue to retain 
exclusive Intellectual Property
commercialisation rights for xenotransplant 
applications of the research, and the other 
parties would retain rights in all other 
areas.

21 1999 University of 
Adelaide and 
Dr Peter 
Rathjen

Licensing 
agreement

R&D and 
distribution and 
marketing licence 
– exclusive

Inward In-licensing of IP for stem cells.

22 2000 British Biotech 
Plc., UK

Licensing and 
marketing 
agreement and 
contract 
development

R&D and 
distribution and 
marketing licence 
- exclusive

Outward British Biotech was granted an exclusive 
worldwide licence to commercialise E21R 
for all indications and would reimburse 
BresaGen for the cost of clinical trial 
supplies. Under the terms of the agreement, 
British Biotech would make an equity 
investment of US$1 million make payments 
totalling US$7 million that include an up-
front payment and milestone payments 
conditional on the successful development 
and approval of E21R for AML.
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Deal
#

Date Partner Description Nature Inward/
Outward

Content

23 2000 Cytogenesis 
Inc., USA

Acquisition Acquisition Inward BresaGen acquired Cytogenesis and 
incorporated it into BresaGen Inc.

24 2001 BresaGen Inc, 
USA

Establishment 
of a wholly 
owned 
subsidiary 

FDI BresaGen Inc. was established in Georgia, 
largely devoted to stem cell research. 
Some staff transferred from BresaGen Ltd, 
led by the chief scientific officer. John 
Smeaton was CEO of both companies but 
based himself in the US at BresaGen Inc.

25 2001 CSL Australia Marketing 
agreement

Marketing and 
distribution licence 
– non exclusive

Outward To distribute and sell BresaGen’s 
veterinary product, EquiGen, throughout 
the US.

26 2001 Image-Guided 
Neurologics 
(IGN) and 
BresaGen Inc., 
USA

Manufacturing 
and marketing 
agreement

Sponsored 
research 
Marketing and 
distribution licence
– exclusive

Linked

Inward

Under the terms of the agreement, IGN 
was to develop the catheter for BresaGen, 
which has an exclusive licence to 
commercialise the device. BresaGen 
would test the catheter in pre-clinical 
sponsored research.

27 2001 Stanford Uni, 
USA

R&D 
collaboration

Sponsored 
research

Outward A sponsored agreement to develop a 
proprietary cell delivery system as part of a 
cure for Parkinson's disease. Under the 
terms of the agreement Stanford faculty 
members in radiology, would carry out 
BresaGen-sponsored research to develop 
an image-guided cell delivery device with 
the capacity for monitoring cell metabolism 
following transplant of cells into the brain 
of patients with Parkinson's disease.

28 2002 Plurion Inc., 
USA

Acquisition of 
key intellectual 
property by 
BresaGen Inc.

Acquisition Inward Acquisition of IP to enable 
commercialisation of ESC based 
treatments. BresaGen agreed to buy the 
patent rights from Plurion in return for a 30 
percent stake in BresaGen. As part of the 
transaction, two of Plurion’s directors 
joined BresaGen’s board. 

29 2002 South 
Australia State 
Government

Loan 
agreement and 
establishment 
of ProtEcol 
Services

Loan Inward Funds to finance the construction of a new 
building and production facility. 10 year 
loan term and security was charged over 
the land and building. An offshoot of this 
construction was the ability to set up a 
separate business unit within the Protein 
Pharmaceuticals Division known as 
ProtEcol(TM) Services, offering process 
development and manufacture of 
recombinant peptides and proteins.

30 2002 University of 
Minnesota, 
USA

Marketing 
agreement

Distribution and 
marketing licence

Inward The University of Minnesota licenced its 
intracranial catheter to BresaGen to 
market. 

31 2003 Australian 
Cancer 
Technology

Contract 
manufacture 

Sponsored research
Supply of goods

Inward

Outward

BresaGen would manufacture and supply 
ingredients to AustCancer to complete 
their Phase 2 clinical trials for their anti-
cancer vaccine, Pentrix™. 

32 2003 CyThera, USA Spin-off and 
merger with 
BresaGen Inc.

Acquisition Linked BresaGen Ltd funded the move and the 
aim was to create one of the leading 
human stem cell therapy research 
companies in the world. The new entity 
would pursue diabetes research and would 
benefit from rationalised operating costs 
as well as building on synergies of stem 
cell biology research within the two 
companies. The merger included 
BresaGen’s Cell Therapy division that 
operated at the University of Georgia, and 
combined BresaGen’s work on 
degenerative diseases of the central 
nervous system with CyThera’s work on 
stem cell treatments for diabetes. A 
leading life sciences US venture capital 
firm, Sanderling Ventures, committed 
$US1.5 million to the newly merged entity 
and assisted the new company with raising 
an additional $US3.5 million in funding. 



207

Deal
#

Date Partner Description Nature Inward/
Outward

Content

The expanded company had a post 
funding valuation of $US16.0 million and 
BresaGen Ltd owned approximately 30%
of the new company.

33 2003 Generipharm 
Inc., USA

Establishment 
of wholly 
owned 
subsidiary with 
financial 
support from 
Caymus 
Partners

Subsidiary holding Inward BresaGen Ltd established a wholly owned 
US incorporated subsidiary called 
Generipharm Corporation. BresaGen 
pursued Caymus Partners to help raise 
finance. BresaGen Ltd intended to transfer 
its protein pharmaceutical business into 
Generipharm Inc. on the successful 
completion of the Caymus Partners led 
financing. At the same time, the company 
announced the acquisition of the Xeriject 
drug delivery platform. The US company 
AlgoRx Pharmaceuticals Inc., a specialty 
pharmaceutical company, assigned the 
XeriJect technology to Generipharm for 
$US100,000 and AlgoRx retained the 
rights to the technology for pain 
applications. Dr Steve Prestrelski, a key 
inventor of the technology and a world-
leading expert in protein formulation and 
delivery, was instrumental in the transfer of 
the technology to Generipharm and 
continued to support the development. At 
that time, the company estimated that the 
technology should reach the market with 
its first drug application by 2008.

34 2003 NexGen 
Technologies 
Inc., USA and 
BresaGen Ltd

Licensing 
agreement

R&D, marketing and 
distribution licence –
exclusive
R&D, marketing and 
distribution licence –
non exclusive

Outward

Inward

In and on-licensing: BresaGen assigned to 
NexGen its exclusive intellectual property 
licences from the University of Virginia, 
University of Minnesota, Virginia 
Commonwealth University and Stanford 
University related to catheters. NexGen in 
return provided BresaGen with a non-
exclusive licence to use the FDA-approved 
neurological cell therapy catheter with its 
own products, such as a treatment for 
Parkinson’s Disease.

35 2003 Restoragen 
Inc., USA

Licensing 
agreement

R&D, marketing 
and distribution 
licence –
exclusive

Inward Licensing agreement for a suite of seven 
patent applications covering production 
methods for recombinant proteins and 
peptides.

36 2005 Confidential 
Middle East 
Company

Active 
Pharmaceutical 
Ingredient Supply 
Agreement

Contract 
R&D/manufacturin
g

Outward Contract to develop and register a 
biopharmaceutical product. The contract 
included a combination of upfront and 
milestone payments and was anticipated to 
be initiated in approximately 4 weeks and 
progress over a 12- to 18-month period.

37 2005 Opsona 
Therapeutics 
Ltd, Ireland

Contract 
development 

Contract 
R&D/manufacturing

Outward BresaGen made progress in the process 
development of the pre-clinical 
immunomodulator, OPN-201. Over a 6-
month period, BresaGen conducted 
feasibility studies and process development 
for the eventual large-scale cGMP 
manufacture of recombinant OPN-201.

38 2005 Pepgen 
Corporation, 
USA

Contract 
development

Contract 
R&D/manufacturing

Outward BresaGen would progress the development 
of Pepgen’s autoimmune, inflammatory and 
viral therapies.

39 2005 Psiron Ltd, 
Australia

Contract 
development

Contract 
R&D/manufacturing

Outward Process development contract in the 
mammalian cell-derived therapeutics area. 
Staged rollout involving the construction of 
a pilot-plant, housed within BresaGen’s 
premises at Thebarton. 

40 2006 BV BioCorp, 
India

Marketing 
agreement

R&D, distribution 
and marketing 
licence – non 
exclusive

Outward Registration and distribution of two 
biopharmaceutical products in India. Under 
the terms of the agreement, BV BioCorp 
would register and market BresaGen’s G-
CSF and an undisclosed product in India, 
Sri Lanka, Bangladesh, and Nepal, however 
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the commercial details of the transaction 
remained confidential.

41 2006 Caldeon Pty 
Ltd

Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

42 2006 CBio, Aust Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

43 2006 Domantis Ltd Contract 
development

Contract 
R&D/manufacturing

Outward Contract for producing domain antibodies 
by examining the feasibility of producing 
domain antibodies efficiently in e coli

44 2006 Hunter 
Immunology, 
Aust

Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

45 2006 Imugene Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

46 2006 PDCO Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

47 2006 QRx Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

48 2006 The University 
of Sydney, 
Aust

Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

49 2006 Tissue 
Therapies Ltd

Contract 
development

Contract 
R&D/manufacturing

Outward Process development and materials supply 
for various stages of product development.

50 2006 Hospira Inc., 
USA via 
Hospira 
Holdings (SA) 
Pty Ltd.

Acquisition of 
BresaGen Ltd.

Acquisition Successful buyout of BresaGen Ltd by 
Hospira Inc. (the hospital business unit of 
Abbott Inc.). The deal was valued at A$20.4 
million. BresaGen Ltd held a 30% stake in 
CyThera. 
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Table 7.2: Biota’s Domestic and Foreign Market Commitments

Deal
#

Date Partner Description Nature Inward/
Outward

Content

1 1985 CSIRO (Sirotech) R&D 
collaboration

R&D, 
distribution 
and marketing 
licence -
exclusive

Inward Four year contract to allow the key scientists 
to work on the development of a 
neuraminidase inhibitor and flu vaccine. Funds 
and equipment exchanged for the entitlement 
to commercialise any IP developed in the 
project. CSIRO to be paid a 0.75% royalty on 
net sales of commercialized product.

2 1985 CSIRO (Sirotech) R&D 
collaboration

R&D, 
distribution 
and marketing 
licence -
exclusive

Inward Three year contract to allow the key scientists 
to work on the development of angiogenic 
factors. Funds and equipment exchanged for 
the entitlement to commercialise any IP 
developed in the project. CSIRO to be paid a 
0.5% royalty on net sales of commercialised 
product.

3 1985 VCP R&D 
collaboration

R&D, 
distribution 
and marketing 
licence -
exclusive

Inward Three and a half year contract to allow the key 
scientists to work on the development of 
angiogenic factors. Funds and equipment 
exchanged for the entitlement to 
commercialise any IP developed in the project. 
VCP to be paid a 1% royalty on net sales of 
commercialised product.

4 1985 ANU (Anutech) R&D 
collaboration

R&D, 
distribution 
and marketing 
licence -
exclusive

Inward Three year contract to allow the key scientists 
to work on the development of influenza 
vaccine. Funds and equipment exchanged for 
the entitlement to commercialise any IP 
developed in the project.

5 1989 Smith & Nephew R&D 
collaboration

Contract R&D Outward S&N to undertake the testing of potential 
wound healing drugs developed by Biota. Deal 
was abandoned in 1990, when the compounds 
failed to show clinical benefits.

6 1989/
1990

Glaxo Plc, UK and 
Glaxo Australia

R&D 
collaboration

R&D, 
marketing and 
distribution 
licence –
exclusive 
within 
geographic 
regions – sole 
within 
geographic 
regions

Outward Develop the lead compound GG167 through 
all stages of clinical trials. On June 8, 1989 
Biota announced that Heads of Agreement 
had been signed with Glaxo Australia Pty Ltd 
in regard to research funding.

7 April 
1991

Symex Corp. 
Tulsa Oklahoma, 
USA

R&D 
collaboration 
Manufacturing 
agreement
Sales & 
distribution 
agreement

R&D licence
Manufacturing, 
distribution 
and marketing 
licence

Outward
Inward

Develop a flu diagnostic kit, followed by Biota 
manufacturing and distributing the kits. Symex 
to receive 8% royalty on worldwide sales.
Agreement was terminated in 1993.

8 March 
1995

Biota Holdings, 
CSIRO and 
Australian Federal 
Government

R&D 
collaboration

Sponsored 
research

Inward Agreement was signed to undertake research 
to develop an oral therapy for diabetes. Biota 
and the Federal Government would each 
contribute A$1.7 million over 3 years and the 
CSIRO A$3 million over 3 years. Biota’s 
contribution comprised A$900,000 in cash and 
the remainder in kind over the period of the 
project. 

9 March 
1996

GlaxoWellcome, 
UK

R&D 
collaboration

Sponsored 
research
R&D, 
distribution 
and marketing 
licence -
exclusive

Inward

Outward

Developing and commercialising a diagnostic 
for influenza. 

10 January
1997

BioStar, USA R&D 
collaboration
Manufacturing 
agreement and 
licensing 

Sponsored 
research
Contract 
manufacture
Distribution 

Outward

Outward

Inward

Flu diagnostic. Biota paid research costs to 
Biostar, who developed and manufactured the 
diagnostic test, FLU OIA. Biota to market the 
test worldwide outside of the USA.



210

agreement and marketing 
licence

11 April, 
1997

LaTrobe 
University -
Australia

In-licensing 
agreement

R&D, 
manufacturing, 
distribution 
and marketing 
licence –
exclusive

Inward Agreement for the exclusive worldwide rights 
to a newly synthesised anti-cancer chemical 
compounds.

12 May 
1997

Hitachi Chemical 
Research Centre 
& Nippon 
Chemiphore (US 
based)

R&D 
collaboration

Sponsored 
research
Distribution 
and marketing 
licence – non 
exclusive

Outward

Inward

Program focuses on a group of compounds 
discovered to have anti-cancer properties by 
scientists at the Hitachi Chemical Research 
Center in Irvine, California. Biota Holdings will 
acquire worldwide marketing rights outside 
Japan and specified countries in East Asia 
where marketing rights will remain with Nippon 
Chemiphar and Hitachi Chemical. Biota will 
contribute scientific and management skills as 
well as the resources of its research laboratory 
at Monash University. Biota will also provide 
milestone payments and a royalty on product 
sales to be shared by the Japanese 
companies. 

13 Jul 1997 Biomedical 
Research Institute

Research 
alliance

R&D licence Linked Alliance in structure based drug design, 
building on the experience and knowledge 
gained in the development of Biota’s influenza 
therapeutic.

