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ABSTRACT

This study focuses on the development of university spinouts. The aim of this
study was to build theory on how the failure to raise venture capital affects spinout
development. This study contributes to theory by: (1) introducing the role of learning
as a mediator between feedback and how an organisation responds to feedback by
adapting its behaviour or goal; and (2) integrating organisational learning and
escalation of commitment theories.

A qualitative methodology was utilised in this study. This enabled a small
sample of university spinouts to be studied in depth using a multiple case study design.
A process and longitudinal design allowed spinout development to be captured over a
two year period. During the theory building process, this study employed the
escalation of commitme?t and organisational learning theoretical perspectives from
existing literature.

The findings showed university spinouts that fail to raise venture capital receive
feedback from venture capitalists that can be classified into three types: (1) Type A -
Inconsistent; (2) Type B - Consistent and workable; and (3) Type C - Consistent and
unworkable. Spinouts that received Type A or Type B feedback adapted their
behaviour i.e. escalated commitment to raising finance. Spinouts that received Type C
feedback adapted their goal i.e. exited. The spinouts’ actions (behaviour or goal

adaptation) based on the feedback from venture capitalists was mediated by single-loop

learning and inhibited double-loop learning respectively.
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1 INTRODUCTION
1.1 Introduction to University Spinouts

University spinouts are companies formed to commercialise intellectual
property developed within a university. They are a unique set of companies that differ
from the average start-up company because they rely on cutting edge technology and
are formed at a very early stage (Shane, 2004, p.173). There are five key reasons
university spinouts are important: (1) they contribute to local economic development
by providing an important source of jobs; (2) they are a mechanism for
commercialising university technology; (3) they help universities achieve their research
and teaching missions by providing financial support for university research; (4) they
are extremely high performing companies and are more likely to reach an JPO than the
average company; and (5) they have the potential to generate more income for the
university than licensing the technology to an established company can generate
(Shane, 2004).

There is a growing interest in university spinouts and they are becoming a
significant global phenomenon (Shane, 2004, p.1). Both the US and UK have
experienced strong growth in spinout activity since the 1980’s and 1990’s respectively.
An emphésis has also recently been placed on universities in Asia and Europe to create
spinouts with a view to driving economic growth (Shane, 2004, p.1). In Asia for
example, Japanese academic institutions are now required to ‘make a contribution to

society’ in addition to research and teaching (Atun et al., 2007). In Europe, the
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university spinoﬁt phenomenon is still relatively new and universities are still in the
process of creating good rules for practice (Djokovic & Souitaris, 2007).

Universities that are active in technology transfer hope they will spinout the
next success story such as Google (from Stanford University, US) or Ceres Power
(from Imperial College London, UK). Such spinouts bring great credence to the parent
university along with financial benefits from the spinouts’ success (Wright et al.,
2004a). In the quest to achieve such success, university spinout formation has
increased in the last few years (Franklin et al. 2007; Wright et al., 2004a). In fact, the
creation of successful university spinouts is now a major policy objective of
governments and universities (Wright et al., 2006; Di Gregorio & Shane, 2002; Wright
et al., 2004a; Lockett & Wright, 2005).

In the late 1990’s, there was an emphasis on spinout creation in the UK and the
number of spinouts created rose sharply between 1996 and 2001" (Lambert, 2003;
Wright et al., 2002; Franklin et al. 2007). 554 spinouts were formed during this period
(Wright et al., 2002). Data from the top 36 UK research universities shows spinout
creation reached a peak in 2001 and has since declined (Franklin et al. 2007; BVCA &
Library House, 2005). Spinout creation fell from 2001 to 2003 and the most recent

data available for 2004 shows spinout creation has increased again (BVCA & Library

! This rise in spinout formation from 1996-2001 in the UK has been consistent with an increase

in research on university spinouts (Djokovic & Souitaris, 2007).
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House, 2005; UNICO?, 2003-05; Wright et al., 2002). Data for US universities (from
AUTM?) for spinouts formed from 2001 to 2004 follows the same trend. Table 1.1
shows the number of spinouts formed in the UK and US for the years 2001 to 2004.
The table includes the number of spinouts formed in the US in 2005; however the

equivalent data for the UK is not yet available®.

Table 1.1 Number of spinouts formed in UK and US from 2001 to 2004 / 05

FY UK US
2001 175 (Wright etal,, 2002) 426 (AUTM, 2005)
2002 158 (UNICO, 2003) 401 (AUTM, 2005)
2003 151 (UNICO, 2004) 374 (AUTM, 2005)
2004 229 (UNICO, 2005) 462 (AUTM, 2005)
2005  Not available 628 (AUTM, 2006)

1.1.1 Spinout Quantity vs. Quality

The number of spinouts created by a university is often hailed as an

achievement to imply their success in technology transfer. However, in a report to the

> UNICO is “The University Companies Association.’ It is a support network for technology
transfer professionals in the UK. They carry out an annual survey of university technology
transfer in the UK.

* AUTM is the Association of University and Technology Managers. It is a network of
technology transfer professionals in the US. AUTM surveys include data on spinouts from
hospitals and research institutes in the US.

* This data was not available by the date the thesis was submitted.
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UK government (2003), Richard Larr‘xbert5 raised the issue of whether the number of
university spinouts formed had taken precedence over quality and questioned their
sustainability. Minshall & Wicksteed (2005) carried out a pilot study to try and gain an
understanding of this issue of quality. They recommended university spinouts should
be tracked in their early stages to understand this issue. The debate of ‘quantity versus
quality’ is also highlighted by Djokovic & Souitaris (2007) as an important area for
future research to understand success of university spinouts.

Although spinout formation is often commended, the US licensing survey
(AUTM) provides a reality check by reporting the number of spinouts that become
non-operational® in each financial year (FY). 142 spinouts are reported as becoming
non-operational in FY 2002 (AUTM, 2003); 133 in FY 2003 (AUTM, 2004); and 92 in
FY 20047 (AUTM, 2005). In the UK, Binks et al. (2004) reported 14 failures /
liquidations of university spinouts in FY 2002. As Wright et al. (2007, p.3) simply
state, ‘...the act of creating a company does not necessarily mean that it will
subsequently create capital gains or income. There is, therefore, a major need to
understand the spinout creation process...” This raises the question of how the success
of university spinouts should be measured.

The success of university spinouts is often measured by those that achieve an

IPO (Wright et al., 2007; Shane, 2004, p.255). However, this is a long-term measure

3 Richard Lambert is a member of the Bank of England’s Monetary Policy Committee.

8 The UK University Commercialisation Report (UNICO) does not report how many spinouts
became non-operational.

7 The number of spinouts that became non-operational in 2005 was not included in the AUTM

(2006) Survey Summary.
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and not all spinouts reach an JPO. A measure of success that occurs at an earlier stage
in a spinout development is the success in raising finance. The ability of a spinout to
attract external private equity should be used to judge its quality (Lambert, 2003, p.60).
The success of raising external equity finance signals there is market interest in the
company (Wright et al., 2002; Shane, 2004, p.255). It also indicates investors have
undertaken due diligence procedures, screened and assessed the venture, thereby
validating the quality of the technology, management team and market opportunity
(Wright et al., 2002). Conversely, an inability to raise finance is the biggest reason that
spinouts are abandoned (Shane, 2004, p.224). The success or failure of raising finance

therefore provides a method of assessment for the quality of university spinouts.

1.1.1.1 Research Question

In this study, spinout quality is assessed in terms of a spinout’s ability to raise
venture capital®. Venture capital is important to new ventures for four reasons: (1) it
provides them with the cash they need to develop technology and create a viable
market position (Shane, 2004, p.254; Pearce & Barnes, 2000, p.5); (2) it marks a key
milestone in their development (Shane & Stuart, 2002; Shane & Cable, 2002); (3) it
signals their legitimacy (Shane, 2004, p. 255; Rothaermel & Thursby, 2005); and (4) it
is a strong indication of future success as it decreases the probability of failure and

increases the probability that a company will reach an IPO (Shane & Stuart, 2002).

¥ Venture capital is defined as a professional fund that invests cash in high risk start-ups, in

return for equity with the aim of generating substantial capital gains (Pearce & Barnes, 2006,
p.6).
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In this study, the focus is on the development of university spinouts that fail to
raise venture capital. Although university spinouts provide a strong source of deal flow
for venture capitalists (Franklin et al., 2007), they still find it difficult to raise venture
capital and this is a major hurdle in their development (Wright et al., 2006). For
example, of 135 investment proposals made by early stage university spinouts in 2002,
only 18 were successful in raising venture capital (Binks et al., 2004). This study
essentially asks what happens to the university spinouts whose investment proposals
are rejected i.e. what happens to university spinouts that try, but fail to raise venture

capital - how does their development continue?

1.1.2 Methods and Theoretical Perspectives

To explore how the failure to raise venture capital affects the development of
university spinouts, a qualitative research methodology was adopted in this study. Data
collection took place in three phases over three years and was collected from multiple
sources of evidence (Yin, 2003). Phase 1 consisted of a preliminary round of
interviews. This phase was carried out to gain an understanding of how the spinout
process operated at different universities and how best to undertake the main study.
Phases 2 and 3 comprised the main study. In the main study, data was captured on the
development of a small sample of university spinouts through a multiple case study
design (Yin, 2003). This also involved a process (Pettigrew, 1997) and longitudinal
research design that enabled the data to be captured over two years. The sample
included six university spinouts from Imperial College London that formed between

2000 and 2002 and were all biotechnology companies. When data collection began,
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the spinouts either planned to or had already started the process of trying to raise
venture capital. In total, from phases 1, 2 and 3, data was collected from 60 interviews
(lasting approximately 50 hours) and generated 1375 transcript pages. The documents
and archives collected gave a total of 1127 pages.

To build a theoretical explanation of how the failure to raise venture capital
affects university spinout development, I took a theory building approach. During this
process, the data was linked to two theoretical perspectives from the organisational

theory literature:

(1) Escalation of commitment (Staw, 1976; Staw & Ross, 1978)

(2) Organisational learning (Argyris & Schon, 1978; Cyert & March, 1963).

The method by which the data was linked to these theoretical perspectives is explained
in detail in Chapter 3. The escalation of commitment theoretical perspective explains
how organisations behave following a negative outcome from a course of action.
Although one might expect behaviour to change, an escalation of commitment occurs
when further resources are committed to make the course of action pay off (Staw,
1976; Staw, 1981). The organisational learning theoretical perspective ;[aken in this
study stems from the behavioural theory of the firm (Cyert & March, 1963). This takes
the view that an organisation is an adaptive system and learns by adapting its behaviour
over time (Cyert & March, 1963, p.172). Within the organisational learning literature,
there are a number of different perspectives that are presented in the literature review

(Chapter 2). The perspective of organisational learning employed in this study is based
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on the work of Argyris & Schoén (1978, 1996). They argue organisational learning is a
process of detecting and-correcting error that allows an organisation to continue with,
or modify their goals or objectives. The theoretical perspectives of both escalation of
commitment and organisational learning were émployed in this study to help explain
the findings.

The theory built in this study is largely presented towards the end of the thesis
(Chaptér 4 - Results & Analysis; and Chapter 5 - Discussion & Conclusion). However,
to provide orientation towards the findings, I present the literature on the two
theoretical perspectives in Chapter 2 (Literature Review & Theoretical Perspectives).
This method of presenting the study follows the model used by Pratt et al. (2006) in a
recent article.

Pratt et al. (2006) carried out a qualitative and longitudinal study on
professional identity construction in the medical profession context. The aim of their
study was to ‘build and enrich theory about how professionals construct their own
professional identities’ (Pratt et al., 2006, p.236). They identified three literatures
(careers and role transitions, socialisation, and identity work) as helpful in
understanding the identity construction process. They found one of three theories alone
could not explain the findings, but the three theories together helped to explain their
findings (Pratt et al., 2006). For this reason, the theory they built was presented
towards the end of their article where they could provide an explanation. However,
they provided a review of the three streams of literature on identity construction at the
start of their study to help orientate readers towards the findings (Pratt et al., 2006).

Similar to the approach taken by Pratt et al. (2006), this study took a theory building
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approach and involved the use of two theories, as one theory alone could not explain
the findings. For this reason, the literature on the two theories employed in this study is
presented in Chapter 2. Arranging the study this way is also supported by Gephart
(2004, p.460) who argues qualitative studies often appear mysterious if they only

provide a literature review at the end of the study.

1.2 Summary of Theoretical Contributions

This study makes two theoretical contributions. First, it introduces the role of
learning as a mediator between feedback and how an organisation responds to feedback
by adapting its behaviour or goal. This finding contributes to organisational learning
theory. Specifically, it contributes to the organisational learning literature on how
organisations adapt their behaviour or goals based on performance feedback. Second,
it integrates the organisational learning and escalation of commitment theoretical
perspectives. This shows the use of these two theoretical lenses help to explain a part

of the spinout development process.

1.3 Organisation of this Thesis

This thesis is organised in the following way. Chapter 2 (Literature Review &
Theoretical Perspectives) is presented in two parts. The first part provides a review of
the literature on university spinouts and leads to the research question. The second part
provides literature reviews for the two theoretical perspectives (escalation of

commitment and organisational learning) employed in the analysis of this study. The
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two parts of this chapter are linked by an explanation of why the two theoretical
perspectives were considered relevant and therefore employed in this study.

Chapter 3 (Methodology) describes and explains the methodological techniques
employed in the study. The techniques are presented in five key sections: (1) research
paradigm,; (2) research design; (3) sample; (4) data collection; and (5) data analysis and
theory building. The data analysis and theory building process is described in four
steps (Step 1: Coding; Step 2: Within-case analysis; Step 3: Cross-case analysis; and
Step 4: Construction of theoretical propositions). Step 4 includes an explanation of
how the data was linked to the two theoretical perspectives.

Chapter 4 (Results & Analysis) first presents the findings from data collected in
phase 1 that informed the research design for data collection in phases 2 and 3. The
findings for phases 2 and 3 (the main study) are then presented in three parts. First, the
results and analysis begin with a summary of the escalation of commitment and
organisational learning theoretical perspectives and the measures used to interpret the
data. Second, the findings are presented in the form of a process model of spinout
development. Third, a detailed analysis of the results is presented using the two
theoretical perspectives. This leads to the development of theoretical propositions.

Chapter 5 (Discussion & Conclusion) discusses the significance of the findings
in detail and makes two theoretical contributions to organisational theory, a third
contribution to the entrepreneurship literature and a fourth contribution to the venture
capital literature. The study is concluded with a discussion of the implications for

policy and practice, limitations and suggestions for future research.
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2 LITERATURE REVIEW & THEORETICAL PERSPECTIVES

2.1 Introduction

The literature review for this study is presented in two parts. The first part
(Section 2.2) reviews the literature on university spinouts and leads to the research
question. The second part (Section 2.3) reviews the two theoretical perspectives
employed in the analysis of the results (escalation of commitment and organisational
learning). Although these theoretical perspectives are not utilised until the results and
analysis of the study (Chapter 4), the literature reviews are presented here to provide
orientation towards the findings. This follows the model used by Pratt et al. (2006) and
is also supported by Gephart (2004). The layout of the study by Pratt et al. (2006) is

discussed further in Section 2.3.

2.2 University Spinouts

The review of literature on university spinouts begins with an introduction to
university technology transfer and spinouts. This is followed by five main sections: (1)
a review of university spinouts definitions; (2) explanations for differences in
formation rates; (3) a review of the existing models of spinout creation and
development; (4) a framework for analysis of the key roles in the spinout process
(based on Roberts & Malone, 1996); and (5) a review of literature on spinout

performance. Lastly, the review is summarised and this leads to the research question.
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2.2.1 Introduction to University Technology Transfer and Spinouts

University technology transfer is the process of transforming university
research into marketable products (Powers & McDougall, 2005; Pries & Guild, 2007).
The transfer of this technology can occur via two main routes (Colwell, 2002; Powers
& McDougall, 2003; Roberts & Malone, 1996). One route is by licensing the
technology to an existing company (Harmon et al., 1997; Colwell, 2002). The second
route is by creating a spinout. This involves transferring a core technology from the
university into a new company (Nicolaou & Birley, 2003a). When the licensing route
is taken, the university receives royalties and when a spinout is created, the university
gains an equity stake (Siegel at al., 2003). Some universities are more focused on one
method of technology transfer than the other overall or at different times (Siegel et al.,
2001). This depends on what the goals of the university are. For example, when the
aim is to achieve a higher financial return, then it is more advisable for the university to
take equity (Bray & Lee, 2000; Feldman et al., 2002; Wright et al., 2004b). Other
advantages of spinouts over licensing are: (1) it gives the university access to the
spinout’s future income stream; (2) it helps align the goals of both university and the
spinout towards commercialising the technology; and (3) it signals the university is
entrepreneurial to the outside world and indicates they have confidence in the spinout
(Feldman et al., 2002). The university however, may not always have a choice as the
route may be dictated by the technology or the circumstances (Roberts & Malone,
1996). Of the two routes by which university technology transfer may occur, this

review focuses on university spinouts.
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In both the UK and US, university spinout activity changed significantly
following changes in legislation. In the UK, this occurred in 1985 when the
government granted the rights of commercialisation of technology previously held by
British Technology Group (BTG) back to universities (Etzkowitz et al., 2000). This
enabled universities to generate income and contribute to wealth creation and was a
turning point for the activity of the entrepreneurial university in the UK (Etzkowitz et
al., 2000). Consequently, when BTG was privatised in 1992, their activities of
providing finance to academics for developing technology in institutions ceased
(Roberts & Malone, 1996). In the US, the change in law occurred in 1980 with the
introduction of the Bayh-Dole Act, which gave intellectual property ownership to
universities. However, unlike the UK where there was no formal requirement for
university faculty to disclose inventions, US universities were obligated to make an
effort to commercialise the rights they held’ (Chapple et al., 2005; Etzkowitz et al.,
2000). The rise in university spinout activity in both the UK and US is also attributed
to the growing importance of life sciences research, especially biotechnology at the
same time. This occurred in the US in the 1970s and in the UK in the 1980s
(Stankiewicz, 1994; Colyvas et al., 2002; Rogers et al., 2001).

Research into university spinouts began to grow in the late 1960’s following
Roberts & Wainer’s (1968) first observation of the spinout phenomenon in 1964 (in the

US). They observed spinouts forming from MIT and locating on Route 128" in

? Debackere and Veugelers (2005) point out that the Bayh Dole Act has rarely had to be

enforced.

2 Route 128 is a motorway around the Boston-Cambridge area (Roberts & Wainer, 1968).
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Boston and found these companies had a lower failure rate than was expected for new
companies in the US. Cooper (1971) observed a similar phenomenon in San Francisco
and highlighted the role of the originating organisation such as the university in spinout
creation. The rise in university spinout creation in the late 1990s has also caused a
recent increase in spinout research (Djokovic & Souitaris, 2007). However, although
research into spinouts has grown, the level of academic investigation into this subject is
virtually non-existent and comprises only a handful of research on the topic (Shane,
2004, p.2).

There have been a number of recent efforts to synthesise the research on the
topic and provide the field with guidance and direction for future research e.g. Shane
(2004), Rothaermel et al. (2007), Djokovic & Souitaris (2007) and O’Shea et al.
(2007a). Among these studies, there appears to be some disagreement on the level of:
theory in the field. For example, following a systematic review ofi 146 articles on
university entrepreneurship, Rothaermel et al. (2007) felt the research was atheoretical
overall. On the other hand, Djokovic & Souitaris (2007) claim more recent research
has been theoretical and the level of theory has increased from 5% to 48% in the last 4
years and is still moving towards more theory-driven research.

These literature reviews have attempted to guide and structure the field in
different ways. For example, O’Shea et al. (2007a) focus on the determinants and
consequences of spinout activity. Rothaermel et al. (2007) outline four areas that
should be focused on in future research: (1) the entreprenecurial research university; (2)
productivity of technology transfer offices (TTOs); (3) new firm creation; and (4) the

environmental context. In contrast, Djokovic & Souitaris (2007) suggest future
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research should be aimed at three levels: (1) macro-level studies to explore the role of
industry and government policies and support mechanisms; (2) meso-level studies to
explore how the roles of the university and TTO incentivise spinout creation; and (3)
micro-level studies to explore the roles of firms and entrepreneurs in relation to their
networks and human interactions in spinout formation. It remains to be seen how
researchers in thé field respond and will organise future research.

This section has given an introduction to university technology transfer, the two
paths to research commercialisation that may be taken, a brief background to university
spinouts and an overview of current debates to organise research in the field. Specific
attention has been given to the US and UK as they have been given the most attention
in university spinout research. The following sections will review the literature on

university spinouts in more detail.

2.2.2 University Spinout Definitions

This section reviews the definitions of university spinouts leading to the choice
of a definition to work with in this research. Nicolaou & Birley (2003b) state the
nonuniversality of a definition has plagued spinout research and Pimay et al. (2003)
argue there are probably as many definitions as there are researchers in this area. Some
researchers keep their definition of a university spinout deliberately broad e.g. Shane
(2004, p.4) defines a university spinout as ‘a new company founded to exploit a piece
of intellectual property created in an academic institution.” Other researchers focus on
the role of the university. For instance, Birley (2002) defines a spinout as ‘a company

that is created using the intellectual assets of the university but which is neither wholly
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owned nor managed by the university’. De Coster & Butler (2005) define spinouts as
‘high technology ventures that originate from research work in a university, resulting in
the generation of intellectual property and, usually, the subsequent involvement of key
researchers.” However, spinouts may not always be high technology e.g. Think Play
Do'! is a consultancy spinout from Imperial College London and University of
Queensland. Wright et al. (2006) define a university spinout as ‘a start-up company
whose formation is dependent on the formal transfer of intellectual property rights from
the university and in which the unix)ersity holds an equity stake,” but this does not
include the person who might take the venture forward.

There does now appear to be some degree of convergence towards an accepted
definition of university spinouts between some authors in the field. For example, both
Carayannis et al. (1998) and Steffensen et al. (1999) refined Smilor et al.’s (1990)
definition. Nicolaou & Birley (2003a) took this definition a step further and included
the variable role of the academic in a university spinout. They defined university
spinouts as involving: (1) the transfer of a core technology from an academic institution
into a new company; and (2) the founding member(s) may include the inventor
academic(s) who may or may not be currently affiliated with the academic institution.
This definition is employed in this research because it is the most encompassing and

parsimonious (Nicolaou, 2004). This definition also receives support from Djokovic &

" Think Play Do was formed to provide access to consultancy expertise to the Innovation
Studies Centre of Imperial College London and the University of Queensland (Think Play Do,
2007).
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Souitaris (2007) who argue the definition of a university spinout should include: (1) the
outcome; (2) the core elements that are transferred; and (3) the key parties involved.
Meyer (2003) suggests in addition to including the individuals and technology
from the parent organisation, the definition of a university spinout should account for
other facﬂities that the parent organisation might provide such as management advice,
venture capital, office space or any other form of support. A definition encompassing
more of the elements involved in the university spinout process may develop with
further research. Having chosen a definition of university spinouts which is to be
applied and followed in this research, the current state of the existing literature is now

examined leading to the identification of the research gap.

2.2.3 Variations in Spinout Creation

The frequency of university spinouts varies significantly across universities (Di
Grégorio & Shane, 2002). Researchers have tried to explain these variations using a
range of factors. For example, Di Gregorio & Shane (2002) found both the university’s
intellectual eminence and policy on taking equity increased firm creation. Both Di
Gregorio & Shane (2002) and Lockett & Wright (2005) found the university’s policies
towards royalty were positively associated with spinout creation.

Powers & McDougall (2005) and O’Shea et al., (2005) looked at the effects of
resources on spinout formation rates. Powers & McDougall (2005) found higher levels
of R&D funding, higher faculty quality, older TTOs and universities located where
venture capital was in abundance were associated with increased spinout formation.

O’Shea et al. (2005) found different combinations of resource stocks explain the
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variations in spinout creation between universities. Like Powers & McDougall (2005),
O’Shea et al. (2005) found the presence of star scientists, the size and nature of
financial resources a university has affect spinout formation rates. The TTO has been
linked to spinout creation in terms of their resources (O’Shea et al., 2005) and their
business development capabilities (Lockett & Wright, 2005). Several factors related to
the nature of inventions and patents have also been linked to spinout creation such as
inventions that are important, radical, have a broad scope of patent protection (Shane,
2001a), effective patent protection (Shane, 2001b) and expenditure on patent protection

(Lockett & Wright, 2005).

2.2.4 Spinout Development Models

Some researchers have recently moved towards a previously neglected area of
spinout development (Mustar et al., 2006) and have put forward several different
phases of development that university spinouts go through. Roberts & Malone (1996)
presented the most in-depth models describing spinout formation and development'?.
They identified four key roles' in the spinout process (the technology originator, the

entrepreneur, the university and the venture investor) and put forward five structural

12 The processes of spinout formation and development they described were from universities,
government laboratories and other R&D organisations (Roberts & Malone, 1996).
1 The existence of these four key roles in university spinouts was supported by Carayannis et

al. (1998).
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models to describe the stages'* in which the parties interact to form spinouts, the nature
of each party’s involvement and the key outputs at each stage. The differences

between the five models are outlined in Table 2.1.

Table 2.1 Roberts & Malone’s (1996) five process models

Model Description

1 » Involves the four key roles

2 » The roles of the technology originator and entrepreneur belong to the
same individual or group i.e. the academic entrepreneur. Therefore,

three key groups involved all the way through in this model

3 » The roles of the technology originator and entrepreneur belong to the
same person, but the licensing office and venture investor roles are
also combined into one body i.e. the licensing office has its own

venture capital fund

4 » The licensing office and the venture investor are combined into one

role, but the technologist and entrepreneur have separate roles

5 = All the four roles are involved similar to model 1
= However this time, an alliance is formed between the experienced

entrepreneur and the venture investor to exploit the opportunity

A number of recent studies have mapped the stages of spinout development

along different dimensions. Several authors agree the process is iterative and non-

' These stages are: invention, disclosure, evaluation, protection, new venture creation, product

development, incubation, business development stage and sale / [PO.
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linear e.g. Vohora et al. (2004), Druilhe & Garnsey (2004) and Vanaelst et al. (2006).
Vohora et al. (2004) demonstrated this sort of process in a cross-university study with
data from seven of the top ten UK universities. All the spinouts in the study were
actively seeking or had secured external equity finance and they found five distinct
phases of development that the spinouts went through: (1) research; (2) opportunity
framing; (3) pre-organisation; (4) re-orientation; and (5) sustainability. Between these
phases, each spinout faced a critical juncture caused by deficient social capital, weak
resources or inadequate resource capabilities, which had to be overcome before they
could move onto the next stage of development. The critical junctures they faced were:
(1) opportunity recognition; (2) entrepreneurial commitment; (3) credibility; and (4)
sustainability. Like Vohora et al. (2004), Vanaelst et al. (2006) also found that spinouts
had to pass through one phase before they could move on to the next one. Although the
two studies shared this finding, Vanaelst et al. (2006) identified different set of phases
in spinout development: (1) research commercialization and opportunity screening; (2)
organization-in-gestation; (3) proof of viability of the newly established venture; and
(4) the maturity phase. Druilhe & Garnsey (2004) showed that as spinouts pass from
one phase to the next, their knowledge improves and the business model is modified,
refined and developed. In some cases, the shift between phases is triggered by
environmental shocks (Clarysse & Moray, 2004). Overall, these studies agree that not
only is the spinout development process iterative and non-linear, but also requires
prompts at certain stages to help progress development (Mustar et al., 2006). The next

section focuses on the key roles in the spinout process.
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2.2.5 Key Roles in the Spinout Process

This section uses the key roles identified by Roberts & Malone (1996) as a
framework to review the literature. Roberts & Malone (1996) define four key roles that
are involved in the university spinout process. Two of these roles (the technology
originator and the entrepreneur) can be discussed together as they are often fulfilled by
the same person. The other two roles are the university and the venture investor. This
section therefore presents the literature on the three roles in turn: (1) the technology

originator / entrepreneur; (2) the university; and (3) the venture investor.

2.2.5.1 The Technology Originator / Entrepreneur

The technology originator or inventor in the university spinout context is
usually an academic researcher (Roberts & Malone, 1996). The entrepreneur is either
an individual or an entrepreneurial team who takes the technology developed by the
technology originator and attempts to form a company from it (Roberts & Malone,
1996). Academic researchers also assuming the role of entrepreneur by trying to
commercialise their own inventions (Radosevich, 1995; Franklin et al,, 2001) are
referred to as academic entrepreneurs’’. The alternative model is the surrogate
entrepreneur, which occurs when it is difficult for the academic researcher to leave the

university or to commercialise the technology themselves, so an entrepreneur is given

" Meyer (2003) makes a distinction between the ‘academic entrepreneur’ and the
‘entrepreneurial academic’. He finds academic entrepreneurs have a greater awareness of their

innovation and development needs than entrepreneurial academics.
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rights to the technology to form a company (Radosevich, 1995; Franklin et al., 2001).
The motivations for an inventor / academic entrepreneur to start a company can be
explained by: (1) psychological reasons such as a desire for wealth, independence or to
bring technology into practice; or (2) career-related reasons such as reaching a high
status in the university, achieving a level of entrepreneurial experience, being a ‘siar
scientist’ or reaching a certain stage in their career where other academic goals have
been achieved (Shane, 2004, p.156).

Both the academic and surrogate entrepreneur models have associated
advantages and disadvantages that have been described in the literature. For example,
an advantage of the academic entrepreneur is that he / she can carry their technical
knowledge through to the company, but a disadvantage is he / she may also be more
technically focused rather than on business (Franklin et al., 2001). In the surrogate
entrepreneur model, the advantage is, he / she is more motivated for financial gain and
to build social networks, but the disadvantage is that the role of the university is passive
making it more likely that investment will have to be sought from an external source
(Franklin et al., 2001). The research on academic entrepreneurs has been considerably
less compared with the role of the surrogate entrepreneur. This is surprising since
studies have shown ventures created by ‘outside entrepreneurs’ and with faculty
assistance were larger than those created by faculty themselves (Chrisman et al., 1995)
and that they are preferred by more successful universities (Lockett et al., 2003).

The larger proportion of the research in this area has assumed the academic
entrepreneur model. These studies show academics often try to balance both their

academic and entrepreneurial roles and perhaps not surprisingly, the common theme
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running through this stream of literature is the issue ofi commitment to both roles. For
example, George et al. (2006) found university scientists prefer to be known as
scientists rather than entrepreneurs and the latter was also a term they were reluctant to
accept. Johansson et al. (2005) found three out of four founders in their study retained
their academic positions as part-time or full-time while trying to form a company.
Vanaelst et al. (2006) found some academic researchers are actively involved with a
spinout while the market opportunity is being identified but choose to stay'with the
parent organisation before the spinout is formally created. When academics retain full-
time positions, inventors carry their scientific knowledge into the new firm founded to
commercialise their research by consulting to the ﬁrfn, or if he / she leaves or is part-
time, then they carry their knowledge through as Chief Scientific Officer (Murray,
2004). This has been shown to be a successful mechanism, whereby Samsom &
Gurdon (1993) found academics able to be actively involved in creation of the new
spinout were also able to lead the venture effectively in a board-level role. However, if
an academic is over-involved, this can have negative consequences for the spinout
(Nicolaou & Birley, 2003a). Working with the company full time however, does signal
the academic’s commitment to the company and this can be important from the
stakeholders’ point of view (Shane, 2004, p.272). In effect, university spinouts provide
a mechanism for the university to retain faculty inventors rather than provide an
incentive for them to leave (Wright et al., 2004a).

A large number of studies on academic entrepreneurs have also focused on their
behaviour specifically in the life sciences industry. A number of these studies have

found a link between university faculty and spinout formation. Louis et al. (1989) for
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example, found productive faculty in life sciences departments were a stimulant of
entrepreneurship. Zucker et al. (1998; 2002) more specifically showed a link between
intellectual human capital and firm founding rates in the biotechnology industry.
Similarly, Lowe (2006) found inventors with higher tacit knowledge in relation to their
inventions were more likely to start-up a firm. Like Zucker et al. (1998), Stuart & Ding
(2006) showed the most accomplished scientists were more likeiy to become
entrepreneurs.

Peer influences also have an effect on university spinout activity in the life
sciences. For example, Stuart & Ding (2006) found the likelithood of scientists
engaging in entrepreneurship increased when other scientists from their academic
departments had taken part in commercial activities before them or when their co-
authors were entrepreneurs. Jong (2006) found the role of peers was important in
developing organisational capabilities that scientists need when dealing with the
challenges presented in forming a company.

Both academic and surrogate entrepreneurs can lead the formation of university
spinouts. These fall under the categorisation of spinout formation leaders'® put forward
by Shane (2004, p.152). Shane (2004, p.163) argues spinout formation can be: (1)
inventor-led: by the inventor / academic and are more likely to be set up when patent
protection is weak and to be set up close to the university; (2) shopper-led: by a
sﬁrrogate entrepreneur or the TTO (technology transfer office) and more likely to occur

at universities with the highest rates of spinout formation; or (3) investor-led: by an

'® Shane (2004, p.152) found all three types (inventor-led, shopper-led and investor-led) were

almost equal in occurrence from spinouts formed at MIT.
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investor who brings the technology and entrepreneur together and more likely to be
found in major cities where there are higher concentrations of investors and technology

managers.

2.2.5.2 The Role of the University

The literature on the role of the university is in two parts. The first part reviews
the studies on policies and culture in the university and the second part reviews the

studies on strategies and support.

2.2.5.2.1 University Policies and Entrepreneurial Culture

An increasing number of universities are adapting their policies to incorporate
commercialisation activities. Overall, these studies ’show a strong entrepreneurial
culture is important for spinout activity. For some universities, commercialisation
activity is fully incorporated in their mission, which Etkowitz (1998) refers to as the
‘entrepreneurial university’. In addition to their teaching and research missions,
Etzkowitz (1998) describes this integration of entrepreneurial policy into the functions
of the university is as the second revolution for universities. University cultures are
still changing and university departments, especially science departments, are
becoming increasingly accepting of entrepreneurship (Wright et al. 2004b).
Universities with a weak entrepreneurial culture and infrastructure tend not to generate
growth-oriented spinouts (Degroof & Roberts, 2004). They need to have a strong

entrepreneurial culture by being highly selective and supportive in order to promote
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growth in the spinouts they form (Degroof & Roberts, 2004). However, building an
entrepreneurial culture can take time (Kirby, 2006) and needs to be managed carefully

(Golob, 2006).

2.2.5.2.2  University Strategies and Support

This area can be divided into studies on: (1) university level support and
strategies; and (2) intra-university level support for university spinouts. At the

<

university level, support is defined as the °...level of managerial and financial
assistance given to a venture...,” (Roberts & Malone, 1996, p.40). Along with policies
and culture, the roles that universities are playing in spinout formation and
development have shifted from passive to proactive (Smilor et al., 1990; George et al.,
2006). Universities are implementing strategies and support mechanisms to develop
entrepreneurial behaviour and encourage spinout formation and growth. Davenport et
al. (2002) for example, showed the strategy of a research institute towards its spinouts
can change over time and evolve in three stages, where the levels of support and
strategies for creating spinouts become stronger and more formal over time. The three
phases (Davenport et al., 2002) starting from the earliest are: (1) forming spinouts by
exception: these may be unintentionally initiated by the entrepreneur and there is no
support from the parent organisation; (2) forming spinouts by occasion: these may be
intentionally initiated by the entrepreneur, and management and support are arranged as
required; (3) forming spinouts as strategy: these are formed intentionally and formal

strategies and procedures are in place and a proactive support role is taken. In a study

on European Research Institutes (RIs), Clarysse et al. (2005) built a typology of
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incubation strategies that the RIs provided for university spinouts. The three models
they found were: (1) Low selective - RIs focus on creating a high number of spinouts
that focus on raising public money as they are not attractive investments for private
investors; (2) Supportive - RIs try to commercialise technology by alternative methods
to licensing and therefore limit the number of spinouts éreated; and (3) Incubator — RIs
follow due diligence procedures like VCs and provide significant in-house support.
Steffensen et al. (1999) label spinouts that receive little encouragement or even
discouragement from the university as spontaneous spinouts and those that resulted
from an organised effort, as planned. They also relate the degree of support that
spinouts receive to their success, which Meyer (2003) shows can be a negative impact
on spinout growth. In a survey of 48 university spinouts in Italy, Chiesa & Piccaluga
(2000) found very few spinouts had been formed as a result of the university’s support.
Intra-university support levels can vary between different faculties. Different
faculties lack support for one another and this can bring about situations of conflict
between the more and less commercially-oriented departments and between university
administration and faculty (Shane, 2004, p.277). Entrepreneurs with a predisposition
towards entrepreneurial activity also need support from the parent institution (Kassicieh
et al., 1996). When TTOs and departments appear to be receptive, scientists are more

likely to become involved in technology transfer activity (George et al., 2006).

2.2.5.2.3 The Role of Technology Transfer Offices

University technology transfer offices are an intermediary in the process of

technology transfer from the lab to the marketplace (Markman et al., 2005a). They are
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commonly known as technology transfer offices (TTOs) in the UK and technology
licensing offices (TLOs) in the US. Today, nearly all research universities in the US
have a technology transfer office (Rogers et al., 2001) and their experﬁse is considered
an important capability of the university (Lockett & Wright, 2005; Colwell, 2002). The
number of technology transfer offices at universities is credited for the dramatic
increase in university patenting and licensing activity following Bayh-Dole (Colyvas et
al., 2002; Sampat, 2006). The rise in TTOs and university spinout activity is also
attributed to the growing importance of life sciences research, especially biotechnology
at the same time; in the 1970s in the US and in the 1980s in the UK (Stankiewicz,
1994; Colyvas et al., 2002; Rogers et al., 2001).

The role of the TTO is generally understood be one that identifies, protects and
markets intellectual property developed in the university and exploits it in the way that
will bring maximum benefit to the university inline with its goals (Roberts & Malone,
1996; Djokoivc & Souitaris, 2007). Roberts & Malone (1996) describe the TTOs role
as beginning when an invention is disclosed to them. Following the disclosure, Roberts
& Malone describe the TTO’s involvement as: assuming the role of principal decision
maker while they evaluate the invention, making arrangements for the legal protection
of the technology, directing the entrepreneurs to VCs and establishing their
representation on the board of the company. However, Colyvas et al. (2002) argue
there is still little understanding how TTOs actually help to bring inventions into
practice and that their role also varies from case to case.

The literature has assessed TTOs on the basis of their strategies, incentives and

age. The studies on TTO strategy show clear strategies need to be in place to form
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spinouts. For example, Markman et al. (2005a) found TTOs adapt their strategy and
structure with the goals of increasing the number of spinouts they form. Lockett et al.
(2003) found the universities that were more successful in spinning out new ventures
had the clearest strategies for spinout development. The pay of TTO personnel has
been found to be positively related to entrepreneurial activity in the univeréity
(Markman et al., 2004). Markman et al. (2005a) also found for-profit TTOs were
positively related to new venture formation. Some studies have shown older and more
experienced TTOs are less effective. For example, a UK based study (Chapple et al.,
2005) showed older TTOs were less efficient and a US based study (Markman et al.,
2004) showed more experienced TTOs were found to be negatively related to
entrepreneurial activity. Most of the research on TTOs has been carried out at the
organisational level and more researcﬁ is needed at the personnel level (Rothaermel et

al., 2007; Lockett et al., 2005).

2.2.5.3 The Venture Investor

Studies on investment sources for university spinouts have mainly focused on
the venture capitalist because spinouts require large amounts of capital which venture
capitalists have the ability to provide. For example, the development costs required by
university spinouts can often reach into millions, which makes them difficult to self-
finance and thereby makes the acquisition of capital a key activity in university spinout
development (Shane, 2004, p.223). Their finance needs involve product development,
salaries and equipment costs and as the firm is already losing money, the spinouts need

to explore outside sources for finance (Roberts, 1991, p.127). If spinouts are unable to
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acquire a sufficient amount of capital, this can hinder their development by affecting
the time spent on raising capital rather than product development (Shane, 2004, p.255).
The venture investor for a university spinout can take different forms including a
venture capital fund, a government seed fund, family and friends, business angels or
research grants. The source that spinouts try to raise finance from is influenced by the
founder’s goals and the spinout’s attributes (Shane, 2004, p.238).

Lemer (2005) states ‘Venture capitalists have long viewed universities as a
fertile source of investment ideas.” However, a key study in this area shows venture
capital is problematic area for university spinouts. Out of ten impeding factors in
university spinout creation, access to venture capital was the most important resource
constraint faced by spinouts (Wright et al., 2006). Wright et al. (2004a) suggest
university spinouts can attempt to compensate for problems with their resources and
capabilities that hinder their chances of raising venture capital by creating joint
ventures with industrial partners. The introduction of the government University
Challenge Fund'” in the UK in 1999 allowed spinouts that received the fund to develop
the companies further before going to venture capitalists (Wright et al., 2006). Yet it
appears there is still some difficulty occurring when it comes to venture capital
investment in university spinouts (Wright et al., 2006). Venture capital appears to be
problematic for spinouts for two reasons. First, it is viewed as more important in the
early stages than internal university funds by both TTOs and university spinouts; and

second, TTOs often direct spinouts towards venture capital (Wright et al., 2006). This

' This only applies to the top UK universities that were granted University Challenge funding.
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indicates there may be some degree of a ‘push’ towards venture capital from the
spinouts and / or the TTO. It is possible that spinouts try and raise venture capital as
they try to follow what is the ‘normal’ course of action rather than the ‘best’ course of
action.

Angel investment is also an important source of financing and it has some key
advantages over venture capital for university spinouts (Shane, 2004, p.236). The
advantages are: (1) angels tend to be more patient than venture capitalists, which is
important given the high level of uncertainty faced by spinouts at the early stages of
development; (2) angels invest at an earlier stage; and (3) they require a lower rate of

return (Shane, 2004, p.236).

2.2.6 Spinout Performance

A range of social factors have been linked to university spinout performance.
These include social capital resources, teams and network capabilities. This area has
been researched in an ad-hoc manner due to university spinout research still being
considered a ‘new’ field (Djokovic & Souitaris, 2007). In a study of MIT spinouts
formed between 1980 and 1996, Shane & Stuart (2002) looked at the effect of social
capital resources on performance and found direct or indirect ties to investors before
the spinouts were formed increased their chances of receiving external funding and
decreased their chances of failure. Using matched samples, Ensley & Hmieleski (2005)
found university-based start-ups had lower performance compared with new
independent ventures. They highlighted the effect of teams on spinout performance,

whereby the more developed teams in the independent ventures had better
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performance. Ensley & Hmieleski (2005) suggested the teams of university-based
start-ups could be less developed because it is more difficult for them to find the level
of expertise they require on university campus. The link between networks and
performance was also made in a study by Walter et al. (2006). They defined network
capabilities as the ability to ‘develop and utilise inter-organisational relationships’ and
found a positive relationship between these capabilities and spinout performance.
Other factors that have been linked to the performance of university spinouts include

human capital, strategy and technology (Shane, 2004, p.241).

2.2.6.1 Spinout Success and Failure

Some studies have focused their analysis on MIT to understand the success of
spinouts although Niosi (2006) argues spinouts are far from being universally
successful. O’Shea et al. (2007b) found a combination of factors were significant in
explaining the success of MIT spinouts. They were: excellence in research, strong
programs in entrepreneurship teaching, commitment to commercialisation with
suppoﬁing policies, academics having positive attitudes to starting companies and the
development of strong networks with government, industry and academia. Roberts
(1991, p.127) argued few technology-based firms fail by exiting under desperate
conditions or bankruptcy. However, large numbers become ‘living dead’ where they
are unable to generate significant growth from one year to the next or they produce
little profit, so they are unable to go public and no one is interested in buying it

(Roberts, 1991, p.127).
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Apart from one study which found a number of scientist-started ventures failed,
there have been no studies that have explicitly examined the causes of university
spinout failure. Samsom & Gurdon (2004) conducted a longitudinal study of 22
scientist-started ventures and found 6 of these failed over the 12 year period of their
study due to a lack of business skills, inadequate constituency-building decisions and
interrupted funding.

Other studies have shown factors that reduce the probability of failure. For
example, Rothaermel & Thursby (2005) showed the probability of failure was reduced
for firms housed by incubators when there was greater university faculty involvement.
Nerkar & Shane (2003) analysed the survival of MIT spinouts formed between 1980
and 1996. They found chances of spinout failure were lower when a spinout had
radical technology and a broad scope of patent protection (in the fragmented market
context). In Vohora et al.’s (2004) spinout development model, they argue it is
possible for spinouts to fail at any of the critical junctures if they are unable to develop
the necessary resource stocks, capabilities and social capital to move to the next phase.
An area outlined for future research by Wright et al. (2004b) is the study of when

spinouts fail to develop further.

2.2.7 Summary and Research Question

This research was driven by the quantity versus quality debate that currently
shadows university spinouts. This literature review was therefore organised to show
the key areas of research in the life of university spinouts i.e. from spinout creation to

spinout success and failure. The review began with an introduction to university
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technology transfer and spinouts and was followed by a discussion of university
spinout definitions. The literature review moved from university spinout creation,
through to spinout development and ended with a review of literature on spinout
performance. Using the key roles in the spinout process identified by Roberts &
Malone (1996) as a framework, the roles of the technology originator / entrepreneur,
the university and the venture investor were also reviewed.

It is clear from the review that some areas are well understood such as spinout
creation, where a host of factors have been linked to formation (Shane, 2001a; Di
Gregorio & Shane, 2002; O’Shea et al., 2005; Powers & McDougall, 2005). On the
other hand, spinout development has been one area where research was lacking (Shane,
2004, p.3), although attention in this area has recently increased (Mustar et al., 2006).
The studies in this area have sought to map the process into various stages (Clarysse &
Moray, 2004; Druilhe & Gamnsey, 2004; Vohora et al., 2004; Vanaelst et al., 2006) as
opposed to understanding the influences on development. The discussion of the key
roles in the spinout process (technology originator / entrepreneur, university and
venture investor) highlights three sources of influence on university spinout
development. There has however, been little research specifically examining factors
that affect university spinout development. There has also been a clear emphasis on
understanding spinout performance and success, rather than failure. The reason for
these disparities in spinout research could be that it is still a relatively young area of
research (Rothaermel et al., 2007). This study aims to address these research gaps in

relation to the quality of university spinouts.

49



The review showed a key factor linked to both spinout development and success
is venture capital. There is an issue surrounding venture capitalists in relation to
university spinouts since on the one hand, technology transfer offices encourage
university spinouts to raise venture capital (Roberts & Malone, 1996; Wright et al.,
2006), yet on the other hand, it is a major hurdle faced by university spinouts (Wright
et al., 2006). In the midst of these dynamics, there lies an unexplored set of university
spinouts that try, but fail to raise venture capital. Therefore, to better understand
university spinout quality, this study explores the influence that the failure to raise
venture capital has on university spinout development. The research question is

therefore:

How does the failure to raise venture capital affect the development of

university spinouts?

The next section explains and reviews the two theoretical perspectives that were

employed in the analysis of the results.

2.3 Theoretical Perspectives Employed in this Research

The two theoretical perspectives employed in this research are: escalation of
commitment (Staw, 1976; Staw & Ross, 1978) and organisational learning (Argyris &
Schon, 1978; Cyert & March, 1963). The data was linked to these theoretical
perspectives during data analysis and theory building procedures (Chapter 3, Section

3.6) and a detailed explanation is given in Section 3.6.2.4.
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The findings show that when university spinouts fail to raise venture capital,
they act on VC feedback by either escalating commitment to raise finance or exiting.
The escalation of commitment perspective helps to explain why some university
spinouts continue to pursue other sources of finance despite failing to raise venture
capital. The organisational learning perspective helps to explain how the spinouts
interpret VC feedback and adapt their behaviour (escalate commitment) or adapt their
goal (exit).