14 Feb 
1998

Howard Florey 
Institute of 
Experimental 
Physiology and 
Medicine

R&D 
collaboration

R&D, 
manufacture, 
distribution 
and marketing 
licence -
exclusive

Inward Development and commercialisation of a 
treatment for memory-related disorders, 
including Alzheimer's disease. 

15 Mar 
1998

GlaxoWellcome 
Plc, UK and Pty 
Ltd, Aust.

Adjustment to 
sales and 
marketing 
agreement 
signed in 1990

Distribution 
and marketing 
agreement –
sole licence in 
defined 
geographic 
regions

Linked In the March 1998, it was announced that an 
application to market its influenza drug, 
Relenza™ had been lodged with the 
regulatory authorities in Australia and an 
agreement had been reached with 
GlaxoWellcome to receive a royalty of 10% for 
net sales of Relenza™ in Australia, NZ, South 
Africa and Indonesia, in exchange for the co-
marketing rights in those countries.

16 May 
1998

PanBio Ltd, 
Australia

Marketing and 
distribution 
agreement

Distribution 
and marketing 
licence

Outward AB FLU OIA® rapid, point of care influenza 
diagnostic test.

17 Jul
1999

Daichii Pure 
Chemical, Japan

Sales and 
Marketing 
agreement

Distribution 
and marketing 
licence

Outward Marketing and distribution agreement with 
Daiichi Pure Chemicals Co. Ltd of Japan for 
FLU OIA (manufactured by Biostar). Biota will 
receive a signing fee of approximately A$1 
million and could receive additional fees 
subject to the achievement of certain 
milestones. 

18 2002 Biota Inc. and 
N.MAX 
technology

Licence of key 
technology

Minority 
investment
Sponsored 
research

Outward

Linked

Biota Holdings provided A$15 million initial 
equity funding that was used to establish the 
N-MAX laboratory facilities. The proprietary N-
MAX technology allowed the creation of 
‘nucleotide mimics’ novel versions of 
nucleoside drugs, with the potential for 
enhanced activity and reduced toxicity for 
treatment of HIV/AIDS and Hepatitis C. 

19 2002 GlaxoSmithKline 
Plc, UK

R&D 
collaboration and 
licensing 
agreement

Sponsored 
research
R&D, 
manufacturing, 
distribution and 
marketing 
licence -
exclusive

Inward

Outward

For the discovery and development of its novel 
anti-virals for hepatitis C (HCV). This did not 
proceeed.

20 Oct
2003

Dong Shin 
Pharma,
Korea

Distribution 
agreement

Distribution and 
marketing 
licence – non 
exclusive

Outward Dong Shin Pharma of Korea will distribute FLU 
OIA. In Asia, the need for flu diagnostics has 
been accentuated by the need to discriminate 
influenza from the influenza-like disease, 
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SARS. Under the agreement, Dong Shin will 
obtain regulatory approval for the assay in 
Korea and will be the exclusive distributor in 
that country.

21 Oct 
2003

Sankyo 
(Later known as 
Daichii-Sankyo), 
Japan

Collaboration 
and licence 
agreement

Collaborative 
research – joint 
licence

Linked Second-generation influenza compounds 
(FLUNET™) and a comparable and 
competitive Sankyo compound (R118958). 
Biota compounds will not be developed 
immediately. The two companies will now form 
a joint Licensing Committee to conduct the 
partnering discussions, which will be pursued 
regionally and worldwide. All licensing 
revenues, milestone payments, and royalties 
arising from any partnerships will be shared 
equally between Biota and Sankyo.

22 Oct
2003

Inverness Medical 
(who acquired 
ThermoBiostar), 
USA 

Marketing and 
distribution 
agreement

Distribution and 
marketing 
licence – non 
exclusive

Outward New influenza rapid diagnostic tests produced 
by BioStar® OIA® FLU and BioStar® OIA® FLU 
A/B, in the United States. 

23 Mar
2005

Daichii-Sankyo, 
Japan

R&D 
collaboration

Sponsored 
research
R&D licence Outward

CS8958 developed with another delivery 
device, Aerogen’s Aeroneb Go Micropump 
nebuliser. A US$5.6 million National Institutes 
of Health (NIH) grant would fund work.

24 Dec 
2005

MedImmune, 
Maryland, USA

R&D 
collaboration

R&D licence –
exclusive

Outward Development of Biota oral compounds for RSV.

25 Nov 
2006

Boehringer 
Ingleheim, Germany

R&D 
collaboration

R&D, 
distribution and 
marketing 
licence –
exclusive

Outward BI to develop and commercialise Biota’s 
compounds for the treatment of Hepatitis C 
Virus (HCV) infections. The terms of the deal 
read as follows. Biota is eligible to receive 
payments up to US$102 million based on 
products achieving certain clinical, regulatory 
and commercialization milestones, including an 
initial technology access fee and research 
support. In addition, Biota would receive 
royalties on future sales of licenced products 
marketed by Boehringer Ingelheim. 
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Table 7.3: GroPep’s Domestic and Foreign Market Commitments

Deal 
#

Date Partner Description Nature Inward/
Outward

Content

1 1988-
1998

Genentech, 
USA 

R&D and 
licensing 
agreement

R&D, distribution 
and marketing 
licence –
exclusive

Outward Pharmaceutical uses of growth factor 
analogues, Genentech provided up-front 
payments.

2 1992-
1995

Mead Johnson, 
USA

R&D 
collaboration

Sponsored 
research

Outward Whey growth factors for gut disease and 
polytrauma.

3 1992-
1995

HyClone Labs, 
USA

Marketing 
agreement

Distribution and 
marketing 
licence – non 
exclusive

Outward HyClone to distribute reagents in US.

4 1993-
1995

CSL, Aust Marketing 
agreement 

Distribution and 
marketing 
licence – non 
exclusive

Outward CSL to distribute reagents in Australia.

5 1993-
1998

Cephalon, USA R&D and 
licensing 
agreement

R&D licence Outward Pharma applications of growth factor analogues.

6 1994-
1996

MedVet 
Sciences, Aust

R&D 
collaboration 

Collaborative 
research

Linked Co-developing IP and lease of MedVet’s 
facilities; synergistic effects of growth factors 
and insulin. Patent filed in joint names.

7 1994-
1996

Northfield 
Labs, Aust

R&D 
collaboration

Supply
sponsored 
research

Outward
Outward

Northfield conducted clinical trials while GroPep 
supplied Northfield with bovine colostrum.

8 1994-
1998

Bonlac Foods, 
Aust

R&D 
collaboration, 
manufacturing 
and marketing 
agreement

Manufacturing, 
distribution and 
marketing 
licence –
exclusive

Outward GroPep to conduct clinical trials, following 
regulatory approval Bonlac would manufacture 
and market product.

9 1995 –
ongoing

JRH 
Biosciences, 
USA (div. of 
CSL)

Worldwide 
marketing 
agreement

Distribution and 
marketing 
licence – non 
exclusive

Outward Commercialisation of growth factors industrial 
cell culture.

10 1995 –
ongoing

Bunge Meat 
Industries, Aust 

R&D 
collaboration

Collaborative 
research

Linked Co-developing IP and patent filing for methods 
to select livestock.

11 1995-
1997

Embrex, USA, 
US Department 
of Agriculture

R&D 
collaboration 

Collaborative 
research

Linked Co-developing joint patent regarding growth 
factor administration to poultry in ovo.

12 1995-
1999

Diagnostics
Systems Labs, 
USA

R&D 
collaboration 
and marketing 
agreement

Distribution and 
marketing 
licence – non 
exclusive

Inward Growth factor diagnostic products; GroPep the 
importer and distributor for Diagnostic Systems 
Labs in Australia.

13 1996-
1999

FH Faulding, 
Aust & 
Innovative 
Technologies, 
UK

R&D 
collaboration

R&D licence –
exclusive

Outward Incorporation of whey growth factor mixtures into 
wound dressings.

14 1997-
1999

Alizyme, UK Contract 
development

Contract R&D Inward Alizyme’s IP for the treatment of gut diseases 
contracted to CHRI

15 1997-
2000

Smith & 
Nephew, UK 

R&D 
collaboration  
licensing 
agreement

R&D, distribution 
and marketing 
licence –
exclusive

Outward GroPep licenced whey growth factors for 
treatment of chronic wounds to Smith & 
Nephew.

16 1998-
2002

Nestlé, 
Switzerland

R&D 
collaboration 
and licensing 
agreement 

R&D, distribution 
and marketing 
licence –
exclusive

Outward R&D program of preclinical trials but includes 
the right for Nestlé to enter into a licence for the 
eventual marketing by Nestlé of nutritional and 
certain oral pharmaceutical compositions 
covered by GroPep’s milk growth factor 
intellectual property.

17 Late 
1990s

International 
Diabetes 
Institute, Aust

Contract 
development

Contract R&D Inward IDI and GroPep to conduct clinical trials of IGF-I 
as a topical treatment for diabetic neuropathy. 
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Outward
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18 Late 
1990s-
2003

Mayo Medical 
Ventures, USA

R&D 
collaboration

Sponsored R&D
R&D, 
manufacturing, 
distribution and 
marketing 
licence –
exclusive 

Linked
Inward

Co-develop IP owned by Mayo for treatment of 
osteoporosis. Beneficial rights for GroPep to 
develop products resulting from further research 
by Mayo.

19 Pre 1998 Immunex, USA API agreement Exporting supply 
of goods

Outward Enbrel developed – comprised of LR3.

20 2000 Alpharma Inc., 
USA

R&D 
collaboration

Contract R&D Inward GroPep developed new manufacturing process; 
the resultant product would be manufactured 
and marketed by Alpharma.

21 2001 PrimeGRO Pty 
Ltd, Aust

Licensing 
agreement

Manufacturing, 
distribution and 
marketing 
licence –
exclusive

Outward GroPep’s veterinary technology out-licenced to 
PrimeGro.

22 2001 OSI Inc., USA
ARI, Aust

Licensing 
agreement

R&D licence –
non exclusive

Inward GroPep in-licenced OSI’s IP, and OSI supplied 
clinical grade drug substance for the further 
development of technology owned by ARI.

23 2002 TGR 
Biosciences 
Pty Ltd, Aust

Licensing 
agreement

R&D, 
manufacturing, 
distribution and 
marketing 
licence –
exclusive

Outward GroPep out-licenced 6 patent families to TGR.

24 2002 Biotech 
Australia

Investment Acquisition Inward Purchase of facility and IP for A$11 million, 
divided into A$7 million for the CMO assets 
including land, buildings, plant and equipment 
and A$4 million for the IP portfolio.

25 2003 Campina, 
Netherlands 

Licensing 
agreement

Manufacturing, 
distribution and 
marketing 
licence –
exclusive

Outward GroPep out-licenced its rights to WGFE 
technology to manufacture and sell 
nonpharmaceutical oral products.

26 2003 Program for 
Appropriate 
Technology in 
Health, USA

Contract 
manufacture 

Contract R&D Inward PATH sponsored clinical trials for a vaccine, with 
GroPep owing the IP and supplying it for clinical 
trials.

27 2006 Novozymes 
A/S, Denmark

Acquisition of 
GroPep Ltd.

Acquisition The new name of the company became be 
Novozymes GroPep Ltd. The company became 
a wholly owned indirect subsidiary of 
Novozymes. Total cost approximately A$97 
million.
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Table 7.4: Cytopia’s Domestic and Foreign Market Commitments

Deal 
#

Date Partner Description Nature Inward/
Outward

Content

1 Aug
2001-
2002

Chemicon*
Second 
agreement with 
Serologicals 
Corp (now 
known as 
Millipore), USA

Licensing and 
marketing 
agreement

Distribution 
and 
marketing 
licence –
exclusive

Outward Chemicon* will receive exclusive rights to market 
for research purposes Cytopia's patented range 
of antibodies to a family of proteins (JAKs). 
Entered into a second agreement with 
Serologicals Corp that extended the range of 
kinase antibodies being commercialised.

2 April
2002

Ludwig Institute 
for Cancer 
Research's 
Melbourne 
Branch, Sloan-
Kettering 
Institute for 
Cancer 
Research, NY
Queensland 
Institute for 
Medical 
Research

Research 
collaboration
Licence option for 
Cytopia

Sponsored 
research
R&D, 
distribution 
and 
marketing 
licence –
exclusive

Outward

Inward

Cytopia with Sloan-Kettering Institute scientists, 
will model the receptor/ligand structure based on 
X-ray crystal data produced by Sloan-Kettering. 
Cytopia will design and evaluate potential 
inhibitors in silico before producing a range of 
compounds for lab testing The Ludwig Institute
and the Queensland Institute for Medical 
Research (QIMR) will evaluate peptide and 
small molecule inhibitors. Cytopia granted 
commercialisation rights of first option to licence 
new technology from the collaboration.

3 July 
2002

IBM, USA Licence Supply 
licence

Inward Supplying the hardware needed to run its 
Chemaphore drug discovery platform.

4 May 
2003

Children’s 
Cancer Institute 
Australia for 
Medical 
Research 
(CCIA)

Research 
collaboration

Contract 
R&D 

Outward CCIA performed in vitro tests on Cytopia’s
compounds for Acute Lymphoblastic Leukaemia.

5 Jan
2003
June
2006*

Myomatrix 
Therapeutics, 
USA

Initially a research 
collaboration 
followed by an 
acquisition*

R&D licence
Acquisition

Outward Collaboration to develop JAK2 kinase inhibitors 
for cardiovascular targets including heart failure 
and hypertension. Myomatrix has a licence to 
technology demonstrating that JAK kinase 
inhibitors can potentially cardiac hypertrophy in 
animals. Myomatrix acquired in Jan 2005.

6 Nov
2004

Cancer 
Research, UK

Research 
collaboration for 
CYT997

Contract 
R&D

Outward CYT997 has been accepted by Cancer 
Research UK.

7 2004 Monash 
University’s 
Department of 
Biochemistry 
and Molecular 
Biology

Research 
collaboration

Contract 
R&D

Outward A$3.6 million 3-year drug discovery project to 
determine the 3D structure of Cytopia’s drug 
discovery targets through X-ray technology. 
Supported by A$1.2m Linkage grant.

8 2005 Baker Heart 
Institute 
Melbourne

Research 
collaboration

Contract 
R&D

Outward JAK2 is specifically being testing in the area of 
heart failure (Cytopia 2005 Annual Report, p.10).