The theory built in this study is presented in Chapters 4 (Results & Analysis)
and 5 (Discussion & Conclusion). However, 1iteratu%e reviews for the two theories are
presented here. This follows the model used by Pratt et al. (2006) who took a theory
building approach in their study on professional identity construction. They found
three theories together (careers / role transitions, socialisation and identity work) helped
to understand the pfocess of identity construction as each held an important piece of the
explanation (Pratt et al., 2006, p. 236). However, they were unaware of these theories
at the start of their study and therefore presented reviews of these thrée theories at the
start of their article to help orientate readers towards their findings (Pratt et al., 2006).

The approach of this study is similar to that of Pratt et al. (2006) because I took
a theory building approach and when the study began, [ was unfamiliar with the two
theories that later helped explain the findings. I therefore follow the model they used in
presenting their study by presenting reviews of the two theories in this chapter to help
provide an orientation toward the findings. The next two sections present a review of
the escalation of commitment (Section 2.3.1) and organisational learning (Section

2.3.2).
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2.3.1 Escalation of Commitment Literature

This section presents a review of the literature on escalation of commitment.
This is one of the two theoretical perspectives employc;d in the results and analysis of
the study and provides an explanation for part of the findings. Specifically, this theory
explains why spinouts that failed to raise venture capital adapted their behaviour in
response to VC feedback by trying to raise finance from alternative sources. The
second of the two theories that provides an explanation for part of the findings is
organisational learning and its literature review is presented in the next section (Section

23.2).

2.3.1.1 Introduction

This literature review on escalation of commitment is organised into six parts:
(1) definitions of escalation of commitment; (2) levels of study - studies have mainly
been on escalation behaviour in individuals but organisation level studies are
increasing; (3) determinants of escalation behaviour; (4) motivations for escalation
behaviour; (5) the effect of feedback on escalation behaviour - this section also
acknowledges the criticism of escalation research; and (6) escalation studies in

entrepreneurship research.
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2.3.1.2 Escalation of Commitment Definition

Escalation behaviour is essentially a counter-intuitive behaviour and was first
observed in individuals (Staw, 1976). Following negative consequences, an individual
would be expected to change their behaviour (Staw, 1976; Fox & Staw, 1979).
However, when individuals continue with a course of action despite the negative
consequences, this is known as an escalation of commitment (Staw, 1976). Often, the
choice to follow a course of action can involve a series of decisions rather than a single
choice (Staw, 1981). Escalations also tend to occur in a series of escalations rather
than on an isolated occasion (Brockner, 1992).

A key element of the definition of an escalation of commitment is the allocation
of resources to the course of action that in effect seals the commitment (Staw & Ross,
1978; Staw, 1976). An escalation situation is therefore one where it is possible to turn
a situation around and attain a goal(s) by investing more effort, time, money or even
self-identities in some cases, when a loss has resulted from the original course of action
(Staw & Ross, 1989; Staw, 1981; Brockner, 1992).

The investment of resources into a course of action is usually unwarranted and a
rational analysis of the situation might even recommend an exit from the course of
action (McNamara et al., 2002). To ascertain whether an escalation of commitment has
taken place, Staw (1981) argues it should be clear that it has occurred above and
beyond the objective facts of the situation. It is also possible that the consequences of
an escalation can be negative or positive (Staw, 1981). This can be referred to as a

dysfunctional or functional escalation respectively (Staw & Ross, 1978). A
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dysfunctional escalation can also become an extreme case of a cycle of escalating

commitment (Staw, 1981; Staw & Ross, 1978).

2.3.1.3 Levels of Study

Although escalation behaviour was first observed in individuals, both
individuals and organisations can become committed to losing courses of action (Staw
& Ross, 1989). Early studies on escalations of commitment focused on escalations in
the behaviour of individuals (e.g. Staw, 1976; Staw & Fox, 1977; Staw, 1981; Staw &
Ross, 1978; Fox & Staw, 1979; Schwenk, 1986). For example, the earliest study on
escalation of commitment showed when a person had personal responsibility for
negative consequences, they would commit the greatest amount of resources to the
same course of action (Staw, 1976). Some studies have looked at individual
differences leading to escalation of commitment. For example, Whyte et al. (1997)
found individuals with high levels of self-efficacy were more likely to escalate
commitment. Studies in the field have now moved on towards escalation behaviour in
organisations and the causes of escalation behaviour in organisations have been

grouped into four categories (Ross & Staw, 1986).

2.3.1.4 Determinants of Escalations

There are four classes of determinants of escalation: (1) project - these are
related to the nature of the project itself such as the size of the payoff or closing costs

e.g. Northcraft & Wolf (1984); (2) psychological - these relate to cognitive behaviour
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such as the need to justify behaviour or errors in decision-making e.g. Staw & Ross
(1978) and Staw (1976); (3) social - these relate to interperéonal processes and
relationships with other people such as situations that can bind people together or the
need to save face in front of others e.g. Ross & Staw (1993); and (4) organisational -
the level of support for a project within the organisation and alignment with the firms
goals (Ross & Staw, 1986; Staw & Ross, 1989).

Some studies have emphasised the importance of the temporal element in
escalations of commitment. For example, in a detailed case study of escalation in the
Shoreham Nuclear Power Plant, Ross & Staw (1993) found the psychological and
social variables were most important at the beginning of the escalation. Also in a study
of Expo86'®, Ross & Staw (1986) found commitment evolves over time with the
support of different variables (project, psychological, social, or organisational) at each
stage (Ross & Staw, 1986; Staw and Ross, 1989). They found the escalation was
caused by psychological and project variables but additional variables took effect later.
These included structural variables such as relationships with groups and organisations
that were relying on the event taking place e.g. restaurants and hotels (Ross & ‘Staw,
1986). Over time, this made it difficult to reverse the course of action and the
escalation of commitment to Expo86 continued (Ross & Staw, 1986). Staw & Ross
(1989) put forward a dynamic view of escalations and found there were forces of
different strengths that acted at different times causing a ‘push’ towards persistence and

a ‘pull’ towards withdrawal. Staw & Fox (1977) also found escalations increased

'8 Expo86 was an example of a government funded fair which required that more money be put

into it on a number of occasions beyond the initial estimated cost.
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rather than decreased over time. A number of motives explaining why individuals and

organisations escalate commitment have also been put forward.

2.3.1.4.1 Motivations for Escalation Behaviour

Of the psychological determinants of escalation, the most widely accepted
explanation for why an individual engages in this behaviour is self-justification. The
view of self-justification is based on decision makers trying to show they have not
erred (Whyte, 1986; Brockner, 1992). Greater escalations are therefore associated with
a greater need to justify actions (Brockner, 1992). If individuals are justifying their
past behaviour to themselves, it is termed internal justification and if they are justifying
it to others, it is termed external justification (Tang, 1988; Staw, 1981). However,
although self-justification is accepted to provide an explanation for a large part of
escalation theory, it does not account for all of it (Brockner, 1992).

Some of the other theories put forward provide alternative explanations to self-
justification e.g. prospect theory. Whyte (1986) considered prospect theory from the
field of cognitive psychology as an explanation for escalation of commitment. This
theory takes the view that a decision to escalate commitment is based on framing the
previous decision as a success or failure (Whyte, 1986). The application of this theory
to situations of both success and failure is an advantage of explaining escalation by
prospect theory over self-justification, whereas self-justification can only be applied to
situations of failure. The use of this theory also builds on Staw & Ross’s work (1978)

that individuals process information differently after success and failure.
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Behavioural explanations such as self-justification and prospect theory have
received some criticism. For example, one criticism is that behavioural explanations
assume the escalation of commitment is an error but it is possible an escalation could
occur due to economic reasons (Tang, 1988). Tang (1988) modelled escalation of
commitment behaviour using an economic perspective and found a firm is unlikely to
change a strategy once an escalation begins, regardless of whether it occurred due to
behavioural or economic reasons.

Other theories that have been used to study escalation are behavioural decision
theory which looks at the effect of information on decision processes (Schwenk, 1986)
and self-efficacy theory, which views escalations by individual differences (Whyte et
al., 1997). Brockner (1992) suggested researchers should continue to explore
escalation through different theories at the individual, inter-group and organisational
levels and emphasised that longitudinal studies would be helpful in identifying causes
of escalation situations while doing this. Several escalation effects have also been

linked with negative feedback.

2.3.1.5 The Effect of Feedback on Escalation Behaviour

This section reviews how the concept of feedback has been utilised in escalation
studies. Most of the research examining the effect of feedback on escalation behaviour
has been on studies of individuals rather than the organisation. Failure to attain a goal

‘has often been interpreted as negative feedback in studies of escalation (Brockner,
1992). Iigen & Davis (2000) argue individuals can respond to feedback in two ways:

they can either try to improve their performance or decide whether or not to continue at
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all. The decision they make depends on how individuals frame negative feedback
(Ilgen & Davis, 2000).

Brockner et al. (1986) found individuals were more likely to escalate
commitment when they received constant negative feedback. When the need to justify
actions is also high and feedback is negative, then an escalation tends to be greater
(Brockner, 1992). Other ways negative feedback has been linked to escalation of
commitment include the belief that future attempts would be unsuccessful (Zikmund-
Fisher, 2004). This study was based on an Internet questionnaire where students were
asked questions about the imaginary scenario of taking part in a lottery contest. Beeler
& Hunton (1997) also used students in their study. They found negative feedback led
to a greater escalation and increased the search for retrospective information, when an
investment decision had been made public. This finding lent support to the self-

justification explanation (Beeler & Hunton, 1997).

Some scholars argue the nature of feedback needs to be better explained in
escalation of commitment studies (Bowen, 1987). Building on this, Hantula & Bragger
(1999) and Brecher & Hantula (2005) examined the equivocality of feedback in
relation to escalation decisions. They defined feedback equivocality based on Bowen’s
(1987) definition that feedback cannot be classified as negative or positive because the
nature of the feedback is immeasurable, unclear or it cannot be compared against a
credible measure (Hantula & Bragger, 1999). Equivocal feedback can also be from
multiple sources (Hantula & Bragger, 1999). They found high equivocal feedback did
lead to escalation behaviour compared with low equivocal feedback in respondents that

did not lead to escalation behaviour. These findings were supported in a later study by
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Brecher & Hantula (2005) who found the equivocality of feedback was linked to
feelings of frustration, but they were unable to resolve the relationship between

frustration and escalation.

2.3.1.5.1 Criticisms of Escalation Theory

The main criticisms of escalation theory have been made by Bowen (1987). For
example, he suggested feedback had not been clearly articulated and questioned in the
studies that had used it up to that point. He argued the literature tends to define
feedEack as either positive or negative, but the use of such terms may not be specific
enough and needed to be defined more clearly by taking the equivocal nature of
feedback into account. He therefore suggested an alternative explanation for escalation
behaviour could be that it was more than just the decision to ‘throw good money after
bad’ and it could occur when there was an interplay or dilemma between the level of
feedback equivocality from prior investments and the level of commitment to a course
of action (Bowen, 1987).

Another criticism of the research on escalation of commitment is that studies
have not demonstrated escalation well because they have been experimental or lab
based (Bowen, 1987; Zardookhi, 2004). Bowen (1987) also argued the use of such

methods had meant they were unable to show how failure feedback is interpreted.
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2.3.1.6 Escalation Studies in Entrepreneurship Research

Few studies have explored the escalation phenomenon in the entrepreneurship
domain. For example, in a study of entrepreneur’s reinvestment decisions, McCarthy
et al. (1993) measured negative feedback as a decline in sales and found psychological
factors such as feeling personally responsible had a greater effect on their escalation of
commitment if the form of their decisions to reinvest.

There are some studies in entrepreneurship that allude to a similar phenomenon
but do not directly examine an escalation of commitment. For example, Gimeno et al.
(1997) and Gatewood et al. (1995) linked entrepreneurs with persistence behaviour.
Gimeno et al. (1997) found some dimensions of human capital affect persistence and
firms with low thresholds of performance could make the choice to continue or exit.
Gatewood et al. (1995) found successful potential entrepreneurs were more willing to
persist with activity to start a business. Markman et al. (2005b) also showed
entrepreneurs were more inclined to persevere than non-entrepreneurs. Both Markman
et al. (2005b) and Gimeno et al. (1997) suggested alternative explanations for their
findings could be an escalation of commitment. Although these studies would imply
there may be a tendency for entrepreneurs or new ventures to engage in escalation

behaviour, the studies exploring this have been scarce.

2.3.1.7 Summary

Much of the past research on escalation behaviour has examined the

phenomenon in individuals or in mature firms (Zardookhi, 2004).. Zardookhi (2004)
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suggests future research should explore the differences in escalation behaviour across
different types of organisations such as government funded ventures to understand the
differences made in escalation decisions between such firms vary (Zardookhi, 2004).
This could be considered an invitation for studies on escalation in entrepreneurship
research. As discussed in the literature review, some studies have begun to explore this
(McCarthy et al., 1993; Markman et al, 2005b; Gimeno et al., 1997; Gatewood et al.
1995). However, more studies are needed. More studies based on real-life settings are
also needed (Zardookhi, 2004). For example, most of the studies relating negative
feedback to an escalation of commitment have been carried out on individuals and have
been experimental.

The findings of this study show when university spinouts fail to raise venture

capital, VC feedback can lead to an escalation of commitment to raising finance.

2.3.2 Organisational Learning Literature

This section presents a review of the literature on organisational learning. This
theory was employed in the results and analysis of the study to explain how university
spinouts adapt their behaviour or goals in response to VC feedback. Both escalation of
commitment and organisational learning theory provide an explanation for part of the
findings. Escalation of commitment theory provides an explanation for the part of the
findings that show how spinouts adapt their behaviour in response to VC feedback.
Organisational learning theory provides an explanation for the part of the findings that
show VC feedback causes a spinout’s behaviour or goals to adapt (Argyris & Schon,

1978, 1996; Cyert & March, 1963). The results build on Argyris & Schén’s (1978;
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1996) work to show the effect of VC feedback on a spinout’s actions can be mediated

by single-loop or inhibited double-loop learning.

2.3.2.1 Introduction

Organisational learning is denoted by a change in the knowledge of an
organisation, usually by a transformation, addition or reduction (Schulz, 2002, p.415).
The aim of theory in this field is to understand how changes in organisational
knowledge occur and what the effects of learning are on organisational behaviour and
outcomes (Schulz, 2002). Miner & Mezias (1996) described organisational learning as
‘an ugly duckling in the pond of organisation theory: interesting, but living on the
fringes.” Despite the topic being researched for over 30 years, Easterby-Smith et al.
(2004) argue it still remains a ‘black box’ (p.378). Similarly, although research in this
field has grown phenomenally in the 1990s and 2000s (Bapuji & Crossan, 2004;
Crossan et al.,, 1999), some scholars argue a general theory still remains elusive
(Crossan et al., 1999, p.522).

Several scholars have reviewed the organisational learning literature to assess
and guide its direction e.g. Huber (1991), Bapuji & Crossan (2004), Fiol & Lyles
(1985), Levitt & March (1988). Miner et al. (2001) argue earlier research on
organisational learning was broad and has moved towards the generation of change.
For example, different types such as trial-and-error learning, learning from experience
and learning from experimentation have now been put forward (Miner et al., 2001).
There has also been a move towards theories of organisational learning in the strategy

literature. Examples include the use of organisational learning to explain a number of
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concepts such as strategic alliances, innovation and technology adoption (Bapuji &
Crossan, 2004).

This literature review of organisational learning is structured in six parts: (1) the
key definitions of organisational learning are presented; (2) the major contributions to
the field are highlighted; (3) the different types of organisational learning are discussed
- single-loop and double-loop learning are highlighted here; (4) criticisms of
organisational learning are discussed; (5) current debates in the field are described -
performance feedback models in particular are highlighted; and (6) the literature is

discussed in relation to studies in entrepreneurship.

2.3.2.2 Definitions of Organisational Learning

Some definitions of organisational learning have developed with the field and
some have stood the test of time. The general consensus in these definitions is that
actions or behaviour change based on knowledge or information. For example, Fiol &
Lyles (1985, p.803) defined organisational learning as ‘the process of improving
actions through better knowledge and understanding,” whereas Huber (1991) stated ‘an
entity learns if, through its processing of information, the range of its potential
behaviour is changed.” The characterisation of organisational routines as the rules,
procedures, conventions or strategies based on an interpretation of the past around
which organisations are constructed and operate, has also affected the field’s

development (Schulz, 2002; Levitt & March, 1988).
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2.3.2.3 Major Contributions to the Field

Easterby-Smith et al. (2004) outline the seven major contributions to
organisational learning research as: (1) espoused theory and theory—in—practice - this
explained that negative views are not expressed in public and can differ from actions in
practice; (2) the learning organisation (Senge, 1990) - this related to the practical
problems that organisations can have; (3) a link between knowledge, learning and
competitiveness (e.g. Cohen & Levinthal, 1990) - this bridged organisation learning
with the resource-based view; (4) a socio-cultural perspective (Brown & Duguid, 1991)
- this brought a cognitive psychology approach and accounted for human interaction
involved in the learning process; (5) unlearning (Hedberg, 1981) - this highlighted the
negative side of learning by pointing out that organisations sometimes need to forget;
(6) learning across boundaries - this tied a number of existing strands together such as
knowledge transfer and culture; and (7) single and double-loop learning (Argyris &
Schon, 1978) - their contribution was that organisations learn from both incremental
changes and improvements.

This literature review focuses on the last of the major contributions outlined by
Easterby-Smith et al. (2004). Argyris & Schén’s (1978; 1996) work has had a huge
impact on academic studies in management (Easterby-Smith & Lyles, 2003, p.54). Itis
this stream of learning in particular that is later employed as a lens in the results and
analysis of the study. This review will therefore provide a specific emphasis towards

Argyris & Schon’s (1978; 1996) work on organisational learning.
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2.3.2.4 Types of Organisational Learning

Organisational learning has been categorised into several types. For example,
Argyris & Schon (1978) developed single-loop and double-loop learning. Building on
this, Fiol & Lyles (1985) categorised learning into lower level and higher level. More
recently, these two types of learning have been referred to as incremental and radical
learning (Miner & Mezias, 1996). Other types of organisational learning which
describe patterns of change that can occur include first-order learning, which is a
routine to maintain existing rules and second-order learning which involves exploring
alternative routines and goals (Lant & Mezias, 1992). This review focuses on Argyris

& Schon’s (1978; 1996) theory of single-loop and double-loop learning.

2.3.2.4.1 Single-loop and Double-loop Learning

Argyris & Schon (1978, p.2) operationalised organisational learning as the
detection and correction of error. This process of error detection and error correction
can lead to single-loop or double-loop learning. Single-loop learning occurs ‘when the
error detected and corrected permits the organisation to carry on its present objectives,’
(Argyris & Schon, 1978, p.2/3). Double-loop learning occurs ‘when error is detected
and corrected in ways that involve the modification of an organisation’s underlying
norms, policies, and objectives,” (Argyris & Schon, 1978, p.3). Argyris & Schon based
these types of learning on their previous work (1974) on the theory of action. The
theory of action suggests people act in a certain way to carry out their behaviour and

they carry this with them and apply it in different situations (Argyris & Schon, 1974)
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The Model I theory of action argués people are unable to reflect on their own
governing values or the values of others (Argyris & Schon, 1974). With the definitions
of single-loop and‘ double-loop learning in organisations, it follows that the theory of
action is unchanged in single-loop learning, but changes in double-loop learning
(Argyris & Schon, 1996, p.21). A well-known example that Argyris & Schon (1978)
gave for single-loop learning is when a thermostat detects it is too hot or cold and then
takes corrective action to turn the heat on or off. If the thermostat could somehow
question why it had been set at a particular temperature and change it, then this would
be double-loop learning (Blackman et al., 2004). Single- or double-loop learning can
be inhibited when either error detection or error correction do not occur (Argyris,
1976).

.A third type of learning that Argyris & Schon (1978) identified is deutero-
learning. This occurs when organisations are able to carry out both single-loop and
double-loop learning (Argyris & Schon, 1978; 1996). Whereas the focus of single-loop
and double-loop learning lies on action and behaviour, the focus of deutero-learning is
more cognitive (Easterby-Smith & Lyles, 2003).

Although Argyris & Schon’s theory of organisational learning still holds strong
in the literature (Easterby-Smith et al., 2004), there has been some criticism of their
work. For example, some argue that single-loop and double-loop learning are the same
in practice (Easterby-Smith et al., 2000, p.786). Another criticism which has targeted
their work and organisational learning in general is that it lacks emotion (Fineman,

1997).
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2.3.2.5 Criticisms of Organisational Learning

Although they can be studied separately, some authors take the view that
learning is inextricably linked with emotion and is unduly neglected by many studies
(Antonacopoulou & Gabriel, 2001; Fineman, 1997; Vince, 2001). This is based on the
view that emotions shape the learning process in individuals and organisations and are
therefore associated with organisational change (Finexﬁan, 1997; Antonacopoulou &
Gabriel; Vince, 2001). Vince (2001) also argues the study of organisational learning
should include power relations to help understand how organisational change occurs.

Another criticism is that organisational learning is studied separately from
individual learning (Kim, 1993; Wang & Ahmed, 2003). Kim (1993) argued the study
of organisational and individual learning should be integrated because organisational
learning is built upon the learning of individuals. However, this is accounted for by
Argyris & Schén in their work. For example, they state: ‘Organisational learning
occurs when individuals within an organisation experience a problematic situation and

inquire into it on the organisation’s behalf,” (Argyris & Schon, 1996, p.16).

2.3.2.6 Current Debates in Organisational Learning

New debates in organisational learning began with a special issue in the
Organization Science journal in 1991 (Schulz, 2002). According to Schulz (2002),
current areas of interest in the organisational learning literature are: (1) the adaptation
of organisational rules and routines (Levitt & March, 1988); (2) learning myopia - this

considers an organisation as a self-limiting process; (3) learning as communities
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(Brown & Duguid, 1991); (4) the dissemination of knowledge between organisations;
and (5) models of performance feedback - these models describe how organisations

adapt based on feedback (Schulz, 2002).

2.3.2.6.1 Performance Feedback Models

Performance feedback models explain how learning is induced in an
organisation when it has problems (Schulz, 2002, p.425). There are two streams of
study in this area: (1) studies that look at how organisations adapt their behaviour; and
(2) studies that look at how organisations adapt their aspirations or goals.

One of the theoretical contributions of this study is made in the area of
adaptation to performance feedback and this literature will be discussed in depth in the

Discussion and Conclusion (Chapter 5).

2.3.2.7 The Study of Organisational Learning in Entrepreneurship

Harrison & Leitch (2005) brought together a special issue on entrepreneurial
learning as they believed it was time to begin merging discussion between the
entrepreneurial learning and organisational learning literatures. They argue little
research on organisational learning has been explored in the entrepreneurship context
and equally, the organisational learning literature has been little informed by research
from the entrepreneurship context (Harrison & Leitch, 2005). This section gives an

overview of the entrepreneurial learning literature.
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2.3.2.7.1 Entrepreneurial Learning

The study of organisational learning in entrepreneurial settings has recently
grown in the entrepreneurship literature as ‘entrepreneurial learning’. The early stage
of development of this field is reflected by the diversity of definitions put forward. For
example, Rae (2006, p.40) focuses on recognising opportunities. Politis (2005) defines
entrepreneurial learning as a process of developing knowledge to make starting and
managing ventures effective. Cope (2005) characterises entrepreneurial learning as an
interactive and dynamic process that occurs between the entrepreneur, his / her
business and the environment. The definitions also indicate the varied opinion of the

direction that research in the field should take.

2.3.2.7.2 Streams of Research

Current directions for research in the field also appear to be divergent. For
example, some authors suggest the focus should be on entrepreneurial learning as an
experiential process e.g. Deakins & Freel (1998) and Politis (2005). Deakins & Freel
(1998) studied small and medium sized enterprises and argued the learning process was
integral to the evolution of these companies. They argued it is the entrepreneur who
gains the ability to learn through experience and rather than being a planned process, it
is driven by critical events. Cope (2003; 2005) built on Deakins & Freel’s (1998) work
to emphasise the importance of critical events for entrepreneurial learning and for
future study in the field. Cope (2003) drew from Fiol & Lyle’s (1985) work on higher-

level and lower-level organisational learning to understand how discontinuous events
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prompted learning in entrepreneurs.  Corbett (2005) and Rae (2006) study
entrepreneurial learning in the context of opportunity recognition. Rae (2006) also
took a social constructionist perspective to analyse the narratives of entrepreneurs.
Both Cope (2005) and Deakins & Freel (1998) suggest entrepreneurial learning is
dynamic and should be studied to capture this process. Deakins & Freel (1998) linked
the ability to learn to the growth process in SMEs. They found the critical factors for
entrepreneurial learning were the abilities of the team, to access resources, reflect on
mistakes, network and accumulate experience.

At this early stage, it is clear that the field’s development is open to a number of
directions for future research. For example, one of the important questions in the field
is how can entrepreneurs develop knowledge that will positively impact venture
performance (Politis, 2005, p.400), which is yet to be answered. Other authors have

tried to build a general theory by modelling the learning process.

2.3.2.7.3 Models of Entrepreneurial Learning

The entrepreneurial learning literature is based on the assumption that the
process is dynamic and models of this process have been put forward accordingly. For
example, Minniti & Bygrave (2001) put forward a model to describe entrepreneurial
learning that is informed by success and failure. This is based on the assumption that
entrepreneurs only repeat actions that appear promising and discard all others. They
focused their model on how entrepreneurs process information and use that to improve
performance (Minniti & Bygrave, 2001). They found both failures and successes

contributed to an entrepreneur’s knowledge and this also impacts their decisions.
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Parker’s (2006) model supported Minniti & Bygrave’s (2001) model by showing
entrepreneurs use new information to make their decisions and also take past
experience into account to guide their expectations. His study showed that
entrepreneurs exploit new information and adjust their beliefs based on the new
information by about 16% (Parker, 2006). A model put forward by Ravasi & Turati
(2005) was also similar to Minniti & Bygrave’s (2001) model. They argued
entrepreneurial learning is affected by a high scarcity of money, time and attention,
which continually force the venture to make decisions about terminating or continuing.

Overall, the field of entrepreneurial learning is at an embryonic stage compared
with the stage of maturity that the organisational learning field has reached. However,
the study of organisational theories in an entrepreneurial context can enrich both the

fields of entrepreneurship and organisational learning (Harrison & Leitch, 2005),

2.3.2.8 Summary

This review of organisational learning has highlighted the key theories in the
field. It has also described Argyris & Schon’s (1978; 1996) theory of organisational
learning based on the detection and correction of error in depth. Through the findings
of this study, this theory of learning was linked to the literature on how performance
feedback causes the behaviour or goals of an organisation to adapt. Specifically,
single-loop and inhibited double-loop learning are defined as mediators in the
relationship between feedback and the adaptation of an organisation’s behaviour or

goals.
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2.4 Chapter Summary

This chapter was presented in two parts. The first part presented a literature
review on university spinouts and led to the research question. The second part
presented literature reviews of the two theoretical perspectives employed in the results
and analysis of this study, while highlighting the research gaps and debates in these
areas. Both the escalation of commitment and organisational learning perspectives
were utilised in the results and analysis as neither one of the theories was able to
explain the findings alone.

The following chapter will describe the methodological techniques used to

answer the research question.
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3 METHODOLOGY

3.1 Introduction

This chapter describes the methodological approach taken to answer the
research question (How does the failure to raise venture capital affect the development
of university spinouts?). The aim of this chapter is to provide a detailed account of
what was done and zow the findings came from the data (Dougherty, 2006, Gephart,
2004). This chapter is organised by five main sections: (1) research paradigm; (2)
research design; (3) sample; (4) data collection; and (5) data analysis and theory

building techniques used in the study.

3.2 Research Paradigm

The research paradigm may be simply defined as a worldview or the set of
principles and assumptions underlying the research (Creswell, 1998, p.74; Denzin &
Lincoln, 1998, p.200; Patton, 1990, p.37). The two main distinctions that are made in
the types of research paradigm are between the positivist and phenomenological
paradigm (Lincoln & Guba, 1985; Bryman, 1988). Within each research paradigm, the
three sets of beliefs that need to be considered are: (1) the ontology; (2) the
epistemology; and (3) the methodology (Creswell, 1998, p.74; Denzin & Lincoln,
1998, p.201). The ontology considers the nature and form of reality (Denzin &
Lincoln, 1998, p.201). The epistemology considers the relationship between the
researcher and what is being researched (Denzin & Lincoln, 1998, p.201). The

methodology is the set of guidelines for the research process i.e. for the researcher to
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find what they believe can be known (Creswell, 1998, p. 75; Denzin & Lincoln, 1998,
p.201). Each holds a different belief in each of the two research paradigms. Table 3.1
shows the differences in ontology, epistemology and methodology that can occur in
each paradigm (Sarantakos, 2005). The table is followed with explanations of each of

the different types that can occur within the positivist and phenomenological

paradigms.

Table 3.1 The three sets of beliefs in research paradigms
(Adapted from Sarantakos, 2005, p.31)

Research Paradigm  Positivist Phenomenological
Ontology Realist Constructionist
Epistemology Empiricist Interpretivist
Methodology Quantitative Qualitative

3.2.1 Ontology

In the positivist paradigm, the ontology is realist (Sarantakos, 2005, p.31). A
realist ontology holds the view that a single reality exists and this is external to the
researcher (Lincoln & Guba, 1985, p.37; Bryman, 1988, p.94). This can result in
generalisations that may have a causal nature (Denzin & Lincoln, 1998, p. 204). In the
phenomenological paradigm, the ontology is constructionist (Sarantakos, 2005, p.31).
This holds the view that multiple realities are constructed by the researcher, the
individuals involved in the research and the readers of the study (Creswell, 1998, p.76).

The researcher therefore needs to take these realities into account to reach a level of
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understanding, ‘verstehen,” between the different views (Creswell, 1998, p.76; Lincoln

& Guba, 1985, p.37).

3.2.2 Epistemology

In a positivist paradigm, the epistemology is empiricist (Sarantakos, 2005,
p.31). This holds the view that the researcher is independent of what is being
researched i.e. there is a distant relationship (Lincoln & Guba, 1985, p.37; Bryman,
1988, p.94). The researcher is therefore able to research the subject without being
influenced by it or having any influence upon it (Denzin & Lincoln, 1998, p. 204). In
the phenomenological paradigm, the epistemology is interpretivist (Sarantakos, 2005,
p.31). This holds the view that there is a level of interaction with the researcher and
what is being researched i.e. there is a close relationship (Lincoln & Guba, 1985, p. 37;
Bryman, 1988, p.94). There is a greater degree of contact than in an empiricist
epistemology and a relationship is built between the two that helps the researcher
understand the world through the eyes of their research subject (Bryman, 1988, p.96).
Lincoln & Guba (1985, p.28) argue it is difficult to take the positivist i.e. empiricist
assumption in qualitative research because it is difficult to maintain a separation
between the researcher from what is being researched. Cassell & Symon (1994, p.15)

also argue this relationship is inherent in conducting interviews in qualitative research.
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3.2.3 Methodology

In the positivist research paradigm, the methodology tends to be quantitative
and in the phenomenological paradigm, the methodology tends to be qualitative
(Sarantakos, 2005, p.31; Easterby-Smith et al., 2003, p.42). Several differentiations
can be made between the features that distinguish the two types of research. For
example, qualitative research is inductive and allows theory building whereas
quantitative is often deductive and allows theory testing (Lee, 1999, p.10).
Quantitative research tends to be more structured whereas qualitative research tends to
be more open (Bryman, 1988, p. 98-99). In quantitative research, the researcher
constructs an instrument for research whereas in qualitative research, the researcher is
the research instrument (Patton, 1990, p.14). Some authors e.g. Denzin & Lincoln
(1998) define quantitative and qualitative research by the views of the ontology and
epistemology they can have. They also make the distinction between quantitative
résearchers seeking to measure and analyse causal relationships whereas qualitative
researchers try to understand processes and the meaning of a social experience and how
it came to be (Denzin & Lincoln, 1998, p.8). It follows that quantitative researchers are
also less concerned with detailed descriptions whereas qualitative researchers have
more value for rich description (Denzin & Lincoln, 1998, p.11). The types of methods
employed in quantitative research therefore tend to involve statistical methods,
mathematic models whereas interviews, narratives and historical materials are among

the key methods used by qualitative researchers (Denzin & Lincoln, 1998, p.11).
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Having described the three sets of beliefs (ontology, epistemology and
methodology) that occur in either a positivist or phenomenological research paradigm,

the next section explains the stance that was taken in this research.

3.2.4 Stance Adopted in this Study

There is a generally accepted view in social science research of what both
positivist and phenomenological research paradigms entail. However, exceptions do
occur because in practice researchers are not always able to adhere fully to one
approach (Easterby-Smith et al., 2003, p.41). Lee (1999, p.10) supports a middle
ground between the two approaches and suggests this can be of value for organisational
researchers. For example, Eisenhardt (1989) took a positivist approach to building
theory from a case study research design, which is essentially used in a
phenomenological approach. In this research, I took a similar approach to Eisenhardt
(1989). The methodology I employed was qualitative, however the ontological view I
took was realist and the epistemological view I took was mid-way between empiricist
and interpretivist.

I chose this path for four reasons. First, the qualitative methodology allowed
me to understand the spinout development process (Denzin & Lincoln, 1998, p.8).
Second, the combination of a qualitative research design with a positivist research view
allowed me to develop testable hypotheses or propositions and theory that is
generalisable in different settings (Eisenhardt, 1989, p.546). Third, taking a realist
ontology perspective allowed me to view the actors and spinouts in my sample

objectively. I could therefore focus on understanding the spinout development process
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as opposed to how they construct a reality of the spinout development process. Fourth,
taking a mid-way stance on the epistemology between empiricist and interpretivist
allowed me to be involved with the actors / respondents involved in the research while
collecting data e.g. by meeting and interviewing them, yet it allowed me to view the

data objectively during data analysis procedures.

3.3 Research Design

The research design enables the research question to be connected to the
findings by organising the research activity in the best way to achieve the aims
(Creswell, 1998, p.2; Easterby-Smith et al., 2003, p.43). There were five key design
features in this research: (1) an event-driven design; (2) a process study; (3) a
longitudinal design; (4) a multiple case study; and (5) a theory building approach.
Each of the five design features and the reasons they were chosen are explained in

detail.

3.3.1 Event-driven

The first feature was an event-driven design. Aldrich (2001) made the
distinction between outcome- and event-driven explanations. When an explanation is
built backward to events that have causal significance based on an observed outcome,
this is termed outcome-driven (Aldrich, 2001, p.118). When an explanation is built
forward from an observed event to an outcome, this is termed event-driven (Aldrich,

2001, p.118). These are depicted in the following figures:
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Figure 3.1 Outcome-driven explanations
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Figure 3.2 Event-driven explanations
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Aldrich (2001, p.125) argues we should think forward rather than backward and
build event-driven research rather than depend on outcome-driven research to build
empirical generalisations. Van de Ven & Engleman (2004) built on Aldrich’s (2001)
work and argued that we see little event-driven explanations of entrepreneurship
research even though there is a great need to understand entrepreneurship processes
(p.346). They refer to outcome-driven and event-driven explanations as variance and
process theories respectively (Van de Ven & Engleman, 2004). Whereas the variance
approach allows researchers to explain change with causal explanations, the process
approach allows development to be explained through narrative explanation (Van de
Ven & Engleman, 2004). Van de Ven & Engleman (2004, p.355) argue the choice

between the variance (outcome-driven explanation) or process approach (event-driven
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explanation) should be determined by the research question. They argue there are two
general types of questions in entrepreneurship research: (1) questions about the
antecedents or consequences of entrepreneurship that foster the variance approach; and
(2) questions about the entrepreneurship process over time that foster the process
approach. The research question of this study asks ‘How does the failure to raise
venture capital affect the development of university spinouts?” This is considered to
fall under the second type of questions in entrepreneurship research according to Van
de Ven & Engleman (2004). Therefore, in the choice between an outcome-driven
(variance) versus an event-driven (process) design, this research fosters an event-driven
design because an event (‘the failure to raise venture capital’) is present in the research
question.

With the event-driven design, a process approach follows describing how a
sequence of events unfolds over time (Van de Ven & Engleman, 2004). Van de Ven &
Engleman (2004, p.356) recommend a narrative can be derived from the sequence of
events and then guidelines by Pentland (1999) can be used to move from description to
explanation in the narrative. The guidelines of Pentland (1999) are used to do this in

the theory building stage of the research and are discussed in detail in Section 3.3.5

3.3.2 Process

The second feature was a process design. This is consistent with the event-
driven design discussed in the previous section. This is also consistent with the
research question because process studies focus on ‘how’ things happen rather than the

outcome (Patton, 1990, p.94). Pettigrew (1997, p.338) defines process as ‘a sequence

80



of individual and collective events, actions, and activities unfolding over time in
context.” The reason for using this approach was to understand the event sequence and
flow that occur in the development of university spinouts over time (Pettigrew, 1997,
p.341).  Studies taking a process research approach are also important in
entrepreneurship research to help identify which variables are important in explaining
an observed outcome (Zahra, 2007, p.451).

Pettigrew (1997, p.339) argues that a process researcher should aim to produce
a case study. This allows the researcher to do three things: (1) search for patterns in a
case and compare these across cases; (2) search for underlying mechanisms that shape
the process; and (3) apply both induction and deduction to recognising the observed
patterns (Pettigrew, 1997, p.339). Although Pettigrew (1997) explains that studying
process through a case study allows a researcher to search for patterns and try to
explain them, he does not provide any guidelines for doing this. Pentland (1999)
however does provide detailed guidelines for moving from the observed i.e. description
to recognising the patterns i.e. explanation. This is discussed in more detail in Section

3.3.5.

3.3.3 Longitudinal

The third feature was a longitudinal design. Longitudinal research methods can
be applied to process studies to study the developmental of entrepreneurial ventures
and the process of entrepreneurship (Van de Ven, 1992, p.214). This was included in

the research design so the ongoing development of university spinouts could be
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captured. Rich longitudinal research also helps provide details on how underlying
dynamics play out over time (Siggelkow, 2007, p.22).

Although it can be argued that there is a longitudinal element in a process
theory as it contains a temporal element, I define the use of a longitudinal design as the
study of a research issue on more than one occasion (Sarantakos, 2005, p.10). I make
this distinction because I did not find the literature to be clear on this point. For
example, a mechanic could be asked once about the process of repairing a car and they
could explain what they did at different time points. This might be considered
longitudinal. However, according to the definition of ‘longitudinal’ that I used in this
study, only if the mechanic was actually asked about the process of fixing the car on
more than one occasion e.g. before, during and after he / she fixed the car, then this

would be considered longitudinal.

3.3.4 Multiple Case Study

The fourth feature was a multiple case study design. This approach was chosen
following an evaluation of other case study strategies. The two major strategies for
case study research are by Yin (2003) and Stake (1995). Stake (1995) defines three
types of case study which are: (1) intrinsic - a single case study used to gain an
ﬁnderstanding of the individual case; (2) instrumental - also a single case and is used to
support or refine a theory; and (3) collective case study - looks at a number of cases
together to inquire into a phenomenon. Yin (2003, p.13) defines the case study ‘as a
method of inquiry that allows a contemporary phenomenon to be investigated in

context,” and makes the distinction between the single and multiple case studies. A
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single case study is used to test a well-formulated theory, where an extreme or unique
case is represented or when the éase is inaccessible to scientific investigation, but the
multiple case study is regarded as being more robust overall (Yin, 2003). In the choice
between the two strategies, Yin’s (2003) multiple case strategy was chosen since this is
the most highly regarded strategy for qualitative social science research (Ferlie, 2003).
Stake (1995) is also less concerned with issues of validity (Easterby-Smith et al., 2003,
p.50) compared to Yin (2003).

The multiple case study also has the following advantages: (i) it enables a deep
understanding of the phenomenon (Yin, 2003, p.53; Patton, 1990, p.54); (ii) it enables
study of the phenomenon over time (Gephart, 2004, p.458); (iii) the data and
contextualisation provided by case studies helps develop causal inferences (Lee et al.,
1999, p.60-61); (iv) the multiple case allows analytic generalisation, that is, the
expansion and generalisation of theory (Yin, 2003, p.10); (v) it provides a basis from
which to develop theory inductively and emphasises the rich, real-world context in
which the phenomena occurs (Yin, 2003, p.13; Eisenhardt & Graebner, 2007, p. 25;
Creswell, 1998, p.61); (vi) the theory resulting from cases is likely to be ‘accurate,
interesting and testable’ as it is so deeply embedded in the data (Eisenhardt &
Graebner, 2007, p.26); and (vii) it enables cross-comparison between the cases, which
helps to build generalisability (Hakim, 1987, p.63-64) and can help build theoretical
insights in combination with the use of other rigorous methods (Eisenhardt, 1991,

p.626).
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3.3.4.1 Unit of Analysis

Both the single and multiple case study choices (Yin, 2003) also allow the
choice of a holistic or an embedded unit of analysis. This is essentially a differentiation
between one or more than one unit of analysis. The former is an advantage when
subunits of analysis cannot be logically identified (Yin, 2003, p.45). The latter allows
access to different levels of each case (Yin, 2003, p.42). However, Patton (p.168) also
states that: ‘The key issue in selecting and making decisions about the appropriate unit
of analysis is to decide what you want to be able to say something about at the end of
the study’. The key focus of this study is the development process of university
spinouts. This is consistent with a holistic design. Hence, the chosen unit of analysis
was ‘the university spinout’ and this was also the primary focus of data collection

(Patton, 1990, p.166).

3.3.4.2 Sources of Evidence

The strength of the case study lies in the opportunity to be able to collect and
deal with multiple sources of evidence (Yin, 2003, p.97). Case study evidence may
come from six sources: (1) interviews; (2) documents; (3) archival records; (4) direct
observation; (5) participant-observation; and (6) physical artefacts (Yin, 2003, p.83).
The opportunity to carry out any observation was discussed in the interviews carried
out with Imperial College Innovations personnel in phase 1. This had to be ruled out as
there were confidentiality issues to be considered in the nature of the discussions that

took place between the spinout and Innovations. Interviews, documents and archives
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were the three sources of data collection, where documents and archives provided

corroborating evidence and helped verify details from the interviews (Yin, 2003, p.87).

3.34.2.1 Triangulation

The reason for using multiple sources of evidence was to obtain converging
lines of inquiry i.e. triangulate the data (Yin, 2003, p.98; Marshall & Rossman, 1989,
p.146; Patton, 1990). This helps to minimise bias that may arise from one source of
data (Remenyi et al, 1998) and improve the credibility of the findings (Lincoln &

Guba, 1985, p.305).

3.3.5 Theory Building

The fifth feature was a theory building design. A theory building approach can
be justified when the research is phenomenon-driven (Eisenhardt & Graebner, 2007;
Edmondson & McManus, 2007). The phenomenon that drove this research was the
failure of spinouts to raise venture capital. A theory building approach is also suited to
answering a ‘how’ research question (Eisenhardt & Graebner, 2007).

In this study, the reference to ‘theory building’ used by Eisenhardt (1989) is
taken to have the same meaning as the term ‘theory generation’ used by Lee et al.
(1999). The intention was to build new theory in the form of formal and testable
research propositions (Eisenhardt, 1989, p.548; Lee et al., 1999, p.164). As theory
building research should begin with no theory under consideration (Eisenhardt, 1989,

p.536), an inductive approach was taken i.e. data was not collected or analysed with
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'any particular theory in mind (Eisenhardt & Graebner, 2007, p.25). An inductive
research strategy is also valuable in allowing theory to emerge from the data, when
limited theoretical knowledge on a topic exists (Siggelkow, 2007, p. 21). However, an
attempt was made to bring structure to and focus to the research by defining the
research questions and to prevent being overwhelmed by the volume of data
(Eisenhardt, 1989, p.536; Langley, 1999). Therefore, the specific approach to theory
building taken was to follow Pentland (1999) who describes how to build process
theory from a narrative by moving from description to explanation and also Eisenhardt
(1989) who describes how to build theory from case studies. Pentland’s (1999)
guidelines were applied to within-case analysis and Eisenhardt’s (1989) guidelines
were applied to the cross-case analysis. This is because one the criticisms of
Eisenhardt’s theory building method is that it does not provide enough depth to
generate theory (Dyer Jr. & Wilkins, 1991)

Pentland (1999, p.717) argues ‘stories can be understood as process theories.’
A process theory can therefore be built by arranging data as a sequence of events to
find the underlying process theory i.e. explanation for observed outcomes (Pentland,
1999). The sequence of events can be used to find the explanation that underlies the
sequence of events by moving through four levels of narrative (Pentland, 1999). These
four levels are: (1) the text - these are the actual details of the story in its original form;
(2) the story - a specific point of view about the events that took place; (3) the fabula -
. a general description of the events that took place; and (4) the generating mechanisms -

the overall underlying processes of the events that occurred. Moving through the text
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this way allows an explanation to be built on the form of a process theory (Pentland,
1999).

Eisenhardt (1989) describeé a method for inducing novel theory from case
studies. This method of theory building allows a testable theory to be developed. The
aim of the theory building approach was also to build ‘strong theory’ and explain why
empirical patterns were observed (Sutton & Staw, 1995, p.375). Sutton & Staw (1995,
p.378) argue strong theory explains underlying processes and why causal events occur.

Due to the theory building approach, the theory built in this study developed at
a late stage. However, to present this research, this study followed a model by Pratt et
al. (2006) and presented the literature review of the theories utilised in the theory
building process by presenting literature reviews of these at the start of the study. This

model is also supported by Gephart (2004).

3.3.6 Research Design Summary

I have described the five features of the research design in detail. This research
took an event-driven, process, longitudinal, multiple case study and theory building
design. These design features fit together and complement each other in the approach.
Figure 3.3 summarises the design features, shows how they fit together to build theory

and is followed by an explanation.
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Figure 3.3 Research design summary
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Figure 3.3 shows the event-driven design (Van de Ven & Engleman, 2004)
allows data to be captured on how the failure to raise venture capital i.e. the event that
affects university spinout development. This development process is captured both
longitudinally and through a multiple case study design (Yin, 2003) resulting in data
that is essentially descriptive. Pentand’s (1999) guidelines for theory building from a
sequence of events were followed to move from description to explanation within-case.

Eisenhardt’s (1989) guidelines were then followed to build theory across the cases.
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3.4 Sample

The cases were selected by theoretical sampling. This makes them particularly
‘suitable for illuminating and extending relationships and logic among constructs’
(Eisenhardt & Graebner, 2007, p.27). That is, the cases were selected on the basis that
they would be more likely to replicate the theory or findings (Eisenhardt, 1989, p.537;
Eisenhardt & Graebner, 2007, p.27). This also employs replication logic whereby the
cases are chosen so that similar results are expected (a literal replication), (Yin, 2003,
p-47). Replication logic can also be applied to individual cases to seek corroboration of
a proposition individually (Eisenhardt, 1991, p.620). The aim was to replicate theory
for university spinouts that failed to raise venture capital.

Case studies give strong internal validity and weak external validity (Ferlie et
al., 2005, p.119). The use of replication logic helps build external validity and enable
generalisation further than the six cases in our study (Yin, 2003, p.37). Based on this
principle, the spinouts were selected to minimise the variance between them. The

spinouts were all from one university - Imperial College London.

3.4.1 Research Context

This section describes the context for: (1) the parent university of the spinouts
in this study - Imperial College London; and (2) the technology transfer office of

Imperial College London - Imperial Innovations.
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3.4.1.1 Imperial College London

Imperial College London has a reputation as one of the best academic
institutions in the world. It is consistently ranked in the top three UK institutions for
research quality and has one of the highest research incomes in the UK; £204.8 million
in 2005-06. The strengths of Imperial College lie in technology, science and
biomedicine. The Europe and World rankings by the Times show it was ranked 1% in
Europe and 4™ in the world for technology, 3 in Burope and 9% in the world for
science, and 3™ in Europe and 4™ in the world for biomedicine”, It has also been

ranked 9% in the world overall by The Times in 2006™.