9 June
2006

Novartis, 
Switzerland and 
USA

Licensing and R&D 
Collaboration for 
JAK3

Collaborative 
research

Linked Cytopia will receive payments from Novartis of 
approximately US$9.5 million over three years 
including an up front payment and research 
funding. Cytopia may become eligible to receive 
development, regulatory and sales milestones 
which could total approximately US$205 million 
if an agreed number of multiple indications are 
successfully commercialised. Cytopia will also 
receive royalties on product sales. The Novartis 
deal is discussed in the 2006 annual report: ‘We 
believe that this deal is the largest ever 
announced by an Australian listed biotech 
company’ (p. 5). ‘This is also the first biotech 
collaboration deal that Novartis has entered into 
with an Australian based company. Our 
geography can often be a hurdle to attracting the 
interest of global pharmaceutical companies’.

10 Nov 
2007

Barwon Health, 
Australia

Research 
collaboration for 
CYT645

Contract 
R&D

Outward Research collaboration with a leading 
osteoporosis expert to study the effects of 
Cytopia’s FMS inhibitors.

11 Nov 
2007

RNSH, Sydney
Mayo Clinic, 
Cleveland Ohio, 

Research 
collaboration
for CYT387

Contract 
R&D 

Outward Study of the effects of its JAK2 inhibitors in pre-
clinical studies on MPD patient cells. Cytopia’s 
lead JAK2 inhibitor compound. 
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USA

12 Dec 
2007

The Alfred 
Hospital

Research 
collaboration
for CYT997

Inward Cytopia will proceed with a Phase II clinical 
study assessing its lead anti-cancer drug in up to 
24 multiple myeloma patients conducted at the 
Alfred Hospital in Melbourne. 
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Chapter 8

IN BED WITH A MULTINATIONAL 

8.1 Introduction

This chapter continues the theme of internationalisation from Chapter 7, although rather 

than analysing the sequence of international agreements entered into by case firms – the 

approach taken in the previous chapter – in this chapter, I examine a single relationship 

in depth. The relationship I have selected for analysis is an ‘extreme case’ in terms of 

its duration and complexity; a research and licensing partnership between one of the 

case firms, Biota Holdings, and a large multinational pharmaceutical company, Glaxo. 

The previous chapter found that the nature of the innovation process was crucial in 

understanding the very distinctive pattern of internationalisation that Biota and the other 

case firms experienced. In this chapter, I show how the evolution of Biota’s central 

relationship with Glaxo was also shaped by the innovation process. 

This chapter commences by tracing the chronological development of the Biota-

Glaxo relationship. The first key interaction with Glaxo by one of Biota’s founders took 

place in London in 1983, prior to the company’s founding. The next two sections 

outline the steps Biota took to search for and negotiate the first agreement, a research 

collaboration with Glaxo in 1989. Section 8.5 gives a detailed account of all the deals 

that Biota entered into with Glaxo (GlaxoWellcome and GlaxoSmithKline) – including 

two agreements that were negotiated but later abandoned. At the time of writing, the 
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relationship between the two firms appears to be in crisis, in that Biota has taken GSK 

to court and Relenza’s market share languishes far behind that of its rival Tamiflu.

The remainder of the chapter, Section 8.6, provides an explanation of the 

agreement through the prism of technological uncertainty, the concept introduced in 

Chapter 7. In this section, I argue that technological uncertainty affected the evolution 

of the relationship in fundamental ways, and can provide an explanation as to the 

difficulties encountered by the parties. Biota lacked an effective input into the product 

development process; relationship commitment was not sustained over time due above 

all to the mergers Glaxo entered into; and the period of drug development was found to 

be difficult to manage with the mechanisms available to the parties at that stage in the 

industry’s evolution. As with the previous three empirical chapters, during the 

‘redirection’ phase of the abductive process (see Chapter 3, Figure 3.2) I drew on 

additional literature to inform my understanding. For this chapter, I compared the 

evolution of the Biota-Glaxo relationship to existing research on international licensing 

agreements. This comparison enabled me to isolate the effects of technological 

uncertainty as being a defining feature of this relationship.

8.2 The Antecedents 

The significance of licensing to start-up or spinout companies like Biota cannot be 

underestimated. Although Biota did have cash in the bank thanks to its listing on the 

Australian Stock Exchange (A$3,000,000), these funds had an anticipated burn rate of 

about three years. Considering that the company’s primary research project, the anti-

influenza drug, was still in the basic research phase, the money and time required to 

commercialise this product was virtually impossible to predict with accuracy. The 

company did know, though, that it would need a ‘big brother’ with whom to partner 
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through the development phases, particularly the in vitro stages that included human 

clinical trials. Collaborating with a larger firm was, therefore, Biota’s intention from the 

start – but in the early years, it had no compound to exchange. Moreover, in this era –

the mid to late 1980s – Glaxo had very little experience of entering into an agreement 

with a biotech company that was still in basic research, much less an Australian 

company involved in rational drug design. 

Because the scientists contracted by Biota were still investigating lead 

compounds, it was impossible for Biota to actually license anything to Glaxo; this 

meant that the arrangement they would enter into was a research collaboration. For 

biotech companies, research collaborations and licensing, were, and remain, critically 

important in the commercialisation process for at least two reasons. First, they are 

essential to fund the development stage, as few if any, biotech companies (with the 

exception of the several largest such as Genentech and Amgen) have the required 

resources in terms of money, clinical trials, project management and marketing and 

sales following regulatory approval. Second, as Peter Cook, Biota’s current CEO, 

explained, a licence is a measure of commercial worth: 

My test of [whether you have a product/research program of commercial 
worth] is whether you can license the product. Don’t worry [where] in the 
lifecycle you license the product but if you’ve licensed the product that gives 
you two big ticks. Bear in mind that science is a bit of a fickle thing and, in 
fact, the average shareholder and, indeed, the average employee in this 
company has no crystal ball about where a drug development program might 
lead you. What your real vindication is, though, is that if somebody who puts 
their own money at risk i.e. a licensee, says I can see enough in the science 
[and that act] ticks the box that says your science is alright, I like the look of 
that. And secondly, we understand the route to market for this product, 
because that’s what they [the licensee] bring. (interview with Cook, 2007)
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The sequence of events that led to the first agreement between Biota Holdings 

and Glaxo Plc involved a fortuitous meeting between Dr Colman and a research 

director from the British pharmaceutical giant Glaxo. Colman was invited as a guest 

speaker to a meeting celebrating the 50th anniversary of the discovery of influenza, held 

in London in 1983 at the institute where influenza had been discovered. The meeting 

coincided with the publication in Nature of a paper Colman had co-authored –

accompanied by his and his co-author’s photo on the front page. Colman concluded his 

presentation with the observation that he believed his team’s discovery of the 

neuraminidase structure1 would lead them to develop drugs to treat influenza. This 

comment caught the attention of the Glaxo’s director of research, who told Colman 

after the presentation that he would be interested in exploring this opportunity for drug 

discovery. This discussion between Glaxo and Colman, via CSIRO’s commercial 

office, ‘lasted all of 1984’ (interview with Colman, 2007). Colman recalled that for its 

part, CSIRO (Colman’s employer) was ‘trying to encourage Glaxo that, for a modest 

investment, they really could have all the rights to this work’ (Colman, 2000).

The negotiations did not come to fruition and the key element in Glaxo’s 

decision not to pursue an agreement was the failure in the 1970s of the dehydrated 

compound known as DANA to act as a suitable inhibitor. Renowned scientist Peter 

Palese and his colleagues were able to show that DANA and some of its derivatives 

could stop the virus replicating in vitro, but not in vivo (Laver, 2000). Colman put it 

simply, ‘It worked in the test tube but not in mice’ (Colman, quoted in Whittaker, 

2005). Aware of these disappointing results, Glaxo was very sceptical about further 

research in the area, making the prospect of even a ‘modest’ investment appear 

                                                

1 The shape of the flu virus, elucidated via x-ray crystallography, was needed before a ‘plug drug’ could 
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unattractive. Later Colman commented, ‘we shouldn’t have been surprised when the 

negotiations were called off’ (Colman, 2000, p. 7). Colman found there was another 

disincentive as well: ‘It was hard to sell them [Glaxo] on the idea of collaborating with 

researchers in the southern hemisphere in a field of research that most people didn’t 

believe was going anywhere’ (Colman quoted in Collis, 2002, p. 195).

Part of that initial exchange had included Colman being offered a PC valued at 

about A$70,000 to enable him to then take the work back to London and hand it over to 

Glaxo. Peter Andrews, Dean of the School of Chemistry at the Victorian College of 

Pharmacy (VCP), recalled that he urged Colman not to accept but to think about trying 

to raise money himself. Colman declined Glaxo’s offer of a PC, but fortunately, the 

research could continue as he and his colleague Varghese were still being supported by 

CSIRO.

In 1985, though, Colman’s work came to the attention of Mark Crosling, and by 

the end of 1985, and with the support of Alan Woods, Biota Holdings was incorporated 

and launched on the Australian Stock Exchange (see Chapter 5 for details). It now had 

the funding to contract a scientific team to design a drug that would stop the flu. By 

1987, the VCP scientists, headed by Mark von Itzstein, believed they had identified a 

compound that worked. This milestone put the executives on the search for a 

collaborator.

8.3 Searching for a Partner

In the process of finding a partner, personal contacts were inevitably called into play. 

Glaxo ‘knew about the project’ (interview with Woods, 2007) thanks in part to 

                                                                                                                                              

be invented to prevent the flu virus from replicating.



222

Colman’s efforts earlier that decade. Other key people involved in Biota also had links 

with Glaxo. Woods and Simpson had dealt with Glaxo during their David Bull years (in 

Woods’s case the contact went back even further, to 1954), with personal relationships 

facilitated by the fact that Glaxo had a subsidiary in Boronia, Melbourne:

Bernard [Taylor] was head of Glaxo at Boronia for quite a long time. I’d 
known him for quite a while …. And another binding thing was the fact that 
Bernard had taken up some shares in our company, in DBL [David Bull 
Laboratories], and when we sold the business, he did very well out of it. He 
got quite a nice lump [sum], so there was a good connection with Bernard, 
friendship as well as financial gain, and respect and quite a lot of things that 
make things happen. (interview with Woods, 2007)

Andrews was also involved with Glaxo at the time, as well as with one of its

rivals:

Well back in the ’80s I was consulting for both Glaxo and Wellcome … I 
talked to the boys at both camps and … both of them basically [said], ‘[W]hy 
would we expect this to work? If we haven’t thought of the target and no one 
else has thought of the target, why would some dill in Australia have thought 
of it? – words to that effect. (interview with Andrews, 2007)

As Andrews’s account indicates, other companies besides Glaxo were 

approached too. Simpson recalled contacting Wellcome (‘because they were a virology 

company’), American Cyanamid (because ‘they … really needed a new product’), 

Merck (‘just because they were big’) and the Japanese firm Takeda (‘because I’d had –

through my time with David Bull – I’d had a number of dealings with Japanese 

companies’). However, Glaxo remained the front-runner:

Over to one side, we had Glaxo. Now Glaxo were to one side because we 
knew we had an ‘in’ with Glaxo. We knew we had an ‘in’ because Bernard 
Taylor had been the managing director of Glaxo Australia …. Now Bernard 
had finished up in Australia and gone back to the UK. Due to a whole lot of 
circumstances like other people dropping dead and stuff like that, he found 
himself elevated up the heap at Glaxo, to the point where he was CEO of 
Glaxo. We hatched the plan that we would go and see the others – the other 
four – and see what we got from them in terms of what do we do next and all 
that sort of stuff. But it was always our intention that we would throw this at 
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Glaxo at some point. (interview with Simpson, 2007)

Colman also commented on the choice of Glaxo: 

Biota went around and made presentations to many of the big drug companies 
in – it would have been around 1989, or even 1988 about what we were doing 
and who would like to work with us. We had a number of expressions of 
interest, but I think in the end we chose Glaxo partly because Alan Woods did 
know some of the Glaxo people, and I knew some of the local people here 
also. I think it ended up being a choice made on our personal knowledge of 
individuals within that organisation. Yes, it probably would have been a fairly 
good fit in terms of therapeutic areas. Well in terms of a treatment being given 
into the airways, certainly Glaxo have lots of asthma treatments, not lots, but 
had experience with that. But no one at that stage had had any recent 
experience bringing influenza medicines to market. It’s one of the reasons it 
took a long time. There just hadn’t been another one [i.e. product like this]. 
(interview with Colman, 2007)

Simpson also pointed out that they were entering unchartered waters, for the 

reason that no one had previously approached Glaxo with a compound before at such an 

early stage of development. Ultimately there was a good deal of uncertainty over what 

the reaction would be: ‘Are they going to tell us to just piss off or are they going to say, 

well, we want you to do this bit of work next, then come and see us or what? We didn’t 

know. Because none of us had really dealt with big pharma before’ (interview with 

Simpson, 2007). Equally, for Glaxo, this was one of the first in-licensing deals they had 

made with an external company, and at this time, 1989, the multinational had very little 

experience in doing deals involving intellectual property still in the basic research stage.

8.4 Negotiating the Deal

Simpson and Woods made a trip to London to meet Bernard Taylor in 1988:

Bernard gave us ten minutes. I took the only sample of the product we had … 
I’d never seen a chief executive of a big company’s office before. It was – you 
know, a cup of tea with a bloke who wore gloves. I remember that. This bloke 
wore a suit and poured the tea and he wore white gloves. I thought, geez 
Bernard, this is alright! So he gave us ten minutes. We were there nearly an 
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hour. Explained the story to him. He said, ‘How do I know this is going to 
work on it?’ I said, ‘Well apart from trusting me, why don’t you try that?’ 
Then he said, ‘Well are you telling me that that powder will work?’ I said, 
‘It’s not a cure for flu. But it’s getting there. It will produce something that 
your scientists have never seen before and that is inhibition of the influenza 
virus of any strain’. 