3.4.1.2 Imperial Innovations

Imperial Innovations is the technology transfer and commercialisation company
for Imperial College London and is also one of the leading technology transfer
companies in the UK™. Imperial Innovations was founded in 1986 and established as a
business in 1997. They have equity holdings in 70 spinouts and have completed 116
commercial agreements’. In 1999, Imperial Innovations raised £4.15 million
government University Challenge Seed Funding to invest in spinouts. This made it
possible to provide newly formed spinouts with ‘Pathfinder’ loans of up to £25,000 or
seed funding of up to £250,000.

Until 2004, Imperial Innovations was wholly owned by Imperial College. In
2005, Imperial College sold 29% of Imperial Innovations to institutional investors,

becoming the first university technology transfer company to do so“. The 29% share
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was sold for £20 million, of which £10 million was for investment into spinouts and
developing technology"ﬁ. In early 2006, the Biolncubator' was opened and managed
by Imperial Innovations. It was designed to provide lab and office space and house up
to 15 spinouts™. In late 2006, Imperial Innovations floated on the Alternative
Investment Market (AIM) of the London Stock Exchange raising £26 million®. Their
revenue generation has exceeded £30 million and job creation exceeds 1000, Imperial
Innovations also holds shares in four companies that are listed on the AIM'® ™,

When data collection started in 2003, Imperial Innovations was organised into
teams by types of technology. For example, at the time they had a medical sciences
team, a life sciences team, a physical sciences and engineering team, and an IT team.
At that time, they also had just over 20 staff members and their website described their

approach to spinouts as™":

‘...understanding the particular needs of embryonic companies and
providing appropriate support. We can also provide access to an in-house
investment fund for essential seed-funding. Even after company formation,
Imperial Innovations' staff will continue to provide mentoring and guidance
as required.’

By 2006, the number of employees at Imperial Innovations had grown to over 304,
Also by this time, they had restructured the organisation of their teams by stages of
technology development which now consisted of a bioscience team, an engineering

technology transfer team, a new ventures and asset management team™’, with a business

19 AIM is the Alternative Investment Market of the London Stock Exchange.
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support team running alongside these™.. Their approach to spinouts on the website was

described as™":

‘We actively manage a growing portfolio of spin-out companies and assist
them in achieving their highest potential. We also have a selected pool of
potential directors and commercial managers who have been specifically
chosen for their experience of working with spinouts.’

These excerpts from the Imperial Innovations website in 2003 and 2006 show a
change in their role. The change is from an approach designed to directly provide
support to spinouts with their full team involvement, to one where they have taken on
more of an assisting role and tap into a pool of directors and managers for their

expertise.

3.4.2 Case Selection

As discussed in Section 3.4, the aim was to select spinouts with minimal
variance between them. The spinouts were therefore chosen to have similar stages of
development, similar forms of seed funding prior to trying to raise venture capital and
to be in one industry. The sample was selected based on company information
gathered from the first phase of data collection and from information provided by
Imperial Innovations in June 2004. Imperial College London held an equity stake in
each of the companies and Imperial Innovations was formally involved with each
company. Imperial Innovations provided a list of 58 spinouts. Each company was
grouped by technology group e.g. biotechnology, medical devices, software etc. 16 of

the 54 companies were classified as biotechnology. The reasons for choosing spinouts
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from the biotechnology industry are explained in the next section. The 16 companies
were arranged by year of formation and further information was gathered on each of
the companies from company websites and internet search engines. The information
gathered on these companies included the stage of development the companieé were at,
the amount of funding they had raised, and who the key individuals involved with each
spinout were. This information for the 16 companies was compared across these
dimensions. The highest number of cases that could be aligned to have the least
variation between them was six. This number also satisfied the recommendation for an
ideal number of cases to be between 4 and 10 (Eisenhardt, 1989, p.545; Langley,
1999). With fewer than 4 cases, generating theory is difficult and with more than 10
cases, it is difficult to cope with the complexity and volume of the data (Eisenhardt,

1989). The selected cases are presented in Section 3.4.3.

3.4.2.1 Research Setting: Biotechnology Industry

This section gives an overview of the biotechnology industry context and then

explains why this industry sector was chosen.

3.4.2.1.1 Industry Context

Biotechnology companies have recently been successful in raising finance. In
fact, 2006 was the best year for biotechnology companies raising finance since 2000
(Emst & Young, 2007a. p.17). UK biotechnology companies raised €238 million of

venture capital in 2006 (Ernst & Young, 2007b). Although the biotechnology industry
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in the UK is not as developed as in the US (Coghlan, 2003; House of Commons, 2003),
the UK is leading Europe with the highest share of public biotechnology companies at
present (Emst & Young, 2007b). There are over 100 biotechnology companies in
London (Gateway to London, 2005; London Biotechnology Network, 2003). In fact,
28% of UK biotechnology companies are located in London (Ernst & Young, 2007b)

and the dominant form of start-ups in this industry is university spinouts (Shane, 2004,

p.-16).

3.4.2.1.2 Reasons for Choosing this Industry

Spinouts from the biotechnology industry were chosen to carry out the study for
three reasons. First, companies in this industry have a long process of development,
typically 10+ years (Decarolis & Deeds, 1999; Lerner et al., 2003; Kleyn et al., 2007).
This allows their early stage development processes to be studied in depth. Second,
unlike the pharmaceutical industry which has resources to cope with the timeframes
and costs required for drug development, the biotechnology industry relies heavily on
venture capital for survival (House of Commons Report, 2002-03). This makes it ideal
to study how the failure to raise venture capital affects spinout development. Third,
universities and research institutes are leading biotechnology research in the UK
(House of Commons, 2002-03), making the industry ideal to explore the process of

technology transfer (Shohet & Prevezer, 1996).

94



3.4.3 Case Details

This section describes the features for each of the six spinouts that make up the
case study. When data collection began (June 2004), the spinouts were either about to
begin the process of trying to raise venture capital or had already started the process.
These spinouts had already raised seed finance and were looking for first-round venture
capital finance of over £1 million™. When the spinouts were selected for the study, it
was not known how many would be unsuccessful in raising venture capital. However,
I made the assumption that if up to two spinouts did successfully raise venture capital,
there would still be four spinouts that I could include in the study to answer the
research question that would still fulfil the requirements for a suitable number of cases
(Eisenhardt, 1989). The characteristics of the six cases are summarised in Table 3.2.
All the information presented in the table is supported by documents collected during
phases 1, 2 and 3 of the research. Among the seed funding sources that each spinout
received, five of the spinouts had been funded by government sourced seed funds
allocated to universities”. The table aligns the following information for each of the

casces:

= The year the company was founded
= The broad category it can be grouped under within the biotechnology sector
*  The number of founders from Imperial College London

*  The number of founders from other universities

 The exact amounts cannot be disclosed to protect confidentiality of the spinouts.

! The exact amounts or sources cannot be disclosed to protect confidentiality of the spinouts.
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= The number of sources of seed funding

= The approximate22 amount of seed funding

Table 3.2 Characteristics of selected cases

Number of founders from: Seed funding:
Case ;({)?Ifde d Technology ICn;ﬁ:;ieal Ot!ler - Number én:::nt
London universities of sources approx.)
1. Alpha 2000 Drug discovery 3 0 3 1.25
2. Beta 2001 Drug discovery 1 25 3 0.75
3. Omega 2002 Drug discovery 3 2 3 0.75
4. Sigma 2002 Drug discovery 2 0 1 0.25
5. Delta 2001 Drug discovery 0% 1 2 0.85
6. Theta 2002 Diagnostics 2 0 3 0.75

2 The amount of seed funding is given as an approximate measure as the precise figures could
lead to identification of the company.

2 Although two of Beta’s founders were from another University of London college, it is
classed predominantly as an Imperial spinout as the other college did not have an active
technology transfer office at the time of its formation. Imperial’s technology transfer office
therefore took lead involvement. Only one of the two founders from the other college was
actively involved in the company since its formation.

2 Delta was classed as a joint venture between Imperial College London and another
University of London College. Although Delta does not have a founder from Imperial College
and there was no technology spun-out from Imperial College, it is still classed as an Imperial
College spinout as Imperial College laboratory space and resources were used in its formation,
thus the college has an equity stake and had the right to an Observer on the board. The founder
of this company was from the other University of London College and had interactions with the

technology transfer offices of both Colleges.
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3.4.3.1 Outlier Case

Case 6 (Theta) was excluded from the main results and analysis section because
when the longitudinal study began, although they had planned to raise venture capital
they decided to delay this process as the study proceeded. This was based on one ofithe
founder’s previous experiences with a start-up where he had been through the process
of trying to raise venture capital before and failed. Based on that experience, the
founders of Theta felt there were other ways to raise finance and decided it was best to
delay the VC process for as long as possible and pursue other methods of raising
finance. By the end of the data collection period (May 2006), Theta had still not begun

to approach venture capitalists. It is therefore excluded from the rest of the study.

3.44 Confidentiality and Anonymity

During the data collection for this study, I assured all the respondents of
confidentiality and anonymity. By ensuring confidentiality, this means any information
made public will not include an individual respondent’s name to prevent them being
identified (Kvale, 1996, p.114). Anonymity ensures a respondents’ name will not
appear anywhere (Sarantakos, 2005, p.21). Following these guidelines, I have not
taken the names of any respondents in this thesis.

All interview respondents were also promised that their company names would
not be taken in any written work resulting from the study. I have kept details about

each company to a minimum and have given each company a pseudonym to prevent
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any of the details from leading to their identification. The specific type of technology,

person names and seed investor names are not given for this reason.

3.4.5 Alternative Sampling Choices

The sampling method I chose was theoretical sampling (Eisenhardt & Graebner,
2007). Alternative qualitative sampling methods that I could have used include
maximum variation sampling, snowball sampling or opportunistic sampling (Patton,
1990)*.  Patton (1990, p.169) groups these different sampling methods under
purposeful sampling methods as each strategy has a specific purpose with the aim for
each case to be ‘information-rich’.

The first sampling method that was considered was maximum variation sampling.
The aim of this method is to capture and pursue any variant lines of inquiry that arose
in the data (Patton, 1991, p.172). However, this method was not suitable because the
aim of the study was to keep variance to a minimum so ] could build generalisable
theory (Eisenhardt, 1989).

The second sampling method that could be considered was snowball sampling.
This involves the pursuit of informants as directed by other informants with the aim
that this will lead to the most important cases as there will be convergence among
recommended informants / cases (Patton, 1990, p.176). 1 did consider this method of

sampling but it appeared to have a degree of uncertainty associated with it. As I was

25 Patton (1990) does describe other methods of purposeful sampling. However, not all of these
were appropriate considerations for the sampling choice. I have chosen to discuss the ones that

were strong considerations for the sampling choice.
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sampling all cases from one university, it was possible that the choices of informants /
cases would be limited to a small number of cases.

The third sampling method considered was opportunistic sampling. This allows
- the sample to emerge while fieldwork is ongoing by following leads or opportunities as
data is collected (Patton, 1990, p.179). However, this sampling strategy would not

necessarily have captured spinouts that failed to raise venture capital.

3.5 Data Collection

Data collection took place in three phases over three years and from multiple
sources of evidence. This phase was carried out for four reasons: (1) to find out
whether the universities / TTOs encouraged the spinouts to raise venture capital; (2) to
gain a better understanding of the university spinout process and milestones in the
process; (3) to assess the methods by which data could be best collected; and (4) which
companies could potentially be included in the study.

Phases 2 and 3 comprised the main study. In the main study, almost a two year
period of events in the life of the spinouts was captured. This was the maximum
development of spinouts over time that it was possible to capture within the research
timeframe. The unit of analysis in the main study was the spinout. Multiple sources of
evidence were collected which were interviews, documents and archives, so the data
could be triangulated (Yin, 2003, p.83, p.98). The methods by which each source of

evidence was collected in each phase are now described.
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3.5.1 Interviews

Over the three phases of data collection, 60 interviews were conducted in total
lasting approximately 50 hours. The interviews for all three phases ranged from about
30 to 90 minutes in duration and the average length of an interview was about 50
minutes. The interviews were recorded and later transcribed totalling 1375 pages.

In phase 1, the interviews were lightly structured (Wengraf, 2001, p.61) to gain
an understanding of how the spinout process operated at different universities and at
which university the research should be carried out. These interviews were carried out
at three universities in London which were Imperial College London, Kings College
London and University College London, as they were particularly active in their
technology transfer processes from their science departments (Smaglik, 2002) and have
well established technology transfer offices (Gateway to London, 2005). The
interviews were with spinout founders and technology transfer personnel at each of the
three universities. This phase consisted of 17 interviews (July to October 2003) and
informed the data collection in phases 2 and 3. Of the 17 interviews, 12 were
conducted in person and 5 were conducted over the phone. An example interview
schedule used for interviews with technology transfer personnel in this phase can be
viewed in Appendix 1.

In phases 2 and 3, the interviews were semi-structured to allow exploration of
the spinout development process and also allow other issues to emerge and be explored
if anything of interest or importance arose (Wengraf, 2001, p.60-61; Kvale, 1996,
p.124). Wengraf (2001, p.5) and Lee (1999, p.62) emphasise the need to maintain the

balance between preparation and improvisation in this type of interview. These
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interviews were conducted with technology transfer office personnel, members of the
- spinouts and a selection of venture capitalists who the spinouts had presented to for
funding. An example interview schedule used for interviews with academics in phase 2
can be viewed in Appendix 2a. An example interview schedule used for venture
capitalists in phase 2 can be viewed in Appendix 2b.

Phases 2 and 3 comprised the longitudinal study and lasted 13 months (May
2004 to June 2005) and 3 months (March to May 2006) respectively. Phase 2 consisted
of 32 interviews and phase 3 consisted of 11 interviews. Including the eight month
interval between phases 2 and 3 (July 2005 to February 2006), the total period of
development captured in the development of the spinouts was almost two years.
During preparation for each interview in phase 2 and 3, the interview schedule was
tailored based on background information for the company. For the interviews in phase
3, some questions were based on the respondents’ previous interview and any press
releases or updates on the company website about the company since the last interview.
An example interview schedule used for interviews with academics in phase 3 can be
viewed in Appendix 3.

Table 3.3 sumrﬁarises the dates of data collection and the interviews carried out

in each phase:
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Table 3.3 Summary of interviews in each phase of data collection

Phase Date collected Number of interviews
1 July 2003 — October 2003 17
2 May 2004 — June 2005 32
3 March 2006 — May 2006 11
Total 60

3.5.1.1 Interview Design

The imterviews conducted in phases 1, 2 and 3 were recorded and then
transcribed. 53 interviews were conducted in person and 7 were conducted over the
telephone. Permission to record the interviews was requested before the interviews
began and confidentiality was assured. Written notes were taken during the interviews
in person and also during the interviews on the telephone, in case the recorder was to
fail or the recording was not clear in places. The vast majority of the time, respondents
appeared to be comfortable with the interview being recorded. Only a handful of times
would they say something and ask for the recorder to be switched or say something like
‘Please don’t quote me on that!’

There are advantages and disadvantages to recording the interviews. For
example, an advantage is it can allow the interviewer to concentrate on the questions
they ask and listening rather than taking notes (Wengraf, 2001, p.203). A disadvantage
is the awareness of the recorder may have an adverse effect on the interviewee
(Saunders et al., 2003, p.264). It was explained to the respondents that recording the

interview would be helpful as written notes could not be taken fast enough. It also
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allowed me to think about the next question more carefully than would otherwise have
been possible if the interview was not being recorded and more detailed notes had to be

taken.

3.5.1.2 Ethical Considerations

The reason for carrying out an interview is for the researcher to gather data
(Patton, 1990, p.353). However it is important to consider the ethical issues involved
because interviews are a form of intervention with people and can have an effect on
them (Patton, 1990, p.354). The researcher needs to be responsible for the data that he
/ she obtains and needs to care not to harm the interests of the research respondents in
any way (Easterby-Smith et al., 2003, p.77). I took account of the ethical issues
involved by informing the respondents their identities would be anonymised and taking

care not to quote anything the respondents had specifically identified as ‘off the record’

(Creswell, 1998, p.132).

3.5.2 Documents & Archives

The collection of archives and documents took place in phases 2 and 3, for each
of the spinouts and for Imperial Innovations. Care was taken to only include quality
sources of data as a criterion for their authenticity and to screen out any unreliable
sources (Scott, 1990). There was one archival source of data and four sources of other

documents that were collected. The archival information was collected from
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Companies House and the other four sources of documents were collected from: (1)
newsletters; (2) press releases; (3) websites; and (4) official company literature.

The archival source of information was from Companies House which is an
online repository for UK companies where limited companies are incorporated and
dissolved. It is open to public access and companies are required to deposit their
company information following the Companies Act 1985, which includes filing details
of ownership and annual accounts. The types of documents I could access at
Companies House were company accounts and Current Appointments reports. Of the
four sources from which documents were obtained, the first is newsletters. Imperial
Innovations started to publish spinout newsletters in July 2004, and all issues published
from July 2004 to April 2006 were obtained. The second source of documents was
press releases. These were collected relating to spinout and technology transfer activity
at Imperial College London. The press releases collected were issued either by the
College, Imperial Innovations or one of the six spinouts in the study. The third source
of documents was website information, which came from the websites of Imperial
College London, Imperial Innovations and each of the six spinouts. The information
from the website of Imperial College London was used to gain background information
on the founders and spinouts prior to interviewing them. The website of Imperial
Innovations was also monitored and major changes in content and design from August
2003 to March 2006 were recorded. Information on all areas relating to each of the six
spinouts in the study were also gathered from those websites in addition to collecting
information directly from the websites of all six spinouts at the start and end of data

collection. The fourth source of documents applies only to Imperial Innovations.
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Copies of their Annual Review from 2003 / 04 to 2005 / 06, company brochures, their
Mission Statement and four PowerPoint presentations reporting on their success (2003

- 2005) were obtained. In total, the documents and archives amounted to 1125 pages.

3.6 Data Analysis and Theory Building

This section describes the data analysis and theory building techniques
employed in the study. This is described separately for phase 1 and then for the main

study (phases 2 and 3).

3.6.1 Phasel

For the data collected in phase 1, the interviews conducted with academics and
technology transfer personnel at Kings College London, University College London
and Imperial College London were transcribed and then analysed using guidelines for
thematic analysis by Boyatzis (1998). Thematic analysis involves organising
observations in the data by coding the emerging themes (Boyatzis, 1998, p.4). A tileme
is a pattern in the data that allows it be reduced to a lower level (Boyatzis, 1998, p.4).
In this phase, the themes were induced from the data without the use of any existing
theory (Boyatzis, 1998, p.4). This method of analysis was used to gain a sense of the

possible phenomena that might have existed in the research context.
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3.6.2° Phases2 and 3

The data analysis and theory building process for the main study (phases 2 and
3) took place in four steps which were: (1) coding; (2) within-case analysis; (3) cross-
case analysis; and (4) constructing the theoretical propositions. These steps are in line
with three flows of analysis activity (data reduction, data display, conclusion drawing
and verification) defined by Miles & Huberman (1994, p.10). In this research, step 1
corresponds with data reduction - a process of focusing and simplifying the data (Miles
& Huberman, 1994, p.10); steps 2 and 3 correspond with data display - a method of
organising the data into a compressed for so it allows preliminary conclusions to be
drawn (Miles & Huberman, 1994, p.11); and step 4 corresponds with conclusion
drawing and verification - building patterns, explanations, causal relationships and
propositions while checking back with the data to seek verification (Miles &

Huberman, 1994, p.11). Each of the four steps in data analysis is described in turn.

3.6.2.1 Step 1: Coding

Coding is a method of organising data to give it some theoretical meaning (Lee
1999, p.47). The coding process was started by transcribing the interviews while data
collection continued (Miles & Huberman, 1994). To gain familiarity with the data,
each transcript was read through at least once before it was coded in any way.

Microsoft Word*® was used to code each transcript once using a method of open coding

26 Microsoft Word was used as an alternative to NVivo. 1did try to use NVivo at first as it is a

widely-used tool for data coding in qualitative research, but I did not find it user-friendly and I
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(Strauss & Corbin, 1998). Open coding allows concepts in the data to be identified
(Strauss & Corbin, 1998, p.101). The properties and dimensions of the concepts can
also be identified and then used to categorise the data (Strauss & Corbin, 1998, p.101).
Themes can be derived from the concepts by identifying relationships between them.
This is termed axial coding (Strauss & Corbin, 1998, p. 123). The move from concepts
to themes can also.be termed as a move from 1%-order concepts to 2"-order themes
(Maitlis & Lawrence, 2007). Using Microsoft Word, a different colour was assigned to

the text supporting the themes in each interview transcript.

3.6.2.2 Step 2: Within-case Analysis

From each interview transcript, the coloured text was cut and paste into a new
Microsoft Word document bringing the data together from each of the interviews to
case-level. Within the document for each case, the themes from all the transcripts were
arranged in a sequence of events (Pentland, 1999). The colours assigned to the themes
were retained within the sequences of events, so the points at which they occurred
could be seen.

Arranging the data in a sequence of events is part of the narrative strategy,
which is one way in which theory can be constructed from qualitative process data
(Langley, 1999; DiMaggio, 1995). The event sequence is the core of narrative
structure and the main aspect of analysis (Pentland, 1999, p.713). The narrative

structure ‘organises events into some arrangement of the past, present and future’

felt it prevented me from getting close to the data. On both counts, I found Microsoft Word to

be the better option, although it probably took much longer this way.
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(Golden-Biddle & Locke, 2007, p.5). Pentland (1999) explains that narrative text
provides an indication of the process theory that underlies it and a sequence of events
in the narrative can be used to move toward the underlying (deep) structure and
explanation. The explanation is basically the process theory, which can take the form
of a hypothesis about a causal sequence of events (Pentland, 1999, p.721). The move
from the surface level to deep structure goes through four levels which are the text, the
story, the fabula and the generating mechanisms (Pentland, 1999, p.719). Narrative
theory begins at the level of the fabula, which means relating a specific set of events
and actors together (Pentland, 1999, p.720). The events and actors were related
together by visually mapping the flow of events for each case (Miles & Huberman,
1994, p.111) and constructing a time-ordered meta-matrix display (Miles & Huberman,
1994, p. 200) in which the data was aligned by case and sequence of events. The
themes earlier highlighted in colour during the coding stage were still visible in colour
in the time-ordered display. By relating the events and actors for each case, this
enabled theories about each case to be formed. The aim is also to compose a ‘theorised
storyline’ that relates the narrative in the data to the academic theory (Golden-Biddle &

Locke, 2007, p.6, p.26, p.52).

3.6.2.3 Step 3: Cross-case Analysis.

Analysis was moved from the within-case level to the cross-case level to move
from the fabula to the deepest level of structure i.e. generating mechanisms (Pentland,
1999). The flow of events that had been mapped for each case was compared and the

cases in the time-ordered display were also compared (Miles & Huberman, 1994).
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Two tactics were used here following Eisenhardt’s guidelines (1989, p.540). The first
tactic was to use the themes that had been colour-coded earlier, so I could compare
their occurrences across the cases. This was based on Eisenhardt’s method of using
selected dimensions to look for within-group similarities and intragroup differences.
The second tactic was to compare cases in pairs and list the similarities and differences
between them. These tactics help build accurate and reliable theory (Eisenhardt, 1989,
p.541). They also allowed any differences and anomalies in the data to be viewed, so
the original transcripts could be referred back to, to see why that was e.g. if any data

had been missed or whether it was a genuine point of difference between the cases.