So he picked up the telephone and rang a guy called Mike Elves who was their 
bloke in charge of new product ideas. He was going to Switzerland the next 
day. Bernard said to him, ‘I’d like you to postpone that. I’d like you to meet 
this guy and go through this project with him. If there’s something wrong with 
it, I’d like you to ring me and tell me what’s wrong with it, because it sounds 
like a stunning new idea to me. I know the people that are behind this. It 
seems just like a good idea’. So I met Michael at the Café Royale, just off 
Piccadilly … I said to him, ‘Look, try it. If it works in our house, see if it’ll 
work in yours’. Of course, they tried it. It worked. That then kicked it up to 
their microbiology department. So it went to microbiology because they did 
viral stuff as well. That was a guy called Barry Ward …. He was terrific. 
Because he said to us, day one, he said, ‘It’s my job to find out what’s wrong 
with this’. He said, ‘I’m spending the next six or 12 months finding out what’s 
wrong with it. When I find out what’s wrong with it, I’ll throw it back at you’. 
So he started to test it then in vitro. So we had in vitro activity. Then he started 
to test it in vivo. The process just basically went on from there. (interview with 
Simpson, 2007)

Woods, who was also at the meeting with Bernard Taylor, agreed that the 

critical moment was when Taylor agreed to take their first compound for testing. At this 

stage there was no agreement signed but Glaxo took the compound into in vivo trials in 

animals in return for the first right of refusal to fund the project. Part of the motivation 

to have the development done in the UK was Glaxo’s expertise in this stage: ‘once we 

had a compound that we knew worked, that it produced activity in vitro, the issue then 

was … we need[ed] it tested in vivo and it’s better to have that in vivo testing done in a 

place that does that sort of stuff and does it repetitiously’ (interview with Simpson, 

2007).

These trials led to the first activity seen in rats although, as anticipated at that 

stage, the level of activity reported was not high enough to warrant human testing. This 

was the first time that a compound of this type had demonstrated potential therapeutic 
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activity in vivo. Woods felt that this was a turning point in terms of Glaxo’s perceptions 

of Biota: ‘That was a moment of respect, I think’. Over the period of time from about 

1988 to the early 1990s, there were three major compounds developed – each one 

looking for a better result than its predecessor. The final compound that was taken into 

development was code named GG167.

8.5 A Landmark Deal 

Simpson, Woods and Ken Windle (who had succeeded Taylor as managing director of 

Glaxo Australia in 19862) made frequent trips to London as negotiations continued. On 

the Glaxo side, there were scientists (the head researcher, chemists and virologists) as 

well as senior executives. Of the meetings, Woods recalled, ‘you’d get about 10 Glaxo 

people at least, and there would be another half a dozen of us’ (interview with Woods, 

2007). Negotiations also took place with Glaxo’s subsidiary in Melbourne:

It was a very interesting negotiation, because the entire board of Biota would 
frequently turn up. So you had the Chairman, who was Colin Trumble, there 
was a Mallesons’ lawyer. There was always a Mallesons’ lawyer present. But 
the negotiations were very funny, because there would be Peter Colman, 
myself and then from time to time another of the directors, Bill Kerford, who 
… was a financial man, with absolutely no idea of this world of 
pharmaceuticals whatsoever …. And every now and then we’d get down to 
negotiation where Peter Colman would … give you a stage whisper saying, ‘I 
think I’m going to resign from the board’. And I’d say ‘Peter, that’s not the 
thing to say in the middle of negotiations’. Ken Windle could hear what was 
going on. Ken Windle would come out the back of the shed and say, ‘Do you 
think we could actually cut down the number of people who came in from 
Biota, are they really all necessary?’ (interview with Quirk, 2007a)

Woods (2008) noted the importance of Biota’s solicitor at the time, Bill Brown 

from Mallesons – ‘he was very helpful during these discussions’ – as well as other 

                                                

2 Ken Windle held numerous senior positions with Glaxo and its subsequent companies. He was General Manager, 
Glaxo UK 1980 - 1983; Head of Commercial Development, Glaxo Group 1983 - 1986; MD, Glaxo Australia 1986 -
1995; Regional Director, GlaxoWellcome, Asia Pacific 1995-2000.
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experienced directors such as Bill Kerford. Despite Colman perhaps feeling out of 

place, his scientific input was crucial in this process:

So this is a one-person employed company trying to get attention? Well yes, 
but the director – in that stage of development – in fact two or three of the 
directors were actually actively involved in all of this, plus you have the 
scientists who in part were actually key to selling it [the potential IP], because 
you dealt with the management in, say, Glaxo but you also had to find 
scientific champions inside of the pharmaceutical company. So the scientists 
from the Victorian College of Pharmacy and the CSIRO were actually very 
important in that. (interview with Quirk, 2007b)

One important aspect of the negotiations to highlight is that, along the way, 

Biota enjoyed much support from key staff at Glaxo, both in the UK and in Australia. 

Bernard Taylor had been pivotal, and upon Taylor’s resignation from the top job of 

Glaxo Plc in May 1989,3 his replacement, Richard Sykes,4 carried on enthusiastically 

sponsoring the project. Woods recalled, ‘we … weren’t pleased to see Bernard leave. 

But we were quite pleased to see Sykes take it over, because we felt that he would be 

keen on the project, which I think he was’ (interview with Woods, 2007). Locally, the 

company also had a great product champion in Ken Windle. Again, Woods recalled, ‘he 

had been a very good supporter all along. And we had an extremely good relationship 

actually in the early days’ (Woods, 2007).

It is important to add the background to Glaxo Australia’s relationship with its 

parent, Glaxo Plc. In the early 1960s, Glaxo Laboratories (Australia) was the third most 

important subsidiary in terms of capital employed. Whilst the rest of that decade was

                                                

3 Taylor resigned following an announcement that Ernest Mario, who headed Glaxo Inc. (USA), was named chief 
executive of Glaxo Holdings Plc. (UK). This was due to a reorganisation of Glaxo’s management, Dr Mario reported 
directly to Glaxo’s Chairman, Sir Paul Girolami, and all other executive directors of Glaxo reported to Dr Mario.
4 Sir Richard Sykes joined Glaxo Research Limited in 1972 as Head of the Antibiotic Research Unit, before moving 
to The Squibb Institute for Medical Research, Princeton, New Jersey, USA. He became Director of Microbiology in 
1979 and an Associate Director of the Institute, and from 1983 to 1986 was Vice President, Infectious and Metabolic 
Diseases. He rejoined Glaxo in the UK as Deputy Chief Executive of Glaxo Group Research Ltd and was appointed 
Group Research and Development Director, Glaxo Plc and Chairman & Chief Executive of Glaxo Group Research 
Limited in 1987
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more a less a period of consolidation, the 1970s again saw the Australian division hit 

the parent company’s radar. Indeed, it was Taylor that championed a protracted period 

of subsidiary upgrading and skill development. Following his arrival in 1972, sales rose 

from 1% of the total market share to 10.5% by 1991. A look at the history of Glaxo 

highlighted the significance of Taylor’s time as head of the Australian subsidiary, ‘Until 

the early 1980s sales in Australia were greater than in the United States, and it was an 

indication of the importance of the subsidiary that, in 1983, Taylor was recalled to 

Britain to serve as chairman and managing director of Glaxo Pharmaceuticals (UK)’ 

(Jones, 2001 p. 426).

8.5.1 The First Agreements

The first agreement Biota signed with Glaxo was a research collaboration agreement, 

concluded in 1989. According to an official press release issued by Biota on 25 January 

1989, the company would concentrate its research efforts on producing more effective 

compounds based around the initial success, with scientists being confident that more 

active anti-influenza compounds were within grasp using the technologies currently 

only available to Biota. The press release foreshadowed that discussions would be had 

in the near future with Glaxo about ongoing programs and the commercialisation 

aspects. 

Within six months, on 8 June 1989, another announcement was issued: Heads 

of Agreement had been signed with Glaxo Australia Pty Ltd with regards to research 

funding. And finally, a long-term agreement was entered into on 21 February 1990. 

There were four parties: Glaxo Group Ltd (UK), Glaxo (Aust) Pty Ltd, Biota Holdings 

Ltd and Biota Scientific Management Ltd. The principal agreements between the parties 

are summarised in Table 8.1.

The long-term agreement signaled the sound progress the compound was 
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making and included a licensing component with Glaxo to have access to the sale of the 

drug should it make it through development and regulatory approval. The principal 

differences between the Heads of Agreement/long-term licensing deal and that of the 

long-term agreement was that the first deal was one of ‘research collaboration’ without 

a licensing component – as obviously at the first stages in late 1988 and 1989 there was 

no ‘product’ or ‘lead compound’ to license per se.

Table 8.1: Agreements between Biota and Glaxo

Type of agreement Date Content

Research 
collaboration with 
Glaxo Plc

1989 Initial testing programme designed to ascertain whether the first in 
a series of novel anti-influenza drugs developed by Biota was 
effective when given to animals.

Heads of 
Agreement with 
Glaxo Australia Pty 
Ltd

Jun 
1989

(a) Glaxo would pay all research costs, initially for 2 years, with an 
option for yearly extensions. The research by CSIRO and 
Victorian College of Pharmacy that had been funded to date by 
Biota Scientific Management Pty. Ltd. would continue with 
funding from Glaxo. Research costs were running at the rate of 
A$750,000 per annum, however the research expenditure was 
likely to be substantially increased.

(b) When suitable compounds were identified, Glaxo would fund 
their development to the stage where they may be marketed. 
The ongoing pharmaceutical, toxicological and human studies 
were estimated to take five to eight years, and may cost Glaxo 
up to A$200 million.

(c) Glaxo would pay BSM an annual fee of A$300,000 (indexed to 
CPI) in return for consultation, scientific facilities and staff for an 
initial period of 2 years. Glaxo then had an option to extend 
research for a further period and if it exercised that option it 
would pay a fee of A$300,000 (indexed to CPI) in the third year, 
A$200,000 (indexed to CPI) in the fourth year and thereafter a 
fee to be agreed.

(d) A number of payments to BSM had been agreed for different 
stages of the research and clinical development. These 
payments would total A$6 million.

Long-term 
agreement between 
Glaxo Group Ltd 
(UK), Glaxo (Aust.) 
Pty Ltd and Biota 
Holdings Ltd and 
Biota Scientific 
Management Ltd

Feb 
1990

(a) Glaxo would pay all research costs for 2 years with yearly 
extensions.

(b) Glaxo would pay Biota an annual fee initially of A$300,000 in 
return for scientific consultation. After the third year the fee 
would be A$200,000 and thereafter as agreed.

(c) A number of ‘milestone’ payments (totaling A$6 million) would 
be made to Biota as the research reaches various stages: 
(i) when a drug candidate was suitable for on-going  clinical 

development - A$1million. 
(ii) approval of a human clinical trial application: A$2  million.
(iii) when clinical efficacy trials were complete: A$3 million.

(d) When product sales commenced Glaxo would pay Biota $4  
million in advance royalties.

(e) A royalty of 7% on net worldwide sales would be paid once 
patented products were marketed.
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(f) Biota could co-market any drugs developed in Australia,  New 
Zealand, Indonesia and parts of Africa.

GlaxoWellcome
(Glaxo and 
Wellcome merged 
in 1995)

Mar 
1998

Adjustment to sales and marketing agreement signed in 1990.

In March 1998, it was announced that an application to market its 
influenza drug, Relenza had been lodged with the regulatory 
authorities in Australia and an agreement had been reached with 
GlaxoWellcome that Biota would receive a royalty of 10% for net 
sales of Relenza in Australia, NZ, South Africa and Indonesia, in 
exchange for the co-marketing rights in those countries.

GlaxoWellcome* Mar 
1996

R&D collaboration developing and commercialising a diagnostic for 
influenza

GlaxoSmithKline*
(GlaxoWellcome and 
SmithKlineBeecham 
merged in 2000)

2002 R&D collaboration and licencing agreement for the discovery and 
development of its novel anti-virals for hepatitis C (HCV)

Source: Biota Prospectus, 1985

Note: *These deals did not proceed

The long-term agreement represented the commencement of the commercial 

thrust associated with potential drugs, developed by Biota scientists, to treat influenza 

Virus A and B. Under the terms of the agreement (Table 8.1), Glaxo would now pay for 

all direct research costs as from the 8 August 1989 for at least 2 years. As anti-influenza 

compounds were developed and passed to the clinical evaluation stages, substantial 

financial and scientific input would be committed by Glaxo. Of the agreement, Peter 

Simpson firmly said, ‘We wrote it’, and both he and Woods both recall the painstaking 

work involved in drafting and rewording each line, with the help of their legal team 

(interviews with Woods, 2007; 2008). The relationship between the parties had now 

extended from a research collaboration to a licensing deal that was contingent upon the 

successful development of the science. 

Several months later, in May 1990, Biota Holdings Ltd and Biota Scientific 

Management Pty. Ltd announced that the agreement between their companies and 

Glaxo Australia Pty. Ltd was now in force. In accordance with the terms of the 

agreement, Glaxo would now pay Biota approximately A$1,105,000 and meet all 

agreed research and related expenses. Von Itzstein (interview, 2007) recalled that ‘on an 
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annual basis I would present a budget to Glaxo’ via Biota.

When Glaxo Plc took over the compound’s development in 1990, all the testing 

was conducted in the UK and the flu busters team at the VCP had started to be wound 

back a bit; although to that point, the team had synthesised over 60 compounds:

[We were] doing other things: … some defensive work round the compounds, 
doing the derivatives, all the chemistry. Afterwards, we passed [the 
compound] onto them. They did their own work to find out whether that 
candidate was worthwhile. So they did a lot of work. I remember they 
synthesised 10,000 compounds. I think [it took them] two or three years. 
Later, you just buy the synthesis and then use a robot. But that’s different. 
That’s our skeleton and they just put the muscle [on]. (interview with Wu, 
2007)

For Biota, the decision to enter into a deal with a partner was a necessity. At the 

time, they lacked the resources, both in terms of financial and human capital, to take 

their basic research further into development. The decision they had to make, though, 

was how to set up the arrangement. This was a cause of concern initially as they had no 

precedent to follow:

… I had absolutely no experience of drug development at that stage and I 
wouldn’t have known [if it was the right set of agreements]. I suppose the 
answer is that none of us actually knew. And it didn’t seem to be any different 
to the deals which people were doing in the States, which was giving the 
molecule over to a big company. So I think maybe for its time it was right, it 
was the best you could do under the circumstances. (interview with Quirk, 
2007a)

Co-marketing rights were weighted heavily in favour of Glaxo, with Biota only 

having rights to market Relenza in Australia. However, at that stage, Biota was not in a 

strong position to negotiate otherwise:

The agreement specifically said that we had co-marketing rights. I mean, there 
was no way that Biota was in a position to sort of take advantage of those co-
marketing rights. I mean it wasn’t – we had nothing. We had to go into a deal. 
We went off and we did presentations with CSIRO and Sigma and various 
others to see if they were interested in the co- marketing rights. [Interviewer: 
You were going to license your own co- marketing?] Yeah, yeah, yeah and 
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well. I can’t remember under the agreement whether they [Glaxo] did or not 
but probably they did, probably they did [have some say in the choice of 
partner]. (interview with Wadley, 2007)

Biota and GlaxoWellcome announced a subsequent agreement in March 1996. 