3.6.2.4 Step 4: Construction of Theoretical Propositions.

As relationships began to emerge that spanned more than one case, several
comparisons were made between the data and propositions to ensure the propositions
were accurately representing the data (Eisenhardt, 1989, p.541). The propositions were
checked with each case resulting in revisions until they could all be confirmed
(Eisenhardt, 1989, p.542). This stage also involved several iterations with the
literature. As there was no particular theory under consideration (Eisenhardt, 1989,
p.536), the literature was consulted for any existing constructs close to the identified
themes. Following Gioia & Thomas (1996) and Corley & Gioia (2004), I constructed a
map to represent the data structure, which is shown in Figure 3.4. More recently, such

a figure has also been used by Pratt et al. (2006) and Maitlis & Lawrence (2007).
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Figure 3.4 Data structure

1t O(der Concepts 2" Order Themes Aggregate Dimensions

Statements about:
* Persistence

» Methods of
survival

*» Methods of
raising funds

+ doing something different to raise
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Increase in

» making changes to keep going commitment

« different avenues they were
exploring to keep going

Stati bout:
ements about . Growth

* Changes in
actions

» experiences that lead to change

Adapting and

* new knowledge gained during the learning

process

* Increased
understanding

» what they would do differently if
they could

Figure 3.4 shows the path from the data to the literature by showing how the
2" order themes were derived from the 1°-order concepts (axial coding and open
coding respectively, as described in step 1). It also shows how aggregate theoretical
dimensions were drawn from the 2™-order themes. The aggregate dimensions
(‘increase in commitment’ and ‘adapting and learning’) facilitated the path to the
literature on escalation of commitment and organisational learning.

The propositions involved several iterations between the data and the two
theories identified from the literature and ensured a close fit between the two
(Eisenhardt, 1989, p.541). The constructs were therefore built and developed through
the analysis itself, which helps enhance construct validity (Eisenhardt, 1989, p.542).
Obtaining such a closeness to the theoretical constructs is an advantage oficase data and

helps strengthen the argument for a causal relationship (Siggelkow, 2007, p.22-3). The
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literature was also consulted for existing explanations of the relationships we observed
(Eisenhardt, 1989, p.544). Relating the emergent theory to existing literature also helps
build both internal validity and generalisability (Eisenhardt, 1989, p.545).

Using the existing theories of organisational learning and escalation of
commitment, the findings are presented in the form of a model and formal propositions.
The model connects the related variables, shows how they are related and enables
propositions to be formed (Whetten, 1989, p. 491). Theory should explain why these
connections occur (Sutton & Staw, 1995). Propositions were formed rather than
hypotheses because hypotheses explain what rather than why a relationship occurs
(Sutton & Staw, 1995, p.377). Theory was built by providing new insights about
existing theories (Eisenhardt, 1989; Lee et al., 1999; Pentland, 1999). As Langley
(1999, p.708) argues, there is room in process research to ‘take ideas from the data and
attach them to theoretical perspectives, enriching those theories as it goes along’, and

this is what I have done.

3.7 Research Quality

Yin (2003) suggests four ways research quality can be ensured: (1) construct
validity; (2) internal validity; (3) external validity; and (4) reliability. An explanation
of how each of these was addressed in the study is provided.

The first way research quality can be judged is construct validity. This ensures
concepts have been operationalised correctly (Yin, 2003, p.34). One case study tactic

for dealing with this is to gather multiple sources of evidence to make the constructs
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stronger (Yin, 2003, p.34; Eisenhardt, 1989, p.538). 1 addressed this by collecting
interviews, documents and archives as sources of evidence.

The second way research quality can be judged is internal validity. This allows
a causal relationship between variables to be developed (Yin, 2003, p.34). One way
this can be addressed is by explanation building (Yin, 2003). This involves using an
iterative method to compare data with the theory built for each case (Yin, 2003, p.120).
This was addressed using Eisenhardt’s (1989, p. 541) guidelines of constant
comparison between data and theory until the theory fits the data i.e. is empirically
valid. These are addressed in the discussion chapter.

The third way research quality can be judge is by external validity. This is the
extent to which the findings can be generalised (Yin, 2003, p.34). The use of multiple
cases rather than a single case also helps to build external validity (Ferlie, 2005).

Lastly, the aim of reliability is to ensure the study can be repeated to provide the
same results using the same cases (Yin, 2003, p.34). This can be addressed by making
the steps taken in the research ‘as operational as possible’ (Yin, 2003, p.38). I have
made every effort to describe and explain the methodology so it is transparent and

could be followed by another researcher.

3.7.1 Limitations of Methodology

The methodology used in this study has some limitations. For example, a
criticism of the case study method is the limited generalisability. However, the case
study method is designed to provide generalisability to propositions rather than a

population (Yin, 2003, p.10). Other authors argue the case study method lacks rigour,
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howevef, this can be addressed by documenting the methods used so a trail is provided
for a researcher to follow (Yin, 2003).

A limitation of the interview method is that the interviewer may have a bias
towards the questions they ask (Easterby-Smith et al., 2003, p.93; Cassell & Symon,
1994, p.22). Also, the interview respondent may rationalise past events or tell the
researcher what they think they want to hear (Yin, 2003, p.86). To help eliminate bias
and to try and obtain honest answers, the interview questions were checked by the
research supervisors before the interviews were conducted.

There are some critics of Eisenhardt’s (1989) theory building approach who argue
it may not reach ‘deeper social dynamics’ and provide a level of depth so this could be
make it difficult to generate theory (Dyer Jr. & Wilkins®’, 1991, p.615). However, I
would argue that I addressed this by also following Pentland’s (1999) guidelines for
theory building at the within-case stage to access as much depth as possible within each
case.

Lastly, general criticisms of a qualitative methodology include researcher bias
(Maxwell, 1996, p.70; Creswell, 1998, p.60). To remove this bias, I took a mid-way
stance on the epistemology between empiricist and interpretivist. This allowed me to
be involved with respondents while conducting interviews in the data collection stage,

but to distance myself from the data during the data analysis process.

27 Please refer to Dyer Jr. & Wilkins (1991) for a detailed account of their views on
Eisenhardt’s (1989) approach and their argument for the ‘classic case studies’ to continue to be

used.
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3.8 Chapter Summary

In this chapter, I have articulated my stance as a researcher, described the
research design in detail, explained how the spinouts in the sample were selected and
explained how data was collected and analysed in phases 1, 2 and 3 of the study. In
particular, the data analysis and theory building stage for phases 2 and 3 (the main
study) explained how the data was linked to the two theoretical perspectives utilised in
the results and analysis of the study. The next chapter provides a detailed account of

the findings of this study.
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4 RESULTS & ANALYSIS

4.1 Introduction

The data for this study was collected in three phases. Phase 1 was a preliminary
round of interviews with academics and technology transfer personnel at three London
universities about their university spinout experiences. Phases 2 and 3 comprised the
main study and involved data collection on six university spinouts using multiple
sources of evidence (Yin, 2003). Although data was collected on six spinouts, the
results and analysis of this study focus on five of the spinouts because one of the
spinouts did not go through the process of trying to raise venture capital. The results
and analysis of phase 1 influenced the research design for the data collected in phases 2
and 3 (the main study). The results and analysis of phase 1 are therefore presented first
and then followed by the results and analysis for the data collected in phases 2 and 3

together.

4.2 Overview of Findings

This section presents an overview of the findings for phase 1 and the main study
(phases 2 and 3) separately and phases 2 and 3 together.

There were foﬁr findings from the results and analysis of the data collected in
phase 1 that influenced the research design and data collection techniques utilised in
phases 2 and 3. These were: (1) data could be collected from one or more of the three
London universities as the TTO at each university encouraged a spinout development

model which involved the pursuit of venture capital; (2) data should be collected
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longitudinally rather than by a cross-sectional design; (3) data should be collected
retrospectively rather than in real-time; and (4) data should be collected from only one
university. Each of these will be explained in turn in the next section. The data
collection in phases 2 and 3 took the findings from phase 1 into account.

The results and analysis ofi the main study (phases 2 and 3) include four
components of the spinout process that are tied together. These are: (1) failure; (2) VC
feedback; (3) escalation of commitment; and (4) learning. In this study, I define VC
feedback as reasons given by VCs to the spinout explaining why they were unable to
invest or suggestions for improvement so they could potentially invest. I classified VC
feedback into three types: (1) Type A: Inconsistent - the feedback from VCs is varied,
so the spinout is able to identify a range of problems with the spinout and makes some
changes; (2) Type B: Consistent and workable - the feedback from VCs is clear and the
spinout is able to identify the problems with the spinout and make the necessary
changes; and (3) Type C: Consistent and unworkable - the feedback from VCs is clear
and the spinout is able to identify the problems with the spinout but not able to make
the necessary changes.

The findings focus on how the five cases; Alpha, Beta, Omega, Sigma and
Delta developed following their failure to raise venture capital. The findings show
when the spinouts fail to raise venture capital, they act on VC feedback by either
adapting their behaviour or adapting their goal. The spinouts that adapt their behaviour
do this by escalating commitment to raising finance (Alpha, Beta, Omega and Sigma)

and the spinouts that adapt their goals do this by exiting (Delta).
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This process between VC feedback and the escalation or exit action was also
found to be mediated by learning; either single-loop learning (Alpha, Beta, Omega,
Sigma) or inhibited double-loop learning (Delta). The findings are summarised in the
form of a table, a model of spinout development (Eisenhardt & Graebner, 2007, p.30)

and theoretical propositions.

4.3 Results and Analysis of Data Collected in Phase 1

The aim of phase 1 was to collect data on the universities and spinouts that
could be included in the sample for the main stage of study (phases 2 and 3). A total of
17 interviews were carried out phase 1 (July to October 2003). The interviews were
conducted with technology transfer personnel and academic founders of spinouts at
Kings College London (Kings), University College London (UCL) and Imperial
College London (Imperial). The analysis of this data led to four findings that informed
the research design and data collection techniques utilised in phases 2 and 3.

The first finding was that the three TTOs (at Kings, UCL and Imperial) actively
encouraged a spinout development model which involves the pursuit of venture
capital’®. This is shown by quotes from technology transfer personnel at each of the
TTOs and a model developed in discussion. For example, a technology transfer officer

at Kings describes:

2 It is possible that the university and / or TTO might have supported an alternative model.
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...there’s a lot of activity at the front end, when you're setting up the
company, in terms of getting it established, having got it established,
having got the people in place, having got that, you kind of then, to some
degree leave it to the academic who'd probably spend a year or so, doing
whatever work needs to be done, the research work that needs to be done
and you can’t kind of overly hurry that, that takes time, but you have in
mind that you need to go for a second round funding, usually | would
say in another two years and so towards the end of the period of activity, it
tends again, because what you're doing then is developing a business
plan, second round which it will enable you go to and present to a
range of venture capitalists seeking funding, so | would say in terms of
looking for the most activity, it tends to be right at the beginning, so young,
so take them there and probably a year after its set up when you're starting
to think about where the next round of money is coming from and
developing, and in between generally what you have is a fairly lengthy
period where basically research is being carried out...

(Technology Transfer Officer, Kings)

A similar quote from a technology transfer manager at UCL shows they would

also approach venture capitalists for the second round of funding.

So those are sort of initial ones we would use and then we would start
approaching institutions like VCs...VCs tend to be looking at three to
five million you know we can put in up to £250,000 from a seed fund or
they can syndicate with other funds to put in up to £500,000 but there’s that
gap which, which | don'’t really think we've plugged, | mean we will use
angel Investors but for the next, we will also take it to the VCs...
(Technology Transfer Officer, UCL)

Venture capital was also highlighted at Imperial as being a key stage in the
spinout development process. For example, in an interview with a Technology
Transfer Manager at Imperial Innovations, the milestones / stages of the spinout
process were drawn during discussion and defined as: (1) an ‘Equity Committee’ -
requires approval by the Rector of Imperial College London for the company’s
formation; (2) company formation - includes a shareholders agreement and formal

constitution of the Board; (3) introduction of intellectual property (IP) to the company
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by licensing orltransferring ownership of the IP to the company; (4) finance - either by
a source of seed finance or venture capital (VC); and (5) some stages were described as
occurring concurrently depending on the business plan (e.g. the development of
company technology, recruitment of the management team and achieving milestones

set by investors). These milestones are depicted in Figure 4.1.

Figure 4.1 Milestones in spinout development at Imperial College London

(1) (2) (3) 4) (5)

Equity —— Company — Introduction — Finance - —— Technology development /

Committee Formation of IP UCSF, vC Management team recruitment /
: Financing milestones

(Developed in interview with Technology Transfer Manager, Imperial)

This showed the TTOs at all three universities (Kings, UCL and Imperial) included
venture capital finance in their spinout development models. This indicated the sample
of spinouts for the main study could be studied at one or more of these universities.

The second finding was spinout development should be captured through a
longitudinal rather than a cross-sectional design. This was because all the spinouts
were at different stages of development and a cross-sectional design would have missed
some aspects of their development. For example, as one technology transfer officer

described the length of the spinout process:

The time spent from the point of taking a company through the spinout
route is a minimum of 6 months and can be ongoing to 5 years because
they are still renting space or doing contracts with us, so ideally a year but

on average maybe 1-2 years.
(Technology Transfer Officer, UCL)
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The third finding helped articulate the data collection techniques. This finding
showed it would be difficult to follow development of the spinouts in real-time e.g. by
capture data in meetings by observation. For example, a technology transfer officer .
argued certain stages related to a company’s development can be of a sensitive nature,

which would most likely be an issue for other parties involved.

Well there clearly are critical times around the funding and of course you
don’t want to say to a third party investor, ‘do you mind if X comes and sits
in on this? These meetings can be quite frank and open so to have
somebody there writing things down, these things are quite private and
they don’t want to even take a risk on somebody being in on the
negotiations.

(Technology Transfer Officer, Kings)

He also felt spinout activity could occur infrequently making it difficult for me to be

present at the right times. He explains:

...it is quite difficult where to get hold of the actual observation process

unless you toddle around with somebody all the time but that would be very

wasteful because for some weeks | don't have any contact with them at all.
(Technology Transfer Officer, Kings)

This finding indicated that data for the main study would have to be collected
retrospectively.

The fourth finding was data collection should be limited to one university as
this would enable institutional factors to be reduced and provided a stronger basis for

comparison of the spinouts’ processes.
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In addition to the four findings from phase 1 that directed the data collected in
the longitudinal study, information was also gathered on: (1) the spinouts that could be
included in the study sample; (2) the stage of development the spinouts were at; (3) the
amount and sources of funding they had raised; and (4) who the key individuals in each
spinout were. These results were incorporated in the sample selection stage (Chapter 3)
for the main study. In summary, the data collected in phase 1 enabled some key
aspects of the research design and data collection techniques for phases 2 and 3 to be

defined.

4.4 Results and Analysis of Data Collected in Main Study (Phases 2 and 3)

The aim of collecting data in phases 2 and 3 was to capture the development of
university spinouts that failed to raise venture capital. This data was captured for the
five university spinouts (Alpha, Beta, Omega, Sigma and Delta) in a longitudinal study
over a period of two years. This section presents the results and analysis for these five
cases and is the main focus of this chapter.

This section has three main parts. First, a summary of the two theoretical
perspectives and the measures used to capture each construct from the data are
provided. Second, the results are presented in a process model of spinout development
and'a summary table. Third, the findings for each case are presented in detail leading

to theoretical propositions.
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4.4.1 Summaries of Theories Used and Measures for Constructs

The two theoretical perspectives employed in the analysis of the results are: (1)
escalation of commitment (Staw, 1976; Staw & Ross, 1978); and (2) organisational

learning (Argyris & Schoén, 1978).

4.4.1.1 Escalation of Commitment Summary

An escalation of commitment occurs when there is a tendency for decision-
makers to persist with a failing course of action (Brockner, 1992). Commitment can be
~ escalated when a course of action is failing or has failed and more efforts and resources
need to be committed to making that coursé of action pay off (Staw, 1981). Both
individuals and organisations can become committed to this losing course of action
(Ross & Staw, 1986). In assessing an escalation of commitment, the key question that
needs to be answered is, whether this takes place ‘above and beyond what would be
warranted by the “objective facts” of the situation’, to which the answer needs to be
‘yes’ (Staw, 1981). In this study, the spinouts’ tendency to escalate commitment is

examined when the course of action to raise finance fails.

4.4.1.1.1 Measure for Escalation of Commitment

The spinouts’ escalation of commitment is measured by their ‘commitment’ to
pursuing the same course of action. In this study, I defined the course of action as
‘raising finance’. When the spinouts fail to raise venture capital, their commitment is

measured by the resources they invest into pursuing finance from another source (Staw,
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1976). I judged the size of a ‘commitment’ subjectively by the number of resources
they invest in making changes to the spinout to continue and try to raise finance from

alternative sources.

4.4.1.2 Organisational Learning Summary

There are multiple streams of literature within the domain of organisational
learning. The stream of organisational learning used in this research is Argyris &
Schon’s (1978) theory of learning based on the.detection and correction of error. The
two types of learning defined by Argyris & Schon (1978; 1996) are single and double-
loop learning. Single-loop learning occurs when ‘the error detected and corrected
permits the organisation to carry on its present policies or achieve its present
objectives’ (Argyris & Schon, 1978, p.2). Double-loop learning occurs when ‘error is
detected and corrected in ways that involve the modification of an organisation’s
underlying norms, policies, and objectives,” (Argyris & Schon, 1978, p.3). In both
single and double-loop learning, learning is inhibited when either error detection or
error correction do not occur (Argyris, 1976). In this study, the spinouts’ learning
processes are observed by their detection and correction of errors in relation to their

objective to raise finance.
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4.4.1.2.1 Measure for Organisational Learning

I applied the following definitions of error detection and error correction in this
study. I defined error detection as the recognition of an ‘issue’ with the spinout. I
defined error correction as an action taken to modify that ‘issue’.

I found different types of error detection and different types or error correction
occurred which made it necessary to distinguish between them. I applied these as
subjective measures to denote the differences I observed when analysing the data. To
distinguish between the types of error detection, I applied the terms narrow range and
wide range. To distinguish between the types of error correction I found in the results,
I applied the terms focused and unfocused. 1 applied these terms so that I could
distinguish between the differences I was observing in the data. Figure 4.2 shows the

terms I applied to the existing terms of error detection and error correction.

Figure 4.2 Terms applied to error detection and error correction

Terms applied

Wide range , Unfocused
Organisational """ error detection error correction
learning .
............... » Narrowrange . Focused
error detection error correction

The type of error correction is determined by the type of error detection that
occurs. It is therefore not possible to have wide range error detection with focused

error correction or narrow range error detection with unfocused error correction. The
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definitions of error correction follow on from the type of error detection that takes
place. The definitions I assigned to the terms for error detection and error correction

are presented in Table 4.1.

Table 4.1 Definitions of terms applied to error detection and error correction

Error detection Error correction

Wide range - a large number . » Unfocused - a wide range of

of different errors have been errors have been detected, it is

detected. unclear what the errors are, but
some errors are still corrected.

Narrow range - a small > Focused error correction - a
number of errors have been narrow range of errors have
detected, although the errors been detected, it is clear what
may have been detected more the errors are and they are
than once. corrected.

Argyris & Schon’s definitions of single and double-loop leaming include an
understanding of whether or not the detection and correction of error has led to a
change in the organisation’s goals. Single-loop learning occurs when ‘the error
detected and corrected permits the organisation to carry on its present policies or
achieve its present objectives’ (Argyris & Schoén, 1978, p.2). Double-loop learning
occurs when ‘error is detected and corrected in ways that involve the modification of an
organisation’s underlying norms, policies, and objectives,” (Argyris & Schén, 1978,
p.3).

Based on the spinouts’ efforts to try and raise venture capital, the objective for

each of the five spinouts was defined as the goal of raising finance and whether this
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was exhibited as sihgle or double-loop learning. The next section presents a model of

the findings and a table summarising the findings.

4.4.2 Process Model of Spinout Development

The findings of this study are depicted as a process model of spinout
development. The model shows when the spinouts fail to raise venture capital, VC
feedback affects the spinouts’ action by causing an escalation of commitment or exit.
The affect between VC feedback and the spinout’s action was also found to be
influenced by single-loop learning or inhibited double-loop learning respectively.

As there are two paths (the effect of VC feedback and the effect of learning)
that link to the spinouts’ action (escalation or exit), there are three variables depicted in
the model (Baron & Kenny, 1986, p.1176). The three variables are: (1) VC feedback;
(2) the spinout’s action; and (3) learning. Learning is the mediator in this set of events
because the results and analysis show there is a direct path from VC feedback to the
spinout’s action and there is also a path from: (a) VC feedback to learning; and (b)
learning to the spinout’s action (Baron & Kenny, 1986, p.1176). This is depicted in
Figures 4.3, 4.4 and 4.5, where the model in each figure has the same arrangement but

is drawn separately to show the variations based on VC feedback type.
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Figure 4.3 is based on the findings from the spinouts Alpha and Beta who
received Type A (Inconsistent) VC feedback. The figure shows when the spinouts
failed to raise venture capital, they acted on the feedback by escalating cothﬁent ie.
continuing with the same goal of raising finance. This relationship between feedback
and the spinouts’ action was found to be mediated by single-loop learning in the form

of wide range error detection and unfocused error correction.

Figure 4.3 Spinout development model - based on VC Feedback Type A

Failure toraise | | VC Feedback Type A Escalation
venture capital

4

Inconsistent Goal unchanged

N/

Single-loop learning

Wide range Unfocused
error — error
detection correction
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Figure 4.4 is based on the findings from the spinouts Omega and Sigma who
received Type B (Consistent and workable) VC feedback. The figure shows when the
spinouts failed to raise venture capital, like Alpha and Beta, they acted on the feedback
by escalating commitment i.e. continued with the same goal of raising finance.
However, for Omega and Sigma, the relationship between feedback and the spinouts’
action was found to be mediated by single-loop learning in the form of narrow range

error detection and focused error correction.

Figure 4.4 Spinout development model - based on VC Feedback Type B

Failure toraise | ____| VC Feedback Type B Escalation
venture capital

Consistent and workable Goal unchanged

N/

Single-loop learning

Narrow Focused
range error error
detection correction
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Figure 4.5 is based on the findings from the spinout Delta who received Type C
(Consistent and unworkable) VC feedback. The figure shows when the Delta failed to
raise venture capital, it acted on the feedback by exiting i.e. their goal of raising finance
had changed. This relationship between feedback and the spinouts’ action was found to
be mediated by inhibited double-loop learning as error detectioﬁ did take place, but

error correction did not take place (Argyris, 1976).

Figure 4.5 Spinout development model - based on VC Feedback Type C

Failure toraise | | VC Feedback Type C o Exit
venture capital g

Consistent and unworkable Goal changed

N/

Inhibited double-loop
learning

Error
detection
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4.4.2.1 Table of Results and Spinout Typology

Table 4.2 summarises the findings and presents a typology of spinouts that
results from their development processes. The table shows the effect each type of VC
feedback has on the spinout’s action when the spinout fails to raise venture capital. It
also shows the type of leaming for each spinout and whether the spinout’s goal to raise
finance was changed or unchanged.

I classified the spinouts into three types depending on the action they took
towards achieving their goal. The first type is spinouts that received Type A
(Inconsistent) VC feedback. These are termed persistent spinouts because they go
through single-loop learning (based on a wide range of error detection and unfocused
error correction) and show a greater escalation of commitment to raising finance. The
second type is spinouts that received Type B (consistent and workable) VC feedback.
These are called positive spinouts as they go through single-loop learning (based on a
narrow range of error detection and focused error correction), but show a smaller
escalation of commitment to raising finance. The third type is spinouts that received
Type C (consistent and unworkable) VC feedback. These are called pragmatic
spinouts as they go through inhibited double-loop learning (based on a narrow range of
error detection; but no error correction), so their goal changes and they exit rather than

escalate commitment to raising finance. These findings are summarised in Table 4.2.
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Table 4.2 Summary of results

VC feedback type Inconsistent Consistent and Consistent and
(Type A) workable unworkable
(Type B) (Type C)
v’Type of learning Single-loop Single-loop Inhibited double-loop
Errors:
Detected Yes (wide range) Yes (narrow range) Yes (narrow range)
Corrected Yes (unfocused) Yes (focused) No
Goal changed No (raise finance) No (raise finance) Yes (quit)
Action taken to Greater escalation of  Smaller escalation of  Exit
achieve goal commitment commitment
Resulting spinout Persistent Positive Pragmatic
ype

{ The next section presents the results and analysis for each stage of the model

and table in detail.

4.4.3 Data Presentation

This section presents the results and analysis supporting the process model and

table in three parts. In the first part, the failure to raise venture capital is discussed for

the five cases (Alpha, Beta, Omega, Sigma and Delta). In the second part, the typology

of VC feedback is presented. In the third part (Section 4.4.3.3), the results and analysis

are presented for each case by showing the relationship between VC feedback and the
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action taken by the spinout. For each case, this is followed by showing how the

relationship was mediated by learning.

4.4.3.1 Failure to Raise Venture Capital

Failure is defined as the termination of an initiative that has fallen short of its
goals (McGrath, 1999). I define the failure to raise venture capital for each spinout as
occurring after it has been through a process of presenting to as many VCs as possible,
but is unsuccessful. The five spinouts that are the focus of these results (Alpha, Beta,
Omega, Sigma and Delta) each went through a process of trying to raise venture capital
and failed. During this process, the spinouts received VC feedback which had an effect
on their development. The types of VC feedback the spinouts received can be

presented in a typology.

4.4.3.2 VC Feedback Typology

When the spinouts were trying to raise venture capital, they received VC
feedback at different points during the process. Previous studies have explored
feedback in terms of whether it is positive or negatii/e (Gatewood et al., 2002),
actionable (Cannon & Witherspoon, 2005), its specificity (Goodman & Wood, 2004),
and its frequency, consistency and usefulness (Herold et al., 1987). Of these existing
types, the two dimensions that corresponded with the types of feedback in the data
were feedback consistency (Herold et al., 1987) and actionable feedback (Cannon &

Witherspoon, 2005). Consistency is the extent to which feedback provided is
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consistent (Herold et al., 1987). Actionable feedback produces learning and tangible
results such as increasing effectiveness or improving performance (Cannon &
Witherspoon, 2005). The term workable is similar to the term actionable, however I
use the terms workable and unworkable as 1 found these better described the nature of
the VC feedback in the data. Based on this, I classified the VC feedback received by

the spinouts into three types:

(1) Inconsistent
(2) Consistent and workable

(3) Consistent and unworkable

Each type of VC feedback is presented along with its supporting data from interviews

in Table 4.3. This is followed by an explanation for classifying the feedback into the

different types.
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Table 4.3 VC feedback types and supporting data

Spinout VC feedback

VC feedback type

Alpha

Beta

that was the three main arms and every time we went to [VC] to
have meetings with them they would pick up on one of those
arms and say that was the most important, so we'd re-jig our
business plan and re-discuss everything, make them understand that
particular arm. The next time we'd go they'd say, ah we've spoken to
a different person now we don’t think that arm is important now
we think this arm is important, ... this company doesn’'t seem to
know where it's going, let’s be cautious, and so we went up and down
like this and in the end we didn't get any money out of it.

...they say well your business plan should be a, b c or d, so we
say yeah we'll do that to get the money and then next time you go to a
VC these people are in the ascendancy and they say you should do
d, e, f, or g, change your business, so we never knew where we
stood...

...come back when you have got more of this and more of that
and more of the other, when you have got a million come back and
we might go with the next million, it was that sort of thing

we'll spin off or spin out, you know, we'll take one bit of it and we'll
spin it out into a very focused company because one of the messages
that 1 think we got back was oh yeah, you guys have got these five
patents, big deal, you know. There’s a little wrong here, a little
wrong here, and a little wrong here, and then they take cumulative
weaknesses and say no, can't touch it. Or they say, you've got all
these things going on, we don’t understand what you're really trying to
do... so the message was a little bit diffused

A-
Inconsistent

Omega

Sigma

...it became clear that the company was never going to be able to do
this, it was never going to become the clincher that it thought it was
going to be and the business model was completely wrong

Three or four of them were interested, the feedback we got from all
of them was they liked it despite the flaws in the succession
team, and there was a clear leadership succession, they liked the
concept, they liked the leadership team, the business model,
they just were not prepared to fund [reference to type of
research] at that time.

B -

Consistent and

workable

Delta

with one exception, | remember exactly the occasion, with one
exception nobody said to us this is crap. Everybody said this is really
interesting, very exciting, very early stage, you know, either it’s
way too early for us or you know...when you're ready to raise money
in the next round let us know, because it's something we'd be really
interested in, but almost everybody said it was too early.

it was clear what they wanted, they wanted to see that we could
identify a single protein that had potent biological activity that was
unique and that you could wrap lots of IP around... and at the end of
the day we didn't probably find a novel protein

the unanimous view that came back from all the VCs was ‘identify
the protein’

C-

Consistent and

unworkable
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4.4.3.2.1 Explanation

I classified the feedback for Alpha and Beta as ‘inconsistent’ because they were
given different messages by VCs about what to change. The VC feedback they
received on different occasions was to change different things, leaving an unclear
message overall.

I classified the feedback for Omega, Sigma and Delta as ‘consistent’ but I was
also able to separate this into two further types. I classified the VC feedback for
Omega and Sigma as ‘consistent and workable’ because there was consistency in the
overall message of the VC feedback and there were things they could work on i.e.
something that could be modified or improved, such as the business model and the
team. For example, Omega was told the business model was wrong - they later revised
it. Sigma was told there were flaws in the leadership / team - they later hired a CEO
and a non-executive director.

I classified the VC feedback Delta received as ‘consistent and unworkable’.
This was because as well as there being consistency in the overall message of the VC
feedback, VCs suggested changes that Delta was unable to make. This is exemplified
by the VCs asking Delta to identify a particular protein. However, although Delta
tried, they were unable to identify this protein. The reason they were unable to identify
this protein was not ascertainable from the data. It is possible this was due to their
inability to work on the problem or due to the nature of the problem itself which may
have been unsolvable. If Delta had been able to identify the protein, it is possible they

may have acted differently.
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Based on the differences between the types of feedback identified, I propose

this typology of VC feedback:

(1) Type A: Inconsistent - the feedback from VCs is varied, so the spinout
is able to identify a range of problems with the spinout and makes some

changes (from the spinouts Alpha and Beta)

(2) Type B: Consistent and workable - the feedback from VCs is clear and
the spinout is able to identify the problems with the spinout and make

the necessary changes (from the spinouts Omega and Sigma)

(3) Type C: Consistent and unworkable - the feedback from VCs is clear
and the spinout is able to identify the problems with the spinout but is
unable (tried, but failed) to make the necessary changes (from the

spinout Delta)

4.4.3.3 The Effects of VC Feedback

This section presents an in-depth analysis for each of the five cases leading to
theoretical propositions. The results for Alpha and Beta are presented separately from
Omega and Sigma because the former were found to have a greater escalation of

commitment than the latter.
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4.4.3.3.1 Case Results for Alpha and Beta

This section presents the results and analysis for Alpha and Beta. The findings
show that they both received Type A (Inconsistent) VC feedback and this led to their
escalation of commitment. The findings also show this relationship was mediated by

single-loop learning.

Alpha

Alpha failed to raise venture capital after trying for ~12 months between 2002
and 2003. They saw about ten VCs and had negotiations lasting several months with
one VC in particular. The feedback they gained from VCs during this process is
classed as inconsistent (T'ype A). It involved being asked to change different things
about their business plan each time they saw a different VC. The quotes presented
show Alpha’s next action followed on from VC feedback. This action was to raise
finance through a second investment from the seed investor. As the founder describes

in the two following quotes:

...they say well your business plan should be a, b, ¢ or d, so we say
yeah we'll do that to get the money and then next time you go to a VC
these people are in the ascendancy and they say you should do d, e, f,
or g, change your business, so we never knew where we stood...

-So in a sense going through the process was what really put you off?

Um, | think yeah, venture capitalists are to be avoided if at all
possibie...from the VC’s we’ve learned we probably won’t go down the

VC route in the short term.
(Founder, Alpha)
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...every time the reason was slightly different... so ultimately the
company ended up taking a new round of investment from the

existing investor.
(Founder, Alpha)

This action of taking a second round of investment from the seed investor is
considered to be an escalation of commitment because Alpha is persisting with the
action of raising finance and they are investing a number of resources into this action
(Staw, 1976). The resources invested in this action are as a result of the single-loop
learning. Single-loop learning occurs when both error detection and error correction
take place and the objectives of the organisation are not changed (Argyris & Schén,
1978). The founder’s description of the VC feedback they received indicates Alpha
have detected a wide range of problems / errors with Alpha. Following the detection of
these errors, Alpha made some changes which can also be seen as attempts to correct

these errors. These were:

Alpha’s corrections®:

1. Chairman appointed
2. Chief Executive appointed
3. Business development person appointed

As there was a wide range of errors detected, but only three errors were
corrected, Alpha’s error corrections appear to be unfocused. These corrections are

linked to the escalation of commitment because the corrections contribute resources to

» This data is supported by interview quotes and can be viewed in Table 4.5 (page 149), ‘
Section A.
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the new strategies for raising finance. For example, the first change which is
appointing the Chairman was linked to Alpha’s decision to try and obtain a second
round of seed investment. The Chairman was also working on a business case for
another strategy. The Chief Executive that had been appointed was also working on
the business case. The Business Development person appointed by Alpha was working
on establishing contracts with pharmaceutical clients. In summary the corrected errors

contributed to the escalation of commitment in the following way:

Alpha’s contribution of corrections to raising finance from another source®:

1. Chairman appointed is (i) going for second round seed investment and (ii)
working out business case

2. Chief Executive appointed is working out business case

3. Business development person appointed is working on building contracts with
pharmaceutical clients

Beta

Beta failed to raise venture capital after trying for about eight months between
2003 and 2004 and meeting with around 15 VCs. The VC feedback they received from
this process was classed as inconsistent (Type A). Beta described the VC feedback
they received as there being ‘a little wrong in different areas’ and they felt the overall
message of the feedback was diffused. Beta acted on the VC feedback by trying to
license the technology to other companies (first quote) and do commercial deals

(second quote) to raise finance. As the founder described:

% This data is supported by interview quotes and can be viewed in Table 4.5 (page 149),
Quotes Ai, Aii, Aiii and Aiv.
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some changes which can be seen as corrections of these errors.

We just went down the license route and selling off bits and pieces of it to
companies...because one of the messages that | think we got back was oh
yeah, you guys have got these five patents, big deal, you know. There’s a
little wrong here, a little wrong here, and a little wrong here, and then
they take cumulative weaknesses and say no, can’t touch it. Or they say,
you've got all these things going on, we don’t understand what you're really
trying to do or everybody is focused on this text book thing called focus so
each one was highly focused and they did have a thread that held them
together but we weren't typical, we weren't going to be a service company
or we weren't going to just make one medicine or we weren't just going
after cancer, you know, so the message was a little bit diffused
(Founder, Beta)

...what we'll then do is approach the seller technology, not sell it but see if
we can do some commercial deals with third party companies to use our
technology and get some income that way which did work, because for
most of the VC’s you are either too early, too late, too fat, too thin, too
black, too white, too anything

(Chairman, Beta)

The actions Beta is taking form part of their escalation of commitment because

Beta’s corrections®":

1. Appointed new Directors {Chief Exec and business development person)

2. Appointed new business development persons (2 persons)

Section B.

they are continuing to raise finance and committing resources to it (Staw, 1976). The
commitment of resources is a result of the single-loop learning based on both error
detection and error correction. The inconsistency of the VC feedback Beta received
enabled them to detect there was a wide range of errors with Beta. Beta then made

These corrections

3! This data is supported by interview quotes and can be viewed in Table 4.5 (page 149),
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As there was a wide range of error detection in Beta, it is not clear why Beta
chose to correct these errors and not others, making Beta’s error correction appear
unfocused. This is also supported by the fact that they can be seen to have corrected
one error twice i.e. by appointing two business development people. These corrections
can be linked to Beta’s strategies for raising finance because both new Directors
appointed were involved in actively selling the business and the two business

development people were also out looking for deals. The data shows:

Beta’s contribution of corrections to raising finance from another source®:

1. The two new Directors appointed (Chief Executive and business development
person) are actively selling the business with the Managing Director
2. The two new business development people are looking for deals

The learning that took place was single-loop as both error detection and error

correction took place but Beta’s goal of raising finance was unchanged.

4.4.3.3.2 Case Results for Omega and Sigma

This section will present the results and analysis for Omega and Sigma. The
findings show that they both received consistent and workable VC feedback and this
led to their escalation of commitment. The findings also show this relationship

between VC feedback and the escalation of commitment in Omega and Sigma was

32 This data is supported by interview quotes and can be viewed in Table 4.5 (page 149), Quote
Bi.
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mediated by single-loop learning. Whereas the single-loop learning for Alpha and Beta
consisted of a wide range of error detection and unfocused error correction, the single-
loop learning for Omega and Sigma is found to have a narrow range of error detection

and focused error correction.

Omega

Omega failed to raise venture capital after trying for over a year in 2003-04 and
seeing around 20 VCs. The VC feedback Omega received during the process was
classified as consistent and workable (Type B). The feedback highlighted problems
with the business model. Omega acted on the feedback by escalating commitment to
raising finance. They did this by trying to create revenue through licensing

opportunities. As the founder described the feedback and action:

...it became clear [from VC feedback] that the company was never going
to be able to do this, it was never going to become the clincher that it
thought it was going to be and the business model was completely
wrong, the revised business model now is one much more about
creating the early revenues through licensing opportunities
(Technology Transfer Officer, Omega)

This method of trying to create revenue by licensing contributes to Omega’s
escalation of commitment. This is because it involved an investment of resources,
which occurred as a result of the single-loop learning that took place. The VC
feedback enabled Omega to detect a specific error with Omega which was that the
business model was ‘wrong’. Omega corrected this error by revising the business

model. The revised business model i.e. the corrected error also contributed to Omega’s
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escalation of commitment, which was to raise finance by licensing out the technology.

Omega’s correction and its contribution to the escalation of commitment was:

Omega’s corrections™:
1. Revised business model

Omega’s contribution of corrections to raising finance from another
34,

source™:

1. Revised business model to license out the technology

In comparison with the errors detected from VC feedback by Alpha and Beta
which were wide range, the errors detected by Omega are narrow range. As both error
detection and error correction took place and Omega’s objective of raising finance was

unchanged, it was single-loop learning that took place (Argyris & Schon, 1978).

Sigma

Sigma failed to raise venture capital after trying for almost a year in 2004 and
seeing around 15 VCs. The VC feedback Sigma received was consistent and workable
(Type B). The feedback highlighted issues with the team. Following the feedback,

Sigma’s action was to pursue private investment. As the founder described:

3 This data is supported by interview quotes and can be viewed in Table 4.5 (page 149),
Section C.

** This data is supported by interview quotes and can be viewed in Table 4.5 (page 149), Quote
Ci
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Three or four of them were interested, the feedback we got from all of them
was they liked it despite the flaws in the succession team, and there was
a clear leadership succession, they liked the concept, they liked the
leadership team, the business model, they just were not prepared to fund
[the type of] research at that time. Then we went through several
different rounds of private investors as well

(Company Secretary, Sigma)

The VC feedback was they liked certain things about Sigma such as the
business model, the concept and the leadership, but there were some flaws in the
succession team. This shows learning took place as Sigma detected the error from VC
feedback which was with the team. Sigma then made an attempt to correct the error by
appointing a CEO and non-executive director to the management team. The CEO and
non-executive director were the resources invested in Sigma’s escalation of
commitment and they contributed to the achievement of Sigma receiving private
investment. Sigma’s corrections and their contribution to escalation of commitment

was:

Sigma’s corrections®”:
1. Broughtin CEO
2. Brought in non-executive director

Sigma’s contribution of corrections to raising finance from another source®:
1. Changes in management structure led to getting external private investment

35 This data is supported by interview quotes and can be viewed in Table 4.5 (page 149),
Section D.

36 This data is supported by interview quotes and can be viewed in Table 4.5 (page 149), Quote
Di.
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As Sigma’s goal of raising finance was not changed by the error detection and
error correction that took place, this was consistent with single-loop learning (Argyris

& Schén, 1978).

4.4.3.3.3 Comparison of Escalations of Commitment

When the levels of commitment escalated by Alpha, Beta, Omega and Sigma
are compared, a general difference can be observed. All four spinouts went through
single-loop learning. However, there was a difference in the type of VC feedback they
received. For both Alpha and Beta, it was inconsistent (Type A) and for Omega and
Sigma, it was consistent and workable (Type B). There was also a difference in their
single-loop learning. For Alpha and Beta, error detection was wide range and error
correction was unfocused whereas for Omega and Sigma, error detection was narrow
range and error correction was focused. As both VC feedback and learning have been
found to have an effect on the spinouts’ escalation of commitment, it follows that their
escalation of commitment may also vary. The escalations of commitment made by
Alpha, Beta, Omega and Sigma are compared by aligning their error corrections and

methods of raising finance. Table 4.4 shows the comparison between the four spinouts.
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Table 4.4 Data comparison of spinouts’ corrections and contributions to the
escalation of commitment of Alpha, Beta, Omega and Sigma

Spinout Corrections Contribution of corrections to raising finance
from another source

Alpha 1. Chairman appointed 1. Chairman appointed is (i} going for second
2. Chief Executive appointed round seed investment and (ii) working out
3. Business development person business case
appointed 2. Chief Executive appointed is working out
business case
3. Business development person appointed is
working on building contracts with
pharmaceutical clients
Beta 1. Appointed new Directors 1. The two new Directors appointed (Chief
(Chief Executive and business Executive and business development
development person) person) are actively selling the business with
2. Appointed new business the Managing Director
development persons 2. The two new business development people
(2 persons) are looking for deals
Omega 1. Revised business model 1. Revised business model to license out the
technology
Sigma 1. Broughtin CEO 1. Changes in management structure led to

2. Brought in non-executive
director

getting external private investment

The general difference that can be observed in their levels of escalation is

between the two spinouts that received Type A VC feedback (Alpha and Beta) and the

two spinouts that received Type B VC feedback (Omega and Sigma). For Alpha and

Beta, the escalation of commitment is greater than for Omega and Sigma. This is based

on the observation that Alpha and Beta have made a higher number of error corrections

on average than Omega and Sigma, which contribute to their escalation of

commitment. The next section summarises and formalises the findings so far.
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4.4.3.3.4 Summary Leading to Propositions

This section summarises the results of Alpha, Beta, Omega and Sigma and leads
to theoretical propositions. All four spinouts tried to raise venture capital and failed.
During this process, the VC feedback they received was shown to lead to their next
action of escalating commitment, thereby continuing with their goal. The escalations
of commitment were also indicated by the investment of resources (Staw, 1976) as a
result of single-loop learning. The error detection part of learning was enabled by VC
feedback. This was followed by error correction which enabled the investment of
resources in thé spinouts’ pursuit of finance. A comparison between the spinouts also
showed Alpha and Beta’s escalation of commitment appeared to be greater than Omega
and Sigma’s. Based on these findings for Alpha, Beta, Omega and Sigma, I propose

the following:

Proposition 1. When the spinout fails to raise venture capital,
inconsistent (Type A) VC feedback leads to a greater escalation of
commitment to raising finance than consistent and workable (Type B)
VC feedback

Proposition 2. Single-loop learning mediates the relationship between
VC feedback and an escalation of commitment

Table 4.5 on the following page provides details of the supporting data for
Alpha, Beta, Omega and Sigma’s corrections that contributed towards their efforts to

raise finance from another source.
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Table 4.5 Data supporting corrections and their contributions to raising finance by new methods for Alpha, Beta, Omega and Sigma

Spinout | Corrections

Contribution of corrections to raising finance from another source (with supporting quotes)

A. 1. Chairman appointed
Alpha

—= Chairman going for second round seed investment (quote Ai)

\

Ai.  We needed the bridging money otherwise we would have had to sell off the assets to pay off..., debts essentially, um
so that was one thing, another thing was the unanimity at the board level that we needed to do this. The third thing
was [name of Chairman] coming on board, that came as a tremendous boost and he agreed, when someone of his
stature and track record in business says yes this is the right thing to do and I'll help you then that was also a
major factor, so they were the things that you know, made us regroup (Founder)

\

> Chairman working out business case (quote Aii)

Aii. the most recent course of action were we put an extremely senior high profile person in as chairman and we
got a chief executive who had a good background in med, they are now working out a business case (770)

2. Chief Executive appointed

—= Chief Exec working out business case (quote Aij)

3. Business development
person appointed

- Business development person working on building contracts with pharmaceutical clients (quotes Aiii and Aiv)

Aiii. ...we appointed a business development person, ...we’'ve repositioned the company slightly, changed our
business model (Founder)

Aiv. ...we thought about it 8 months or a year ago and so the main thrust of the business is building some big contracts
with Pharma clients ...Our business development guy is working hard with his contacts at building some of
those contracts at the moment (Chairman)

B. 1. Appointed new Directors
Beta (Chief Exec and business
development person)

—= One of the two Directors actively selling the business (quote Bi)

Bi. What actually happened was that we realised that the board had to be changed, it was dysfunctional, it wasn't
working and the upshot of it is that we appointed a representative of the venture capitalists as a part time chief
executive two days a week ... we appointed two new directors. One was the business development guy from
[name of academic institution] ... So two employees and a managing director who is actively out there selling
the business... we’re looking for one more board member ... We have also appointed two young women as our
business development people, quite an impressive pair, and they work on a monthly retainer and they are out there
looking for deals because one man can do it but three can do it better and we only need a couple of very good
deals. (Chairman)

2. Appointed new business
development person (2
persons)

t The two new Directors appointed (Chief Exec and business development person) actively selling the business with
the Managing Director (quote Bi)

C 1. Revised business model

P

> Revised business model — licensing out the technology (quote Ci)

Omega

Ci. 1think they've changed their business model recently and 1 think they’re now looking for another small chunk of
cash and they are going to look to license out a lot of their programs so they are not looking for a couple of million
in VC funding, they see this more as a license outplay and maybe as a trade sale (TT0)

D. 1. Brought in CEO
Sigma | 2. Brought in non-executive

director

~

A

P Changes in management structure led to getting external private investment (quote Di)

Di. ...changed the management structure...and then went straight to get [amount (in million)] funding which

came from a private investor. (Company Secretary)




4.4.3.3.5 Case Results for Delta and Propositions

The results and analysis for the fifth case Delta are presented in this section. In
contrast to the four spinouts that went through a single-loop learning process, Delta
went through an inhibited double-loop learning process.

Delta failed to raise venture capital after seeing around 45 VCs over more than
a year in 2002-03. During this process, Delta had received consistent and unworkable
(Type C) VC feedback. The feedback was to identify a particular protein but Delta was
unable to do this. Rather than escalate commitment to raising finance, their action
based on the feedback was to exit. As the following two quotes from the founder and

TTO of Delta show:

...the unanimous view that came back from all the VCs was ‘identify

tive protein’...
(Founder, Delta)

...the scientists, you know this is their baby, you know just wanting more
time and more money to sort it out [find the protein] and the more
business oriented people so myself, said ‘we need to sort it out, we either

sort it our or we wind it up’
(Technology Transfer Officer, Delta)

The relationship between VC feedback and the action (exit) in this case was
found to be mediated by inhibited double-loop learning. This is because although error
detection from VC feedback was able to take place, error correction was unable to take

place and this lead to Delta’s decision to go into hibernation i.e. exit. As the following

quote shows:

150



...the technology had progressed but we hadn’t definitively identified
this particular protein so basically we had to kind of go into

hibernation. We let all of our employees go...
(Founder, Delta)

As error correction had not occurred in this case, the learning is inhibited
(Argyris, 1976). Since the spinout’s goal has also changed, it was double-loop (rather
than single-loop) learning that has taken place (Argyris & Schon, 1978). Delta’s goal
became ceasing to operate rather than raising finance. The results and analysis of Delta

leads to the following propositions:

Proposition 3. When the spinout fails to raise venture capital,
consistent and unworkable (Type C) VC feedback leads to an exit

Proposition 4. Inhibited double-loop learning mediates the
relationship between VC feedback and exit

4.5 Chapter Summary

This chapter prese.nted the results and analysis for three phases of data
collection. The data collected in phase 1 consisted of a preliminary round of interviews
and the results and analysis of this phase informed the research design for the main
study (phases 2 and 3). The results and analysis of phases 2 and 3 provided a process
model and theoretical propositions for the development of university spinouts when
they fail to raise venture capital. The findings showed VC feedback can be classified
into three types: Type A - Inconsistent; Type B - Consistent and workable, and Type C

- Consistent and unworkable. When the spinouts fail to raise venture capital, they act
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on the type of VC feedback they received by adapting their behaviour or adapting their
goal. The spinouts that received Type A and Type B VC feedback (Alpha, Beta,
Omega and Sigma) adapted their behaviour and escalated commitment to raising
finance. This relationship was mediated by single-loop learning. The spinout that
received Type C VC feedback (Delta) adapted its goal and exited. This relationship
was mediated by inhibited double-loop learning. The next chapter discusses the

significance of these findings in relation to theory and existing literature.
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5 DISCUSSION & CONCLUSION

5.1 Introduction

This study has built theory on how the failure to raise venture capital affects the
development of university spinouts. The findings show that when spinouts fail to raise
venture capital, they adapt their behaviour or goal based on VC feedback. University
spinouts that received Type A (Inconsistent) or Type B (Consistent and workable) VC
feedback adapted their behaviour i.e. escalated commitment to raising finance. This
relationship was mediated by single-loop learning and was found in the spinouts Alpha,
Beta, Omega and Sigma. The spinout that received Type C (Consistent and
unworkable) VC feedback adapted its goal i.e. exited. This relationship was mediated
by inhibited double-loop learning and was found in the spinout Delta. The theory built
in this study was presented as theoretical propositions and a process model of spinout
development.