This would be an adjunct to the core agreement and involved the development and 

commercialisation of a diagnostic test for influenza. The concept of having a test to 

indicate the presence of influenza had been toyed with for some time, harking back to 

the attempted deal with Symex (discussed in Chapter 5). Driving it was the need for 

unequivocal diagnosis of the flu to satisfy reimbursement by the various American 

Health Care Management Organisations (HMOs). The joint press release dated 8 March 

1996 stated:

Biota Holdings Limited today announced an Agreement with Glaxo 
Wellcome, which will facilitate and expedite Biota’s development and 
commercialization of a diagnostic for influenza. Biota and GlaxoWellcome 
have jointly recognized that optimal use of the influenza therapy, GG167, will 
be greatly assisted by the availability of a rapid, easy to use diagnostic for the 
physician’s office market. The diagnostic is expected to provide rapid 
confirmation of a physician’s diagnosis so that GG167 can be appropriately 
prescribed when it becomes available for sale. The drug is currently in phase 
II human clinical trials worldwide and has an anticipated filing date for a 
product license at the end of 1997.

Under the agreement with GlaxoWellcome, Biota has exclusive worldwide 
rights to exploit the intellectual property developed in the GG167 programme 
for the development and marketing of the diagnostic. Subject to regulatory 
approvals, the diagnostic and GG167 will be made available in the same 
markets. GlaxoWellcome will assist Biota with information and test samples 
from the ongoing clinical trials with GG167 and, subject to availability, will 
provide certain chemical compounds to Biota. (Biota Archives Online)

However, the deal with GlaxoWellcome would not eventuate. There were 

various motivations and issues surrounding this potential deal; some Biota employees 

were of the opinion that GlaxoWellcome felt somewhat threatened by the development 
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of a diagnostic test. This might mean sales of the anti-influenza drug could be 

cannibalised, if primary health care providers could prove that patients were not 

actually suffering from the flu. However, shortly after this deal was shelved with Biota, 

GlaxoWellcome recanted and decided to collaborate with Quidel, with whom Biota had 

previously investigated working with before they entered into their Symex deal in 1991. 

It is important to mention that this agreement was made between Biota and 

GlaxoWellcome, not Glaxo. In 1995, Glaxo and Burroughs Wellcome had merged 

companies. This merger was typical in that it involved corporate consolidations as well 

as shifts in organisational structure and culture.

Two years following the decision not to pursue the diagnostic collaboration, the 

companies met again at the boardroom table. This time there was an amendment to the 

primary deal of February 1990 – which covered the royalties that Biota would receive 

from Relenza’s sales. The amount would now be 10% (up from 7%) and Biota would 

have co-marketing rights in specified territories (see Table 8.1). A final point of 

attempted collaboration followed the excitement of Relenza’s approval by the FDA in 

1999. This agreement was aimed at commercialising Biota’s hepatitis C technology 

(HCV), and GlaxoSmithKline were the partnering firm.5 It is not clear why this deal 

failed to proceed. 

What the ongoing agreements highlight is the way in which Biota’s relationship 

with Glaxo, GW and GSK evolved over time. These partner firms were making 

continued commitments to each other and allowing their relationship to adjust as their 

combined objective of commercialising Relenza began to materialise in more concrete 

ways.
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8.5.2 Market Uncertainty – and Failure?

The clinical trials proceeded and in 1999, Glaxo attempted to cross the finish line first 

in the race to bring an anti-flu drug to the market – but fell at the last hurdle. The US 

Food and Drug Administration (FDA) did not approve Relenza for sale in the USA –

claiming it did not provide a clinical benefit that was deemed significant. Whilst the 

product performed safely and effectively, the FDA stated that in their opinion, its 

benefit to patients was marginal. Moreover, Biota and Glaxo did not anticipate the 

competition, Gilead and its commercialisation partner Roche, to be so close on their 

heals with Tamiflu:

[O]ne of the things about this business is you haven’t even got it [security] 
when you’ve got it [scientific proof] because what I’m saying there is, is that 
you can run through this thing and have your research and development risk 
and all of what goes with that and this is where Biota shareholders misread it 
because they thought well ‘research risk’ is taken care of, we’ve got [a] big 
brother, we’ve got this [partner in Glaxo], we’ve got that and then all of a 
sudden we’ve got commercial risk [i.e. the FDA.] ... [T]hat was a painful 
reminder for them. [And not only the FDA but] then you get a competitor cut 
across [your research and] you’ve got – the commercial risks tak[ing] over 
where the R&D risks left off. (interview with Wadley, 2007)

Shortly after Relenza finally received FDA approval, Tamiflu was also given 

marketing go-ahead in the US. Within the first 12 to 18 months following product 

launch in 2001, Biota management noticed sales of Relenza were falling, at the same 

time as, more disturbingly, Tamiflu’s market share was skyrocketing – hence at the 

expense of Relenza. Tamiflu’s market dominance has continued. In 2007, Tamiflu had 

sales of 1.9 billion Swiss francs (A$1.8 billion), making it a major profit driver for the 

Swiss group, Roche. In the same period, Relenza sold £262 million (A$510 million) 

(Holmes, 2008). In 2004, Biota issued a writ against GSK alleging that that the latter 

                                                                                                                                              

5 In 2000, GlaxoWellcome underwent yet another merger, this time with the pharmaceutical giant 
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had failed to market the product in accordance with the 1990 agreement that stated 

Glaxo shall use ‘its best endeavours’ to achieve sales of the product. With a market 

capitalisation value of approximately A$320 million in 2008, Biota is alleging GSK 

owe them damages in the order of over A$700 million. To date, Biota’s share price has 

fallen dramatically from its high of over A$9 to approximately 75 cents at the present 

time (i.e. August, 2008) and the total royalties Biota has received have been well below 

anticipation, even in light of the increased stockpiling of both Relenza and Tamiflu by 

world governments and health care agencies as a prophylactic for a pandemic of bird flu 

or similar event such as SARS.

8.6 Cooperating for Innovation 

In this section, the evolution of the relationship between Glaxo and Biota, the 

chronology of which was presented in previous sections, will be analysed. It is perhaps 

tempting to attribute the problems that emerged to the wrong choice of partner or poor 

contractual provisions. Yet, while acknowledging their inexperience and limited options 

at the time, all of the Biota case informants reflected positively on their choice of 

partner and the contents of the agreement: 

I think Glaxo, looking back, [were] … still the logical people. In my day when 
we joined up with them, they were the best people available and I though they 
had the best goodwill around for us. (interview with Woods, 2007)

If you look at the contract that was signed with GSK in ’89, that would never 
fly with pharma these days. There’s no way we’d have received [those terms 
and conditions] – and that’s one of the reasons why this litigation against 
GSK, I think, will ultimately be successful, because that contract is reasonably 
sound. It’s not often you look back with the benefit of hindsight and go, ‘gee, I 
wouldn’t really have changed too much’. (interview with McDonald, 2007)

[Glaxo] was absolutely the right partner, it was the right deal, it was a good 
deal and the product got to market. That is an ideal outcome, which is really 

                                                                                                                                              

SmithKlineBeecham.
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the end aim. (interview with Molloy, 2005)

I will argue in this section that the evolution of the relationship can best be 

understood in the context of the innovation process which the two parties had embarked 

upon. As emphasised in Chapter 7, technological uncertainty is inherent to the new 

product development process of commercialising a human health therapeutic: ‘It’s a 

high risk [process]. A very high risk, because eventually ... you have to deal with these 

kind of things [science and commercial challenges]. You can’t see light at the end of the 

tunnel’ (interview with Wu, 2007). Certainly, the light at the end of the tunnel was not 

visible when the research collaboration commenced. As has been discussed in earlier 

sections, the stage at which Biota and Glaxo entered into their research collaboration in 

1989 essentially dictated that their union would be of a ‘long-term nature’ (provided 

that the drug survived testing and approval). Glaxo secured marketing rights to the final 

product (see Table 8.1) as one of its conditions for financing the drug’s development. 

Given that it was to be expected that development would take at least 5 to 8 years (see 

Table 8.1), followed by regulatory approval and marketing until the end of patent life,6

the association between Glaxo and Biota could have been predicted to span at least 20 

years:

What people tend to forget, and this is where commercial experience comes to 
bear, you forget that when you’re signing a partnering deal it’s actually a 10 to 
20-year deal and you’ve got to be really smart. If you’re thinking about a 
business that you want to be around in that time then you have to contemplate 
scenarios that are very difficult to deal with. (interview with McDonald, 2007)

Unequivocally, the protracted time required for drug development and 
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commercialisation means that the relationship between the parties will evolve and 

change, and not always in a positive way. The degree of technological uncertainty that 

the two parties faced was not just the result of the length of time involved in the 

innovation process, however. Compared to traditional licensing deals, which involve 

market-ready technology, the Biota-Glaxo research collaboration and licensing 

agreements concerned a product concept that had not been proven, was not ready for 

sale and still required substantial development. In this section, the implications of this 

prolonged technological uncertainty will be analysed. Long-term licensing studies 

looking at relationships are rare and as such, this discussion makes a contribution to our 

understanding of the features of traditional licensing arrangements: power and 

dependence, commitment, monitoring and control. These elements play a role in this 

long-term relationship, but they take particular forms in this context. The interactive 

elements of long-term technology licensing is analysed by Welch, (1985, p. 46) who 

proposes, ‘Much depends on the abilities of both partners to establish and nurture a 

productive, interactive relationship, for it is through effective relationships that 

technology is successfully transferred’.

8.6.1 Losing Control Over Product Development

Because the first Biota-Glaxo agreements were negotiated when the compound was at 

the pre-clinical stage, the degree of uncertainty was particularly high. When Simpson 

and Woods travelled to London in 1988, it was by no means clear that the compound 

would work. The compound that Biota delivered to Glaxo was not the one that finally 

entered into trials. Glaxo scientists, together with the VCP team, devoted several years 

to isolating the compound with the highest level of in vitro activity. The compound that 

                                                                                                                                              

6 The standard patent life granted in Australia, the UK and the USA is 20 years from the earliest priority 
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was finally selected in 1992 to enter into clinical trails – labelled GR121167X and 

subsequently GG167 – was described as a ‘Rolls Royce’ compared to the original 

‘Volkswagen’ supplied by Biota (interview with von Itzstein, 2007).

As well as improving the activity of the compound, a challenge at this stage was 

to find an administration route. In the end, Glaxo and Biota made the crucial decision to 

administer the drug intra-nasally, rather than via injection, which had been tried before 

by a rival scientific team but had failed. Glaxo’s market leadership in respiratory 

medicine was an important contributory factor in solving this problem. Both sides 

nevertheless continued to search for a compound that could be administered orally, in 

the form of a tablet. In the end, Glaxo made the decision to abandon the search and 

continue with the development of GG167. It used existing proprietary technology, 

called the Diskhaler, as its intra-nasal delivery vehicle.

Glaxo’s decision has remained contentious since it provided Tamiflu, which was 

an oral compound, with a significant competitive advantage. Many on the Biota side 

cited this as the beginning of Relenza’s premature decline: 

… I think I would’ve pressed harder with the final research efforts that were 
made when Glaxo effectively gave up and they didn’t try … because that’s 
where the game was lost in not having the oral formula .... When Glaxo pulled 
out of the research a bit prematurely – and let’s face it, they had spent a lot of 
money getting to that point. But it really astounds me that they didn’t do a bit 
more and have more skill in developing the oral product, not only Glaxo ....
It’s a case of where do you stop? (interview with Woods, 2007)

The partnership, although aimed to facilitate the product’s development, 

involved the smaller partner, Biota, capitulating with regards to technological

development and, as their formal agreement dictated, allowing Glaxo the decision to 

decide on the delivery:

                                                                                                                                              

date filing.
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… well once we’d given up co-marketing rights what were we going to do? 
We weren’t marketing it…. They were way down the track then with an 
inhaled drug. How it was delivered was really their thing. I mean it was an 
inhaled drug. It was part of the whole package. No, we had very little input. 
[They could use] whatever was appropriate to get the right amount of 
compound into the lungs, but time was the essence, you see, and I guess 
somebody had made a decision to cut costs because they had this thing ... [i.e. 
Diskhaler, that had] already been on the shelf for five or six years or whatever. 
(interview with Wadley, 2007)

This meant that the form that the product finally took was not decided by Biota. 

Biota effectively lost control of the ability to manage the new product development 

process at a very early stage: 

The only trouble, I remember the difficulty with it all … because it was done 
so early in the [biotech] scene was that we essentially gave over all the 
management of the project to Glaxo. Once we’d come upon a molecule, which 
they took into development, then we were really out of the picture, except for 
developing the sort of patent suite that surrounded the main molecule. But 
other than that, we had no say in clinical trials, no say in any development at 
all. And not even to the extent of committees or reviews. (interview with 
Quirk, 2007a)

Contributing to this lack of control was the fact that Biota had a contractual 

arrangement with the VCP to provide the research team. When the agreement with 

Glaxo entered into force, Glaxo paid the VCP directly, ‘which then sort of meant in a 

way that Glaxo and the VCP were talking together about what the program was doing 

… – what our program was doing. They tended to bypass us’ (interview with Wadley, 

2007). This lack of inclusion created internal tensions that many associated with Biota 

have speculated contributed to the failure to produce an oral compound. As it was, 

Glaxo and the VCP teams were working in parallel rather than in cooperation, so did 

not benefit from the sharing of their intellectual property. As such, the structuring of the 

cooperation between the different parties possibly impeded the potential for innovation. 
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8.6.2 Sustaining Relationship Commitment

The relationship between Biota and Glaxo presented challenges to both sides over time. 

From Biota’s point of view, reducing its dependence on Glaxo was an ongoing concern. 

At one stage, Glaxo began making noises about taking a further stake in the company –

both financially and managerially via a seat on the Board: 

[In] 1992–1993 Glaxo approached us to see if ... we were interested in letting 
them do a placement with us, and ... maybe acquire 10 per cent or whatever of 
the company. I think this [might have been] a Ken Windle initiative. [They 
also] wanted a Board seat ... Peter [Simpson] and I discussed it and I don’t 
think it went any further. Maybe it went to the Board but we decided that we 
wouldn’t do it …. We weren’t interested because at that stage in our lives, 
whilst money would have been good, we didn’t want to have a dominant sort 
of licence partner on our Board. It might preclude us from licensing with 
anybody else or got in the way a bit. (interview with Wadley, 2007)

As is evident from the above comments, the relationship that Glaxo was 

proposing was initially appealing, certainly from a financial perspective. However, the 

risk associated with a tighter connection with Glaxo was that it could have potentially 

put a stranglehold on Biota’s long-term development. This was especially significant 

considering that at this time, 1992-1993, Biota was essentially a one-product company, 

with the two other research projects listed in the Prospectus having been abandoned. 

The company spent the rest of the decade trying to reduce its dependence on Glaxo by 

diversifying its product portfolio (see Chapter 5).

On Glaxo’s side, internal corporate changes were the main reason that the 

company apparently began to reassess the relationship. While this could not have been 

foreseen in 1989-1990 when the agreements between the two companies were signed, 

the 1990s was a period of unprecedented M&A activity in the pharmaceutical industry 

(see Chapter 3). On 17 March 1995, Glaxo Plc announced that the Federal Trade 

Commission (FTC) in the United States had effectively cleared its merger worth £9.1 
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billion (US$14.3 billion) with Wellcome Plc. At the time of the announcement, it 

seemed that the impact of this strategic union would be negligible. Development of 

GG167 continued – albeit slowly. However, by the following year the impact of the 

merger was becoming more apparent. Unfortunately, GG167’s trials did not take place 

as scheduled. Like almost all mergers involving firms of this size, there are challenges, 

delays and shifts in focus. However, the 12 months’ loss of time meant that the 

competitors, Gilead and Roche, were able to pick up the pace and move quickly 

towards catching the Biota/GW team. Astonishingly, the Biota managers would later 

watch Tamiflu rocket to market and all but catch Relenza for product launch in 2001. 

Some in Biota still feel that this lack of focus during the merger period was partly 

responsible for Relenza’s ultimate failure to achieve market acceptance:

You know that’s the business we’re in, they’re [big pharma are] our customers 
really. … [B]ut remember there’s been a lot of changes going on in the big 
end of town. … [W]e at Biota really copped [it] when … Glaxo merged with 
Wellcome. The bloody thing was dead in the water for a year. Yep, yep so you 
know that’s just the risk that you take and what could you do. That’s just part 
and parcel of it [doing a long term deal]. (interview with Wadley, 2007)

Although many at Biota felt the merger between Glaxo and Wellcome caused 

delays and instability during that period, circa 1995, development nevertheless 

continued. But in 2000, a second critical merger was announced – this time 

GlaxoWellcome merged with SmithKlineBeecham and became known as 

GlaxoSmithKline (GSK). At this point, Relenza had secured marketing approval from 

the FDA and was being launched around the world. Unequivocally, the majority of the 

Biota informants identified this merger and the subsequent shift in strategic focus as the 

turning point in the relationship, and at such a pivotal time – within 12 months of 

Relenza’s launch on the world market:

Well after that [the merger] there [was a] portfolio review [in GSK and it] in 
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our opinion was [then] that Relenza was de-emphasised and really it killed the 
product, it certainly killed our royalties stream. What went wrong was that 
Glaxo merged with another company and changed direction. (interview with 
Molloy, 2005)

Reece also agreed with this assessment, saying, ‘It happens all the time and I 

think Relenza in my opinion suffered from being … associated with a company that 

went through two mergers’ (interview, 2007). For Molloy, the effect of the merger is 

evident in Biota’s share price:

In 1999 it [Biota] had a market capitalisation of A$500 to A$700 million at 
that time and was the flag bearer for the industry. Then of course when Glaxo 
merged with SmithKline in 2000 and dropped support for Relenza, the share 
prices collapsed as a consequence and came back down to less than A$1 fairly 
quickly and has remained at that level ever since. So, it has been very hard for 
Biota to recover. (interview with Molloy, 2005)

A former Biota executive, Andrew McDonald, who was the Company Secretary 

from 2002 until 2005, explained that for him, the licensing dispute has reinforced the 

importance of building in protections into agreements:

I’ll just use the example with GSK – when your partner suddenly says, you 
know what, the drug’s okay but we’ve got other priorities than this? How do 
you protect that? What happens? Obviously, you have to think about it, so 
how do you protect it? You have to build it into the contract to the extent that 
the partner will always negotiate it. So, you have to sit there and it’s really 
easy; you’re sitting there and all you want to do is to get a deal on the table –
and this would apply to all biotechs going through it – you want to do a deal 
and you want a smart deal. To be perfectly honest, you’re sitting there and 
your team’s going, gee, I forgot the deal at home. You go, well, hell, I want 
the protections there later on in case we actually get done over. They go, but 
that won’t happen. You go, well, no, but if none of those things don’t happen 
we wouldn’t have a contract, anyway. We wouldn’t need one. You have to put 
in the protections. It’s not about being unreasonable. In fact, it’s all about 
thinking, if I’m entering into this, what are the circumstances I need to protect 
against? 

However, the interviewees also stressed that even in hindsight, they could not 

see how it would have been possible to predict, and therefore plan for, the effects of the 
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two mergers. The length of time from ‘molecule to market’ therefore posed 

considerable challenges when it came to sustaining relationship commitment despite 

radical changes in corporate strategy and structure. 

8.6.3 Controlling the Uncontrollable 

Biota can be described as a company of ‘firsts’7, and its agreement with Glaxo counts 

among them. As has been discussed, the cooperation was a ‘first’ for Glaxo as well as 

for Biota. Consequently, it has provided those involved with numerous lessons on 

managing research and licensing cooperation. As McDonald reflected, ‘Unless you’ve 

actually seen this happen … – I learned a lot from that Biota-GSK deal’ (interview, 

2007). While McDonald stressed the need to build in protections into agreements, 

others pointed out the limitations of contractual provisions:

Can you monitor the licensee? You’ve got to understand that power rests 
where power rests and you can’t fundamentally alter that. What everybody 
tries to do is to contain the unreasonable wielding of power through 
authoritarian mechanisms, contractual mechanisms. What I would argue is that 
the sort of deal which we had with GSK was about a blanket control which 
says you will use your best endeavours to develop and market the product, and 
this proved to be not particularly helpful during the transformational phases of 
the program. In other words, if we licensed Zanamivir in 1992 to GSK they 
got it to market in the year 2000 or ’99/2000, in that intervening eight-year 
period we got snippets of information and that’s all we got. We were satisfied 
that, in fact, we had an enforceable position because of this best endeavours 
clause. In reality, what you did is you lost transparency. (interview with Cook, 
2007)

Cook therefore highlights another problem: the functioning of the 

‘transformational’ phase during which the drug was proceeding through development, 

trials and regulatory approval. Wu, the scientist who helped discover the Relenza 

compound at the VCP with Mark von Itzstein, also put forward the view that rather than 

                                                

7 Biota was the first, and so far only, Australian biotech company to take a drug all the way from 
discovery to the market.
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attempting to control Glaxo, the aim at this stage should have been about transparency 

and monitoring: in other words, to have full disclosure and a say in the decision 

making. This would amount to a real research collaboration in which IP was shared and 

developed in cooperation, rather than a licensor/licensee arrangement, ‘You can’t 

control Glaxo. You can monitor them ... you are monitoring their progress, but Glaxo 

won’t listen to you’ (interview with Wu, 2007). 

In light of this, and considering the experience gained from this particular deal, 

Biota executives have commented as to what they see the future of licensing to be:

… companies such as ourselves will start to put the equivalent on the licensee 
of what they put on us on our milestone payments. What we’ll say is you’ll 
have to deliver this milestone by this date. If not, this and this and this happen. 
You’ll have to do this by this date and if not this and this will happen. The 
trick will be, because it’s a developmental program, there’s got to be some 
ability to renegotiate those things. … [W]e’ll deliver the first phase of that 
study and then we’ll nut out what Phase II and Phase III will look like ….
(interview with Cook, 2007)

Considering the full extent of the process of human health product innovation 

and development and risks to be expected and managed throughout a potential 20-year 

relationship or beyond, there are some alternative solutions that are emerging for 

younger, and smarter biotechs (very possibly thanks to the lessons learned by Biota):

They are figuring out all the things they want and they are building in profit 
share relationships or contingencies and they are building in a lot of things that 
ten years ago [weren’t there] … the deals these days are nothing like the deal 
that Biota did with Glaxo back in 1990. They are much more complex, they 
are much more giving the little biotech company a measure of control and a 
development path. Now if I were a big pharmaceutical company and it was 
going to cost me about the same to buy the biotech versus going through the 
pain of managing that whole relationship for ten years, it might be easier to 
just buy them. (interview with McDonald)

Recent commentators have intimated that it may be quicker and less painful for 

GSK to acquire Biota, in a hostile way if need be, to expedite the process and conclude 
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the matter once and for all. Colin Trumble, who was Biota’s first chairman, responded 

to this suggestion by saying, ‘Well, I could never understand why they [Glaxo] didn’t 

do that [buy out or take over Biota] years ago. But … that could well be an easy way 

out for them’ (interview with Trumble, 2007). 

8.6 Conclusion

Twenty years since signing their first agreement, Biota and GSK remain connected. The 

contract remains in place and the product is still being sold, even though the 

relationship has soured. Former Biota CEO Peter Molloy, who made the decision to 

take GSK to court, was confident that both parties could continue to do business 

together in the future: 

What went wrong was that Glaxo merged with another company and changed 
direction. They employed new management; they decided to go in a different 
direction. See, in the industry, we regard it as a normal course of business. The 
dispute and the litigation, it just gets resolved and frankly there shouldn’t be 
any lingering hostilities between Biota and GSK after[wards], we should be 
able to do partnership deals. (interview with Molloy, 2005)

Nor have technological uncertainties in the anti-flu drug market been resolved: 

most recently, Tamiflu has been found to have potentially damaging side-effects and 

resistance that have not been associated with Relenza.

This chapter has highlighted both the protracted nature and intense complexity 

associated with identifying, negotiating and maintaining a relationship between 

companies in an industry characterised not only by market and corporate uncertainty, 

but also by the technological uncertainties resulting from the protracted innovation 

process. The very nature of the products and the processes entail considerable risk for 

both parties at every step of the new product development/innovation pathway to 
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commercialisation. I argued that the tensions that developed in the Biota-Glaxo 

relationship resulted from Biota’s lack of input into the product development process, 

GSK’s change in strategic direction that took place just when the product was reaching 

the end of its long journey to market, and the lack of mechanisms available at the time 

to manage the ‘transformational’ period of research collaboration. It has been seen then, 

that management of the innovation process over a long period created very distinct 

challenges for the two partners. 
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Chapter 9

CONCLUSION

9.1 Why Study Biotech Firms and are they Born Globals?

My research has focused on trying to understand why the born global model does not fit 

the internationalisation pattern of the biotech firms in my study, despite it being 

strongly suggested in the born global literature that these innovative firms are 

potentially exemplary cases of rapid internationalisers. I sought to understand how the 

internationalisation of these small firms with radical innovations might best be 

explained and who or what were the key resources they relied upon to internationalise.

Table 9.1 offers a summary of the abductive strategy used to address these questions. It 

shows the assumptions embedded in my initial theoretical orientation, contrasted with 

the empirical findings. In each chapter, my understanding of the findings was enhanced 

by referring to alternative research streams (such as the theories on organisational 

emergence in entrepreneurship). My interpretation of my case findings has led me to 

develop an alternative account to that found in existing born global research. The 

redirections I took in the abductive analytical process are made clear in this table, as is 

my critique of born global literature. While I have found that born global theories 

provide an insufficient explanation of the internationalisation of my case firms, the 

wider implications of this case study now need to be examined. 
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Table 9.1: Summary of the Abductive Research Strategy

Chapter Title

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Born globals do not follow
traditional internatinalisation
pathways

Individual entreprenuerial
orientation is a predictor of
born globalness

Born globals internationalise
shortly after inception

Key Born Global
Arguments Empirical Findings

Inception is a process

Individual AND the top management
team AND the organisational
spornsor are essential for firm
establishment

High tech firm's internationalisation
is impacted by their complex and
protracted innovation processes

Biotech firms engage in
relationships to try to manage
technological as well as market and
corporate uncertainty

Licensing

E.g.:Welch (1985)

Innovation

E.g.: Van de Ven et al. (1999);
Kuemmerle (2002)

Entreprenuership
(organisational emergence)

E.g.:Carter, Gartner & Reynolds (1996);
Katz & Gartner (1988); Liao, Welsch &
Tan (2005); Reynolds & Miller(1992);
Van de Ven, Hudson & Schroeder
(1984)

Additional Theoretical Lens

University spin-outs

E.g.: Clarysee & Moray (2004);Degroof
& Roberts (2004); Meyer (2003);
Ndonzuau et al. (2002); Nicolaou &
Birley (2003); Shane (2004); Vohora et
al. (2004)

Born globals are
distinguished from
traditional firms by the
timing rather than the nature
of their international
agreements

In the following sections I show how the research questions I posed early in the 

study have led me to propose new insights into the internationalisation of high tech 

firms. My first contribution, I argue, is to have shown that oversimplified measures of 

‘inception’ have led to ‘conceptual stretching’ of the born global category. This does 

not imply that born globals do not exist; rather, I argue that greater care needs to be 

applied when measuring inception. Ultimately, biotech firms do not fit easily into the 

born global category because a lengthy innovation process means they are likely to 

have strong pre-organisational roots extending far beyond their incorporation date. This 

pre-organisational history needs to be factored in because it affects the firm’s 

internationalisation (and indeed, the pre-organisation’s activities may even be 
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international). My second contribution is to suggest a driver for internationalisation that 

is not included in existing research into high tech firms; namely, the influence of the 

innovation process. The innovation process affects the firm’s pre-organisational 

development, ‘entrepreneurial’ orientation, sequence of international activities and the 

nature of the agreements it enters into.

9.2 Conceptual Stretching of Born Global

My research set out to contribute to the emerging born global theory; yet I immediately 

encountered the problem of how to operationalise the core concept of the born global. 

Various challenges concerned with operationalisation having already been debated in 

the born global literature; most notably, the length of time that can pass between 

inception and internationalisation for the firm to qualify as born global (two years? 

three? six? eight? ten?). But in my study, another issue arose that has received very 

little consideration in the literature; the treatment of inception, which was typically 

conflated with the formal act of legal incorporation. Operationalising ‘inception’ is 

critical because, depending on how this is done, firms may be treated as born globals 

even though this is a misrepresentation once their full histories are examined. The 

biotech firms I studied had very rich histories of organisational emergence, due to the 

long period of R&D required to bring an innovation to the point of holding commercial 

promise. Thus, to denote these firms as born global ignores this history.

While my findings are confined to four firms within a very singular industry, there 

is evidence in entrepreneurship literature (e.g., Carter et al. (1996); Katz and Gartner 

(1988) that complex pre-organisational histories are a distinguishing feature of high

tech firms more broadly. Authors have pointed to the fact that many high tech firms 

(and in fact, all the biotech firms in Australia studied by Vitale, 2004) source their 
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technologies from existing organisations (see Roberts, 1991 for an extended 

discussion). High tech firms may not be cases of rapid internationalisation so much as 

slow gestation.

These concerns about operationalisation are not just an issue of technical 

measurement; rather, they amount to what I believe is a form of ‘conceptual stretching’ 

of the ‘born global’ concept; that is, a sign that there has been a ‘lumping together [of] 

dissimilar cases to get a larger sample’ (George and Bennett, 2004, p. 19). Essentially, 

relying on incorrect classifications of firms potentially leads to a situation where the 

scope conditions of a theory can be distorted. 

Given that my findings suggest there is the potential for conceptual stretching in 

the born global literature, I decided, subsequent to my empirical data collection, to 

undertake a re-analysis of five prominent cases of firms that were previously classified 

as born globals to establish if their reported inception paths had been truncated or even 

oversimplified. While I do not wish to imply that this exercise increases the statistical 

significance of my findings, it does provide some preliminary indications about their 

potential transferability. In his first commentary on the born global, Cavusgil (1994, p. 

18) provided three examples of Australian firms he defined as a ‘new breed of 

exporting companies’: ANCA, QPSX and Invetech. However, upon closer examination 

these firms are not such clearcut examples of the born global phenomenon. Cavusgil 

claimed ANCA was founded in 1980 and began exporting in 1985; however, the 

company’s website shows the founding date to be 1974. QPSX was founded in 1987 

and according to Cavusgil (1994) was exporting within two years, but its founders 

actually included Telstra (the then government-owned telecommunications monopoly) 

and the University of Western Australia, with the two organisations having developed 

the technology in a collaboration that took place from 1984 to 1986. Invetech was set 
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up in 1987, but by a group of ex-P.A. Technology employees who had worked for the 

company’s south-east Asian laboratory. British-based P.A. Technology was founded in 

1969 and besides the south-east Asian operations, had laboratory facilities in 

Cambridge, UK as well as Princeton, NJ and was considered to be a world leader in 

technology consulting with sales in excess of £20 million (Freeman, 1986; Marsh, 

1987). The new firm was backed by Australia’s Wilson Group, which owned a 20%, 

and was behind setting up the breakaway firm (Skapinker, 1987).

Once firms have been categorised as born global, there is the possibility that this 

is perpetuated by other authors who are simply ‘piggybacking’ on previous studies. An 

example of this is the Australian medical devices company, Cochlear, that produces 

hearing implants for the deaf, which was described by Michael Rennie (1993, p. 45) in 

his influential study in the McKinsey Quarterly as ‘a prime example of a company that 

was “born global”’. Rennie’s example of Cochlear has been repeated by Liesch, Steen, 

Middleton, and Weerawardena, (2007), Madsen and Servais (1997), and 

Wickramasekera and Bamberry (2003). Certainly, Cochlear seems to easily fit the born 

global definition. The company was registered in 1983, the following year it established 

a US office to oversee clinical trials taking place there, and in 1985 the US FDA 

approved its implant for sale, opening the door to the largest market for medical devices 

in the world. Thus, the company commenced international operations almost 

immediately upon establishment. However, a closer examination of the emergence of 

Cochlear (for an extended discussion see Hewerdine and Welch, forthcoming) casts 

doubt on whether it really is such a ‘perfect example’. Cochlear was in fact set up as a 

subsidiary of a well-established Australian multinational, Nucleus. Nucleus had been 

part of a three-way collaboration between university, government and industry to 

commercialise a discovery that could be traced back to 1967 and which was patented in 
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1977. As a commercial partner, Nucleus began international market planning and 

development with the FDA as early as in 1979, with these activities funded by 

government. When the Cochlear subsidiary was established, it was able to draw on the 

resources of the group as a whole – that included technological, managerial and 

financial resources – as well as the time-consuming and delicate process of establishing 

relationships with medical experts and regulatory authorities in international markets 

before product launch. Thus, by the time Cochlear was established in 1983, it was a 

somewhat old ‘new venture’ (Hewerdine and Welch, forthcoming). 

A final example of conceptual stretching (George and Bennett, 2004) can be 

found in Oviatt et al’s (1993) account of Heartware, a ‘born international’ medical 

equipment company (Hewerdine and Welch, forthcoming). Heartware was incorporated 

in 1988 and began its first marketing efforts in 1989. The firm’s sole product, an 

electrophysiology system, had been developed by two researchers in Holland and was 

in-licensed from the University of Limburg. The state of the system at the time of the 

licensing agreement, the relationship between Heartware’s CEO and the researchers, 

and the scientific credibility and networks of the original inventors were aspects of the 

development phase of the innovation which affected Heartware’s path upon foundation. 

Hence, when Heartware was founded, the electrophysiology system already had a 

history, which imprinted itself on the company. Thus, to exclude this product 

development phase from analysis is to overlook factors relevant to the firm’s 

internationalisation and performance.

As a result of these findings, I am calling for greater theory refinement, paying 

particular attention to the scope of current claims about born globals. Potentially, there 

may be substantially fewer born globals than is currently estimated. Moreover, these 

firms may not be congregated in the high tech industries to which they are currently 
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assumed to belong. Potentially, the internationalisation of at least some high tech firms 

may seem rapid simply because their long period of organisational emergence has been 

overlooked. I would argue that inclusion of this pre-organisational history is in line with 

other pleas for processual theories of internationalisation (e.g. Jones and Coviello, 

2005). 

9.3 Adding the Innovation Lens to Conceptualise the High Tech Born Global 

High tech firms are undergoing a process of innovation: that is, at the core of their 

business is a product or service that is intrinsically linked to research, its development 

and commercialisation. Yet the born global literature has not factored this into their 

explanation as to why these high tech firms may be considered born global and thus 

internationalise in the way that they do (see Chapter 2). This is despite the existence of 

a sizeable body of literature concerning university spinouts (e.g., Clarysee and Moray, 

2004; Ndonzuau et al., 2002; Nicolaou and Birley, 2003; Shane, 2004; Vohora et al., 

2004), innovation (e.g., Van de Ven, 1999), entrepreneurship, and the corresponding

commercialisation patterns of firms involved in R&D. In fact, the only place innovation 

has been considered in the international business context has been in the exporting 

literature. However, here innovation is only considered to the extent that export is 

conceptualised as a form of innovation (e.g., Simmonds and Smith, 1968).

My findings indicate that because of the innovation cycle these biotechnology 

firms are engaged in, inception should be considered a process with the first steps 

towards internationalisation potentially commencing before legal incorporation.

Innovation ventures can develop their potential, as well as their international linkages, 

outside of a company structure. Internationalisation is therefore not dependent on legal 
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incorporation of the firm, and theories of internationalisation should not be restricted to 

the period when the organisation is formalised. 

The nature of the innovation process also explains why ‘entrepreneurial vision’ 

of the founders is not sufficient to understand the evolution of the firms: unequivocally, 

the role of both the scientific and organisational founders must be considered when 

trying to explain the innovation and internationalisation patterns of biotech firms. The 

dynamics of the top management team, and the degree to which they succeeded in 

blending business and science, were found to be relevant, not just the entrepreneurial 

profiles of individual founders (e.g., Fischer and Reuber, 1996; Tung and Miller, 1990). 

Above all, the emergence and performance of the firms could not be accounted for 

without reference to their organisational founders or sponsors. On the one hand, these 

organisations provided crucial resource without which the firms could not have 

survived; on the other hand, the dependence that arose from this relationship could also 

have negative effects that were particularly visible in the case of the two university 

spinouts. It might be suggested that what mattered for the case firms was not so much 

as entrepreneurial vision as the nature of their access to the resources of existing 

organisations.

The ‘later’ Uppsala Model provided some support for the findings of my case 

firm’s key market commitments over a 20-year period. As the modified model suggests, 

psychic distance did not have great explanatory power, and it was more meaningful to 

analyse relationship commitment than market commitment, given that firms chose 

partners rather than ‘national markets’. Yet market or relationship uncertainty and 

opportunity development did not, on their own, explain the internationalisation pattern I 

found. I argued that additional influences on the firms’ internationalisation could be 

identified: technological uncertainty and technological augmentation as a form of 
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opportunity development. Ultimately, firms and their partners were trading in the 

unknown, i.e. they were not able to predict what the outcome of their R&D programs 

would be. At the same time as technological uncertainty shaped and constrained their 

choices, the process of developing their technology base was a strong influence on the 

pace and direction of internationalisation – and, simultaneously, internationalisation 

decisions had a feedback effect on innovation pathways (e.g., Van de Ven et al., 1999).

Thus, while the key ‘Uppsala Model’ mechanisms of knowledge development and 

market commitment can be observed in the internationalisation of the case firms, they 

evolved in distinct ways due to the nature of the technology involved. 

The international partnerships that the firms signed were also very much 

affected by the uncertainties surrounding the intellectual property being exchanged. 

Having identified the role of innovation in the case firms’ internationalisation pathways, 

I examined a single licensing partnership and how it evolved over time, i.e. 1989 until 

the present. The relationship faced the challenge of managing the innovation process 

until product launch and marketing. Sustained technological uncertainty was found to 

put considerable strains on the cooperation between the two firms, both of whose 

organisational identities had been transformed even before the product made it to 

market.

Unquestionably, my case findings demonstrate that it is their innovative 

technology that drives the decision making by firms’ management to enter into

relationships, with the aim of commercialising their products and monetarising their IP. 

In high tech internationalisation, knowledge development and market commitment is 

therefore more likely to involve forms of foreign market servicing such as licensing, 

and a focus on lead technological markets such as the USA. 
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9.4 Managerial Implications

My research has traced the internationalisation pathways of four Australian biotech 

firms. Three of the four firms are considered pioneers of the Australian biotechnology 

industry, while the fourth, Cytopia, is best described as a second-generation biotech that 

had the chance to learn from its predecessors. Consequently, the insights shared by 

Andrew McDonald, Cytopia’s present CEO, were of particular interest. McDonald had 

maximum opportunities for learning given that he was company secretary of Biota 

Holdings for several years before taking up the job at Cytopia. One of the key learnings 

he (and indeed others) mentioned was the need for startup firms or USOs to remain

private for as long as possible, to avoid facing the pressure from impatient investors 

who are seeking returns at a rate that these companies are unlikely to be able to oblige, 

simply by virtue of the length of the innovation process. While this recommendation 

puts pressure on the venture to find funding from alternate sources, this may ultimately 

prove to be less problematic than seeking to satisfy shareholders:

The minute you go and sell yourself on the public market you’ve become a 
company and, to a certain extent, you have to start acting as a company. That 
then drives many of the issues … The shorter the time period to value point 
success – you can characterise it as you like – then the more you can get away 
with investors. But the longer the time period to those value points of success, 
the more you really have to show you’re operating as a company. … if you 
look at the many commercial companies out there, it’s about longevity, 
establishment, sustainability; not the sort of words that you’d typically use of 
a biotech company. 

Arguably … very few of us – in the sector should be on the public market. … 
what you need here is significant capital, you need patient capital – and I’d be 
surprised if you haven’t heard that from others [interviewees]. (interview with 
McDonald, 2007)

A second learning to arise from the first tranche of case firms relates to 

managing the innovation process. The first three pioneering firms began 
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groundbreaking journeys with no commercialisation formula to follow or template to 

use. To use Biota as an example, it was a one-compound company that then took a 

scattergun approach and tried to amass any significant research/IP it could, then swung 

back to refocusing once again, but this time defining itself to a ‘antiviral’ company. 

Cytopia, in contrast, began with a platform technology and was quicker to find a focus 

as a ‘cancer company’, although this was by no means an instantaneous process:

it’s taken us seven years to get to that point – and this is what all biotechs do 
– you keep yourself flexible. We leave so many things open knowing that we 
have to be flexible, and we do that for a reason. But we’ve sat back and 
looked and thought to ourselves, well, let’s get serious, what is it we’re good 
at, what do we want to do? So, we sat back and looked at it, and not just as a 
therapeutic strategy but as an operational and commercial strategy. It’s pretty 
easily summed up now; we’re cancer focused – it doesn’t mean that we won’t 
look at other indications, in fact, with the JAKs on target, they’re actually 
quite rich targets and they yield opportunities in different areas, but this helps 
us focus. (interview with McDonald, 2007)

Another learning lies in understanding the role that partnering or collaborating 

has to offer. With the earlier or first-generation biotechs, for many it was about getting 

partners for the multitudes of IP they were obligated to commercialise. However, there 

seems to have been a shift from an ‘opportunistic’ to a more ‘strategic’ approach among 

the second-generation biotechs, as McDonald explains in the case of Cytopia:

I think the partnering has a role to play and that’s changed over time and 
you’ve seen the profile has altered. But, as I said, many companies as they’re 
starting off tend to look at partnering in a fairly opportunistic sense ... We 
went out last year with our Novartis deal: … that was a combination of being 
opportunistic, it was a combination of strategy. (interview, 2007)

9.5 Future Research Recommendations

I have argued against using legal incorporation as the sole measure for determining the 

point of inception of the firm. Using legal incorporation excludes other gestation 

activities such as opportunity recognition, resource acquisition, and the exchange of 
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goods and services. The innovation ventures that produced the case firms I studied 

possessed many assets identified in the entrepreneurship literature years, and in some 

cases, decades before they had been legally conceived. This suggests the need to 

include multiple measures of inception in the born global literature, not just the date of 

legal incorporation. Companies such as biotechs primarily exist to monetarise IP, either 

through arrangements with other companies or by themselves. Dates of patent filings 

would be one way to measure the degree of product innovation that had occurred before 

incorporation. Other measures might include the amount of funds or research grants 

awarded or the number of PhD students supported by these spinouts: such measures 

would provide an indication of the maturity of the research program.

As with any case study, there are questions regarding its transferability. In this 

chapter, I have attempted to assess the wider applicability of my findings by re-

analysing existing cases of born global firms from various industries, not just 

biotechnology, and have evidence that my concerns regarding born global theory may 

hold in other contexts. However, given the highly advanced, even speculative nature of 

the technology involved and the lengthy innovation times, the biotech industry may 

well constitute an extreme case. It may be that high tech firms’ internationalisation 

patterns may vary according to the degree of innovativeness that their technology 

entails. Clearly, a larger scale study would be required to investigate this proposition.

While it is not possible to generalise from a small number of cases, a case study 

can nevertheless provide the basis for further theory development and refinement. At 

the very least, the findings of this thesis suggest that some common operational 

measures used in born global studies need to be reexamined. Certainly, for the case 

firms studied, patent filing dates or dates of key publications were better indicators of 

the venture’s development than legal incorporation.
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At a conceptual level, this case study suggests that greater theoretical insight can 

be gained from understanding the relationship between innovation and 

internationalisation. In this thesis, I have proposed a modification to the Uppsala Model 

to incorporate the uncertainties and trajectories involved in the innovation process. 

These concepts require further refinement and testing. Do they hold for firms in 

different biotech sectors and in other industries? Does the degree of innovation affect 

the internationalisation process of a broad sample of firms?  This study has therefore 

raised additional questions and offered new concepts for a future research agenda into 

the internationalisation of high tech firms.
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Appendix I

LIST OF AUTHORS INCLUDED IN THE BORN GLOBAL LITERATURE 

REVIEW

1. Arenius, Sasi and Gabrielsson, 2006*1

2. Aspelund and Moen, 2005

3. Autio and Sapienza, 2000

4. Andersson and Wictor, 2003*

5. Bell, McNaughton and Young, 2001*

6. Bell, McNaughton, Young and Crick, 2003*

7. Blomqvist, Hurmelinna-Laukkanen, Nummela and Saarenketo, 2008

8. Coviello, 2006*

9. Chetty and Campbell-Hunt, 2004*

10. Di Gregorio, Musteen and Thomas, 2008*

11. Evangelista, 2005*

12. Fan and Phan, 2007

13. Fernhaber, McDougall and Oviatt, 2007

14. Fernhaber, Gilbert and McDougall, 2008

15. Freeman, Edwards and Schroder, 2006*

16. Freeman and Cavusgil, 2007*

17. Gabrielsson and Kirpalani, 2004*

18. Gabrielsson, Sasi and Darling, 2004*

                                     

1 Note: * indicates case study methodology
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19. Gabrielsson, 2005*

20. Gabrielsson, Kirpalani, Dimitratos, Solberg and Zucchella, 2008*

21. Gabrielsson and Pelkonen, 2008*

22. Gassmann and Keupp, 2007*

23. Gleason and Wiggenhorn, 2007

24. Harveston, Kedia and Davis, 2000

25. Hashai and Ahmor, 2004

26. Ibeh, Johnson, Dimitratos and Slow, 2004

27. Jantunen, Nummela, Puumalainen and Saarenketo, 2008

28. Johnson, 2004

29. Knight and Cavusgil, 2004

30. Knight, Madsen and Servais, 2004

31. Knight and Cavusgil, 2005

32. Kuivalainen and Sundqvist, 2004

33. Kuivalainen, Sundqvist and Servais, 2007

34. Laanti, Gabrielsson and Gabrielsson, 2006*

35. Larimo, 2003*

36. Loane and Bell, 2006*

37. Luostarinen and Gabrielsson, 2006*

38. Madsen, Rasmussen and Servais, 2000

39. McAuley, 1999

40. McDougall, Shane and Oviatt, 1994*

41. McDougall, Oviatt and Shrader, 2003

42. McNaughton, 2003

43. Michailova and Wilson, 2007

44. Moen, 2002

45. Mort and Weerawardena, 2006*
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46. Mudambi and Zahra, 2007

47. Nordman and Melén, 2008*

48. Oviatt and McDougall, 1997

49. Oviatt and McDougall, 2005

50. Rasmussen, Madsen and Evangelista, 2001

51. Rialp, Rialp and Knight, 2005

52. Sharma and Blomstermo, 2003*

53. Shrader, Oviatt and McDougall, 2000

54. Spence, 2003*

55. Spence and Crick, 2006*

56. Styles and Genua, 2008*

57. Svensson, 2006

58. Thai and Chong, 2008*

59. Weerawardena, Mort, Liesch and Knight, 2007

60. Zahra, Ireland and Hitt, 2000

61. Zahra, Matherne and Carleton, 2003

62. Zahra, Korrib and Yu, 2005

63. Zhou, 2007

64. Zhou, Wu and Luo, 2007

65. Zucchella, Palamara and Denicolai, 2007
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Appendix II

SAMPLE INTERVIEW GUIDES

Interview Protocol

Dr John Ballard – 13th March 2006

1. What was your research area prior to the collaboration with John Wallace? 

2. How long had your been working on the research prior? With whom? 

3. How did your collaboration with John Wallace come about? 

4. From 1986, until GroPep was incorporated in 1988, what was the focus of your work? 
Were there any business activities you were involved with in terms of setting up the 
company? 

5. Whose idea was it to set up GroPep? What was your personal motivation for being involved 
in GroPep? 

6. Did you plan to be an international company from the very outset? Did you have a 
biopharmaceutical focus in your mind when you started your research on IGFs? Or where 
you influenced by your supervisors or mentors at that time? 

7. In 1991, the CRC for TGR was set up with equity held in it by CSIRO, ARI, CHRI and 
DRDC … GroPep was asked to contribute $900,000 p.a., how did they meet that 
obligation? 

8. Manufacturing of IGF also began in 1991 – was this strategic? 

9. In 1993, IGF LR3 formed the basis of the Cell Culture business and remained so until 2000, 
and then a deal was struck between JRH/CSL – how did this deal come about? Did they 
approach you? How did you settle on the terms of the deal, i.e. where did you take your 
legal/IP advice from? 

10. You had a strong pipeline at that time, PV701, PV702, PV705 and PV707, followed by 
other drug candidates in pre-clinical trials such as PV802, PV905, PV801 and PV704 – how 
did these products get screened and in-licensed? Through the collaborations with the CRC? 

11. Was information readily accessible and willingly shared across the institutions? How well 
did the Centre Agreement work in reality? 
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12. What caused the push for IPO in 2000? How important was it to the ongoing development 
of the firm? 

13. Did Nestlé approach you with regards to the whey growth factors? 

14. How did the work with the Mayo Clinic come about? 

15. If products performed well as Phase I and II, and they were anticipated to be on-licensed, 
who investigated these deals? Was there a preference to deal with companies with a) a 
strategic therapeutic fit, and b) known linkages or those with a history? How important 
were they? 

16. PRIMEGRO – set up in 1999 and spun off to commercialise IGFs in veterinary situations, 
and then went on to investigate physiological markers for pigs with BMIL, the PRDC, The 
Centre and GroPep – was this strategic to retain this firm? 

17. There was also other work done on investigating IGF and treatment of horse tendon injuries
… was there any link with BresaGen at this point given their use of IGF licensed to them 
previously. 

18. In 2003, there was the agreement with Campina – who was involved with this, and what 
went wrong? 

19. In 2005, Japanese regulatory authorities keenly announced the approval of 
biopharmaceuticals using IGFs in cell culture products – do you think that this points to 
IGFs becoming platform technology? 

20. How did TGR Biosciences come about? Why give them the whey growth technology?
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Interview Protocol

Mr Richard Wadley – 18 July 2007

Your time at Biota Holdings Ltd:

1. What attracted you to the company when you joined in 1992?

2. Could you describe what Biota was like at that time?

3. How does this compare to the company that you left in 2002?

4. Was Biota an “internationally orientated company” when you joined? 

5. What were the key changes that you (the board/management) made to the company during 
those years?

6. How would describe the initial founders/management of Biota? Entrepreneurial, heavily 
science driven, pragmatic, etc? 

7. How did the initial external funding come about? E.g. Alan Woods and Mark Crosling?

8. What were the reasons why Biota decided to set up a subsidiary in the USA?

9. Did any of the scientific personnel influence any of the commercial deals that that Biota 
made? E.g. Peter Colman with Glaxo Plc (1983) Mark von Itzstein

Questions about specific partnerships you may have been involved with:

10. In 1989, Biota entered into an agreement with Smith and Nephew Pty Ltd, for S&N to 
undertake the testing of potential wound healing drugs developed by Biota, which was 
subsequently abandoned in 1990. Can you comment on how this deal came about?

11. On June 8, 1989, Biota announced that Heads of Agreement had been signed with Glaxo 
Australia Pty Ltd in regard to research funding … Were you involved in any of these 
negotiations? If so, could you make any comments on the nature of the complexity or the 
duration for example or any other points of interests? 

12. In April 1991, the Company commenced discussions with Symex Corporation, Tulsa, 
Oklahoma, regarding collaboration to develop a diagnostic kit. An agreement with Symex 
was signed in May 1991, with an 8% royalty on world sales payable. Additionally, Biota 
was granted manufacturing and distribution rights. However, the agreement was 
terminated in 1993. Were you involved with the deal? If so could you provide some more 
insight into how it came about and why it was terminated?

13. In April 1993 the Company made a successful Part A takeover offer for Comlabs Ltd, a 
listed company whose major asset was a 9.45% stake in Biota Scientific Management Ltd. 
Could you comment on the motivation for this take over?

14. In March 1995, in a three-way collaboration involving Biota, the CSIRO and the Federal 
Government, an agreement was signed to undertake research to develop an oral therapy 
for diabetes. Can you elaborate on how did this deal come about?
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15. Biota and GlaxoWellcome announced a subsequent agreement in March 1996, this time 
developing and commercialising a diagnostic for influenza. Could you discuss the drivers 
for this deal? 

16. In April 1997, Biota signed an agreement with La Trobe University, Melbourne, Australia, 
for the exclusive worldwide rights to a newly synthesised anti-cancer chemical 
compounds. How did this deal come about? 

17. In July 1997 the Company formed an alliance with Melbourne’s Biomolecular Research 
Institute (BRI), in the field of structure based drug design, building on the experience and 
knowledge gained in the development of Biota’ influenza therapeutic. What was 
underpinning this decision? 

18. Other deals in 1997: BioStar, Hitachi Chemical Co. Ltd (and Hitachi Chemical Research 
Centre in Irvine CA) and Nippon Chemiphar Co. Ltd. Could you tell me about how these 
were initiated, people involved etc.

19. In February 1998, Biota announced they would work with the Howard Florey Institute of 
Experimental Physiology and Medicine on the development and commercialisation of a 
treatment for memory-related disorders, including Alzheimer’s disease. This agreement 
with the Institute to license a neuroactive compound would open up a new approach to 
treating Alzheimer’s disease. Did you approach them or did they approach you? Particular 
networks involved? 

20. In the March 1998, it was announced that an application to market its influenza drug, 
Relenza™ had been lodged with the regulatory authorities in Australia and an agreement 
had been reached with GlaxoWellcome to receive a royalty of 10% for net sales of 
Relenza™ in Australia, NZ, South Africa and Indonesia, in exchange for the co-marketing 
rights in those countries. Could you expand on the decision-making process and people 
involved, e.g. GWA or GW Plc.

In Summary

21. How important were personal networks/scientific conferences etc for opening doors and 
initiating deals? If so can you provide any examples?

22. What was the management’s vision for Biota and did this change over your time there? 

23. In your view, what were the most critical deals and partnerships that Biota did in your 
time there?

24. Reflecting back, what do you think were the company’s best achievements? Biggest 
challenges?

25. What advice would you give to an Australian biotech start-up company today?
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Interview Protocol

Dr Andrew Wilks – 25 October 2007

1. Could you describe what Cytopia was like in the very beginning?

2. What did you see your role as being?

3. How did you get to know of, or meet with the people from Medica? 

4. From the time of your JAK 1 & 2 discovery, what was the mainstay of you research? 

5. Did you anticipate your work being fully commercialised? What were your plans for the
molecule/invention? When did you realise you had something of commercial value?

6. Would you describe yourself as being entrepreneurial? What motivated you to 
commercialise your discovery

7. What challenges, if any, were presented to you by way of your employer? E.g. lack of 
funding, lack of acknowledgement, remuneration models, reward systems.

8. How much “control” do you have over your discovery now? Is that important to you?

9. Did it matter to you who commercialised your discovery or were you just pleased to see it 
commercialised?

10. Did you receive support from your institution about screening prospective partners?

11. How has your role changed over time?

12. Have you/do you get involve in negotiating any particular deals?

13. What do you think are the key challenges in blending scientists and entrepreneurs? How 
are they best managed?

14. How important were personal networks/scientific conferences etc for opening doors and 
initiating deals? If so can you provide any examples?

15. Where any of your other networks brought into company?
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Interview Protocol

Dr Andrew Wilks – 12 February 2008

Follow-up Questions from Part 1

1. Can you and patented? I.e. based on Kary Mullis’s PCR – how does your research differ?

2. Was it PCR that you read about in 1989? (PCR was published in 1985)

3. Why and how did CYT997 get going?

4. Did you ever discuss with the Ludwig Institute the possibility of the Institute setting up a 
company to commercialise your IP?

5. Why didn’t you patent JAK3?

6. You sound grateful to the Ludwig that they licensed the technology to you and not big 
pharma suitors - Did you ever contact big pharma yourself in those early years when he was 
trying to set up a viable commercial enterprise?

7. Did you contemplate a licensing deal with big pharma as a serious option at this stage?

8. Were you always confident that the Ludwig would license the technology to you?

9. Apart from Insight, were there any other relationships formed in these early years that 
would later provide important for Cytopia’s development?

Questions about particular deals

10. Cytopia entered into a deal with Chemicon in 2001 whereby Chemicon had exclusive 
marketing rights to the patent family of protein antibodies. How and why did this deal come 
about?

11. Cytopia, Ludwig, QMIR and Sloan Kettering entered into a research collaboration in 2002 
with Cytopia having first rights to commercialisation from IP emerging. How did these 
deals come about? Can you tell me some more about the people and processes involved 
with the negotiations – e.g. known scientific collaborators, business associates?

12. In 2003, Cytopia purchased Myomatrix’s IP to allow them further freedom to operate? Was 
this deal imperative, or were the other ways around it?

13. Last year, Cytopia and Novartis signed a licensing and R&D agreement for the 
development of JAK 3 inhibitors. How did this deal come about? How were you involved 
in it personally?

General Questions

14. What do you think are the key challenges in blending scientists and entrepreneurs? How are 
they best managed?

15. How important were personal networks/scientific conferences etc for opening doors and 
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initiating deals? If so can you provide any examples? Please explain a little more about 
the technique or process you discovered 
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