This chapter discusses the significance of the key findings derived from the
results and analysis of the main study (phases 2 and 3) in Chapter 4. This chapter is
presented in the following way. First, [ discuss the four contributions of this study in
detail. Second, I discuss other research implications of this study. Third, I discuss the
implications of this study for policy and practice. Fourth, I discuss the limitations of
this study. Fifth, I present suggestions for future research and lastly, I make concluding

remarks.
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5.2 Contributions

In this section, I present a detailed discussion of the four contributions of this
study. The first contribution is theoretical and contributes to organisational learning
theory. The second contribution is also theoretical and contributes to both
organisational learning and escalation of commitment theories. The third contribution
is made to the entrepreneurship literature in general. The fourth contribution is made to

the venture capital literature.

5.2.1 Learning as a Mediator

The first theoretical contribution of this study is the introduction of learning as a
mediator between feedback and an organisation’s action (behaviour or goal adaptation).
This is based on the findings that: (1) single-loop learning mediated the relationship
between VC feedback and an escalation of commitment i.e. adapted behaviour
(Proposition 2); and (2) inhibited double-loop learmning mediated the relationship
between VC feedback and an exit i.e. adapted goal (Proposition 4). This constitutes a
theoretical contribution to the organisational learning literature on performance
feedback models in the féllowing way.

Past studies on performance feedback models show that organisations act on
feedback by adapting their behaviour or goal (e.g. Branzei et al., 2004; Lant & Hurley,
1999; Lant et al., 1992 and Mezias et al., 2002). My findings are consistent with this
literature since they show feedback can cause an organisation to adapt its behaviour or

goal. However, my findings also show that this relationship is mediated by single-loop

154



or inhibited double-loop learning. Based on the definition of learning in this study (the
detection and correction of error), learning as a mediator shows that organisations
interpret feedback by detecting and correcting error and this has an influence on their
behaviour or goal. To articulate this contribution, I review the literature on
performance feedback models. In this review, I highlight the aspects of these studies

where the importance of how feedback is interpreted has been discussed.

5.2.1.1 Literature on Performance Feedback Studies

Performance feedback models explain that organisations adapt their behaviour
or goal in response to performance feedback when they face problems (Schulz, 2002).
Within this literature, there are studies that show how an organisation responds to
positive performance feedback (e.g. Lant, 1992) and negative performance feedback
(e.g. Lant & Hurley, 1999). 1 focus on the studies that show how organisations act on
negative performance feedback. In all five cases, the spinouts failed to raise venture
capital and this is reflected by VC feedback. Hence, VC feedback can also be
classified as negative®’ performance feedback.

Therefore, the findings can be taken as: (1) negative performance feedback (in
the cases of Alpha, Beta, Omega and Sigma) causes an organisation to adapt its

behaviour; and (2) negative performance feedback (in the case of Delta) causes an

*7 The literature in this area usually measures positive performance feedback as an increase in
sales or a successful outcome. Therefore, I could have only classified any VC feedback types

as positive if any of the cases had successfully raised venture capital.
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organisation to adapt its goal. The studies relating to these two sets of findings are now
discussed.

The first set of studies has shown that negative performance feedback causes an
organisation’s behaviour to adapt. The change in behaviour can either be an escalation
of commitment (Branzei et al, 2004; Lant & Hurley, 1999), strategic persistence (Lant
et al., 1992) or strategic reorientation (Lant et al., 1992). For example, Branzei et al.
(2004) carried out a survey of 360 firms in China and looked at how different types of
feedback affect the strategy formation process. They found leaders were more likely to
escalate commitment to a losing course of action in light of negative performance
feedback. In a study on resource allocation decisions of management teams, Lant &
Hurley (1999) found negative performance feedback (operationalised as sales that did
not meet the target level) could lead to an escalation of commitment. Lant et al. (1992)
used a managerial learning perspective to explore how past performance influenced the
likelihood of strategic persistence38 or reorientation® in top management teams. They
carried out a simulation study and found firms persisted with their past strategic
orientations despite negative performance feedback. They also found a strong
association between negative performance feedback and an organisation’s reorientation

in some companies (Lant et al., 1992).

3 Strategic persistence occurs when an organisation continues with their current strategic
orientation (Lant et al., 1992).
3% Strategic reorientation occurs when the organisations strategic course is altered (Lant et al.,

1992).
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In the second set of studies on how an organisation adapts its goal in response
to performance feedback, there are fewer studies than there are on how organisations
adapt their behaviour. One of these studies specifically looked at negative performance
feedback. This study found negative performance feedback (operationalised as sales)
led an organisation to change its goal to a lower level (Mezias et al., 2002).

Among the studies that show a relationship between negative performance
feedback and an organisation’s behaviour or goal change, the importance of
interpreting feedback was highlighted by Lant et al. (1992). They used a learning
perspective in their study because it enabled them to consider how managers interpret
information about experience and performance to take action by persistence or
reorientation (Lant et al.,, 1992). Specifically, they argued: ‘We also do not fully
understand when and why managers will interpret performance information in such a
way that they escalate commitment to prior strategies’ (Lant et al., 1992, p.604).
Similarly, Lant & Hurley (1999, p.421) stated, ‘To make strategic decisions, managers
must interpret and respond to the performance outcomes of their organisations.’
Although these two studies have discussed the importance of interpreting feedback for
managers, there are no studies that show how organisations interpret this feedback,

only that they adapt by a change in behaviour or goal.

5.2.1.2 Summary

I have made a theoretical contribution to the organisational learning literature
on performance feedback models by identifying the role of learning as a mediator in the

relationship between feedback and an organisation’s action (behaviour or goal
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adaptation). This contribution shows that organisations can interpret the feedback they
receive through a process ofidetecting and correcting error.

As discussed, previous studies have shown the relationship between negative
performance feedback and how an organisation adapts. These studies may have
captured this relationship because organisations do adapt based on performance
feedback such as sales figures. However, these organisations may not be interpreting
the feedback by detecting and correcting error, or this interpretation has not been
captured. My findings suggest that organisations can interpret feedback through single-
loop or inhibited double-loop learning.

This might explain why some organisations adapt their behaviour in response to
feedback but other organisations adapt their goals. Organisations that adapt their
behaviour are more likely to be engaged in single-loop learning, whereas organisations
that adapt their goals are more likely to be engaged in double-loop learning. This
suggests that if an organisation were to consciously interpret feedback by error

detection and error correction, it might adapt in a different way.

5.2.2 Integration of Learning and Escalation Theories

The second theoretical contribution of this study is an integration of the
organisational learning and escalation of commitment theoretical perspectives. In the
previous contribution, learning was linked to an organisation’s behaviour or goal
adaptation in general, whereas this contribution shows that learning is linked
specifically to escalation of commitment behaviour. These theories have been

integrated by showing that although VC feedback led to an escalation of commitment,

158



single-loop learning also influenced this escalation (see Figures 4.3, 4.4 and 4.5). This
is based on the finding that in four spinouts (Alpha, Beta, Omega and Sigma), the
relationship between VC feedback and an escalation of commitment was mediated by
single-loop learning (Proposition 2). Without the use of both theoretical perspectives,
it would not have been possible to capture the effect of single-loop learning on the
spinouts’ escalation of commitment. The integration of these two theories constitutes a
theoretical contribution because it provides a better lens for specifically explaining the
behaviour of university spinouts that was observed in this study, than either of the two
theories could have done so alone (McGahan, 2007, p.750). This has an impact on
both theoretical perspectives.

Schulz (2002, p.415) argues one of the aims of organisational learning theory is
to understand what the effects of learning are on organisational behaviour and
outcomes. In this respect, the integration of the two theories shows that one effect of
learning on an organisation’s behaviour can be an escalation of commitment.
Similarly, for escalation of commitment theory, this shows that escalation behaviour
could be influenced by single-loop learning. The use of an integrated perspective based
on these two theories might therefore provide a better lens for understanding ‘living
dead’ companies (Ruhnka et al., 1992; Roberts, 1991, p.127).

‘Living dead’ companies are referred to as such because they are in a middle
ground between success and failure i.e. they are self-sustaining but do not fail or
become big successes (Ruhnka et al., 1992; Roberts, 1991, p.127). It is possible that
these companies are affected by single-loop learning, but as this does not allow them to

adapt their goals (Argyris & Schon, 1978; 1996), they could actually be involved in a
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cycle of escalating commitment (Staw, 1981; Staw & Ross, 1978). This would require
the use of an integrated perspective between the two theories to explore this.

The integration of these two theories also articulates a relationship that has not
been well documented. Aldrich (1999) did make a reference to these two theories
together in a discussion of how organisations evolve. He explored a number of
theoretical perspectives® that can be used to understand organisational change. One of
the approaches he discussed was organisational learning (Aldrich, 1999, p.58). He
argued that when procedures or performance levels fail, variations can occur depending
on how an organisation adapts by either ignoring the failure or redefining their
objectives (Aldrich, 1999, p.58). For the latter, Aldrich (1999) cites Staw’s work*' on
escalation of commitment. This implies that an escalation of commitment could be
related to learning, although he did not discuss this further. This study therefore makes

this relationship explicit.

5.2.3 Process Model of Spinout Development

The third contribution of this study is made to the entrepreneurship literature.
Building on studies of failure and feedback in the entrepreneurship process, I contribute
to the entrepreneurship literature by presenting a process explanation of how the failure
to raise venture capital affects spinout development (Propositions 1 and 3). The

findings show that the five spinouts (Alpha, Beta, Omega, Sigma and Delta) acted on

0 Aldrich (1999, p.43) also explored other approaches including: population ecology, resource
dependence, institutional theory, interpretive approach and transaction cost economics.

1 Aldrich (1999) also cited Lant et al.’s (1992) work on strategic persistence and reorientation.
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VC feedback by escalating commitment or exiting and this was mediated by single-
loop or inhibited double-loop learning respectively. The process model of spinout
development presented in this study is significant for three reasons. First, it is a
process theory explanation of how early stage ventures develop. Shane (2006, p.158)
for example, argues it is important to develop process theory explanations as these are
rare in the entrepreneurship literature.

The second reason the process model ofi spinout development is significant is
that it shows how early stage ventures respond to failure. The study of failure in
entrepreneurship is important for two reasons: (1) to help build models of value
creation (McGrath, 1999); and (2) to help both entrepreneurs and venture capitalists
overcome the problems faced by new ventures (Zacharakis et al., 1999). The findings
showed that it was only when Alpha, Beta, Omega, Sigma and Delta failed to raise
venture capital that they acted on VC feedback. This is consistent with the view that
failure stimulates action (Sitkin, 1992).

The third reason the process model of spinout development is significant is that
it shows two ways early stage ventures can act on different feedback i.e. escalate
commitment or exit, while mediated by leaming. Although a few studies in the
entrepreneurship literature have shown the role of feedback is important in the
entrepreneurship process, this area has largely been neglected (Woo et al., 1994). In
entrepreneurship studies, feedback has been discussed in relation to: (1) entrepreneurial
behaviour (Woo et al., 1994; Aldrich & Martinez, 2001); (2) how entrepreneurs

respond to feedback in the entrepreneurship process (Gatewood et al., 2002; McCarthy
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et al., 1993); and (3) the process of new venture creation (Bhave, 1994). These three

sets of studies will be outlined in turn in a review of this literature.

5.2.3.1 Literature on Feedback in the Entrepreneurship Process

The importance of feedback has been highlighted in two conceptual studies that
discuss a relationship between feedback and entrepreneurial behaviour. For example,
Woo et al. (1994) argue that how entreprenecurs acquire and use feedback is important
to venture performance and success. Specifically, they state little is known about the
process of ‘...how entrepreneurs acquire and respond” to feedback, and make
adjustments which shape the eventual performance of the venture,” (Woo et al., 1994,
p.515). Furthermore, ‘Venture success depends on its capacity to acquire information
and process feedback,” (Woo et al., 1994, p.524). Aldrich & Martinez (2001, p.52)
argue while entrepreneurs construct their firms, they have the potential to learn based
on feedback from their outcomes and this process still needs to be understood.

There are two empirical studies in the entrepreneurship literature that have
linked feedback to the entreprencurship process. Gatewood et al. (2002) showed that
feedback has an effect on entrepreneurs’ expectations of their entrepreneurial success.
They carried out a study on a class of 179 MBA students and asked them complete a
web-based questionnaire that assessed their entrepreneurial potential. The students that
received positive feedback had higher entrepreneurial expectancies than those that

received negative feedback (Gatewood et al., 2002). McCarthy et al. (1993) examined

*2 Emphasis added.
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reinvestment decisions of entrepreneurs relating to whether they should increase,
decrease or maintain the size of their business by conducting a 3-year longitudinal
survey ofi 1112 new firms. They operationalised feedback from the marketplace as
financial feedback by a change in sales from one year to the next. Following negative
feedback, they found escalation of commitment behaviour occurred in the form of
reinvestment into the business (McCarthy et al., 1993).

In an empirical study, Bhave (1994) highlighted the importance of feedback to
the entrepreneurship process by showing that feedback plays a role in the venture
creation process. He found customers generated both strategic and operational
feedback which acted as signals and allowed an interaction between variables in the
model (such as business concept, product and customer) and the market. He developed
a process model of entrepreneurial venture creation and described it as an ‘iterative,
nonlinear, feedback-driven, conceptual, and physical process’ (Bhave, 1994, p.223).

These studies have shown: (a) the importance of understanding how feedback is
used by ventures and entrepreneurs in the entrepreneurship process (Woo et al., 1994;
Aldrich & Martinez, 2001); (b) how entrepreneurs behave in response to feedback, but
not how ventures respond to feedback (McCarthy et al., 1993; Gatewood et al., 2002);
and (c) feedback plays a role in the entrepreneurship process and specifically in the
venture creation process (Bhave, 1994). The findings of this study add to this literature

to show how early stage ventures use feedback in their development process.
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5.2.3.2 Summary

Building on studies of failure and feedback in the entrepreneurship process, the
third contribution of this study is a process explanation of how the failure to raise

venture capital can stimulate early stage ventures to act on VC feedback.

5.2.4 VC Feedback Typology

The fourth contribution of this study is a classification of VC feedback into
three types: (1) Inconsistent (Type A); (2) Consistent and workable (Type B); and (3)
Consistent and unworkable (Type C). Type A and Type B VC feedback were both
linked to an escalation of commitment action by the spinouts and Type C VC feedback
was linked to an exit. Previous literature on feedback in the VC context relates to how
feedback affects the entrepreneur-venture capitalist relationship or how it affects VCs
themselves at the decision-making stage. For example, Sapienza & Korsgaard (1996)
explored the effect of entrepreneurs providing timely feedback on the investor’s
decision making. When entrepreneurs did provide timely feedback to investors, VCs
felt the entrepreneur was trustworthy and would consequently give more support to
their decisions and monitor the venture less (Sapienza & Korsgaard, 1996). There are
also studies that show VCs’ feedback affects their own decision-making processes. For
example, Shepherd & Zacharakis (2002) argue although outcome feedback is an
effective learning mechanism, it can take up to seven years before VCs know whether

or not they made the right decision. Therefore, they argue cognitive feedback can be
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obtained in the short term by the use of decision aids such as bootstrapping models*
(Shepherd & Zacharakis, 2002). They discuss the benefits of obtaining cognitive
feedback for VCs to learn. However, as Zacharakis & Meyer (1998) argue, it is not
only important for VCs to understand their own decision criteria, but it is also
important for entrepreneurs seeking capital. Crucially, they add that without this
understanding, ‘...entrepreneurs that spend most of their time and effort presenting the
team, while neglecting other factors, may not obtain funding,” (p.72). By quoting
Zacharakis & Meyer (1998), I do not mean to imply that the spinouts in this study
neglected other factors while trying to raise venture capital, but my intention is to
highlight how important it is for entrepreneurs to understand VC decisions and what
can happen to a venture when they do not understand a VC’s decision not to fund them.

There have not been any previous studies that have captured VC feedback in
relation to the companies they screen or consider as potential investments i.e. at the
pre-investment stage. This study adds to this stream of: literature by showing feedback
from VCs is communicated to ventures at the pre-investment stage and the different

types these can be.

5.3 Other Research Implications of the Study

In addition to the four contributions of this study that I have discussed, this

study also has implications for qualitative research design in entrepreneurship studies.

“ A bootstrapping model captures the decision maker’s assessment policy by capturing cues

and weights they used in past decisions (Shepherd & Zacharakis, 2002, p.6).
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5.3.1 Research Design

This study had an event-driven, process and longitudinal research design.
There has béen a need for event-driven studies in entrepreneurship research to
understand how events unfold in venture development over time (Van de Ven .&
Engleman, 2004). There has been a need for more process studies on university
spinouts to understand spinout formation and development (Nicolaou, 2004; Nicolaou
& Birley, 2003a; Mustar et al., 2006). There has also been a need for longitudinal
studies in entrepreneurship to help find causal linkages between variables and help
understand on-going adaptation processes (Aldrich & Martinez, 2001). This study has

addressed these three needs in entrepreneurship studies.

5.4 Implications for Practice and Policy

The implications of this study are for venture capitalists, university spinouts,
universities, technology transfer offices and governments.

For venture capitalists, the implication is they should take due care in the
feedback they give to spinouts. It is important that venture capitalists give honest and
detailed feedback about why they did not fund a venture, as their feedback can affect a
spinout’s action. For example, if a venture capitalist feels a spinout has the potential to
be successful in the future, they should communicate how they feel the spinout can
achieve this in their feedback, so the spinout’s action and learning may lead to an

escalation of commitment rather than an exit. Conversely, if a venture capitalist felt the
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chances a spinout could be successful are extremely low, they should communicate this
in their feedback to the spinout so it may be more likely that an exit would take place.

The implication for university spinouts is they should try to obtain honest and
consistent feedback from VCs when they are not successful in raising venture capital.
The spinouts can then analyse the feedback and decide what the best course of action
for them is. The typology of VC feedback can be helpful for spinouts to do this.

For universities and technology transfer offices, the implication of this study is
for them to be aware there are a number of university spinouts that may be trying to
raise venture capital or other sources of funding that could be affecting their
development. This would help them consider how best to support these spinouts and
decide how the spinouts should adapt. Technology transfer offices that might be
involved in encouraging spinouts to look for venture capital or making introductions to
venture capitalists should consider VC feedback more carefully each time a spinout is
not successful in raising venture capital. This would give the spinout time to work on
VC feedback and help improve its chances of raising venture capital when they see the
next venture capitalist.

The implication for governments is to more carefully consider the seed funds
they provide to universities. Among the sources of seed funds that Alpha, Beta,
Omega, Sigma and Delta received, government seed funds were a source of funding in
four of these. Although the fates of Alpha, Beta, Omega and Sigma are not yet known,
it is argued such seed funding has spurred university spinout creation (e.g. Lambert,
2003) and if these spinouts are not able to raise venture capital, it draws attention to

their quality. The government may therefore need to shift their emphasis from
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university spinout creation to university spinout development by providing mechanisms
for support and nurturing the spinouts already created to improve their chances of

SucCCess.

5.5 Limitations

The limitation of the study in phase 1 is only three universities in London were
explored as potential choices for carrying out the main study (phases 2 and 3).
Exploring a broader set of universities in England or the UK could have provided
greater insight into university spinout processes and influenced the research design of
the main study (phases 2 & 3) in a different way.

There are three limitations of the main study (phases 2 and 3). The first
limitation is the extent to which the findings from this study can be generalised.
Although an advantage of the case study methodology is high internal validity, the
disadvantage is low external validity (Ferlie, 2005). This makes it difficult to
generalise beyond the five cases on which the results are focused to university spinouts

.in any other setting. The focus of this study was on spinouts at one university (Imperial
College London) and in one industry (biotechnology); therefore the findings are
specific to these settings and should be replicated in other settings. Both these choices
were however considered during the sample selection stage of the study and these
choices were deliberately made to limit potential sources of variance that could affect
the findings.

The second limitation of the study is that the findings of Delta were unique and

unsupported by at least one more case. This was the only spinout in the dataset whose
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founder was from another College of the University of London, although it was still
considered a spinout of Imperial College London based on resources / facilities used at
the College and Imperial Innovations also held an equity share in the company. It was
also the spinout to see the highest number of venture capitalists (~45), whereas the
other spinouts saw 10-20 venture capitalists. It is therefore possible that the findings
from Delta are unique to its circumstances.

The third limitation is that the development processes of four of the spinouts
(Alpha, Beta, Omega, Sigma) were not captured in their entirety. The focus of this
study has been on a specific part of the university spinouts’ development. Although
data was collected over the maximum possible period given the timeframe of the
research (a 2 year period in the life of the spinouts), it was not possible to capture how
these spinouts continued to develop. After the data collection period ended, the
spinouts were successful in raising alternative sources of finance. More specifically, it
is not known for how long or to what extent they will be able to sustain themselves
based on this funding, or for example, if they escalated commitment to raising finance
again or will do so in the future. This makes it difficult to judge whether their
escalation of commitment was a good use of their time and resources, how long they
will survive or what level of success they will have in the future. For example, it is
possible what is seen as failure at one point can be a prelude to success later (Kisfalvi,

2000).
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5.6 Suggestions for Future Research

Based on this study, suggestions are made for future research in the area of
university spinouts, entrepreneurship, escalation of commitment and organisational

learning.

5.6.1 University Spinouts

Future research should examine the development processes of university
spinouts in more detail. For example, it would be interesting to observe how the four
spinouts that went through the single-loop learning process (Alpha, Beta, Omega and
Sigma) developed in the future and what other processes they went through. For
example, is there a middle ground (Ruhnka et al., 1992; Roberts, 1991) in which they
continue to survive or at what point do they fail completely?

This research echoes existing calls in the literature for more research on TTOs
(Rothaermel et al, 2007; Locket & Wright, 2005; Wright et al., 2006). However, the
results of this study call for the role of the TTO to be explored specifically in relation to
the finance-seeking behaviour of university spinouts. For example, to what extent does
the ‘push’ to raise venture capital or other sources of funding come from the TTO and

why?

5.6.2 Entrepreneurship

Studies on failure tend to explore failure as the final outcome of a venture. As

this study has shown, the failure to raise venture capital can affect early stage venture
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development. Future studies should look at how other interim failures that affect
yenture development. There may be a number of failures that occur at different stages
before the venture fails completely. This research could also overlap with studies on
the factors or processes that lead to an entrepreneurial exit, about which there is little
documented in the literature.

The effect of VC feedback on the actions of early stage firms seeking venture
capital should be explored further. Data should be gathered from early stage ventures
trying to raise venture capital in different industries to see whether the VC feedback
types are supported. Feedback from other investment sources could also be explored to
see how it affects new venture development and whether it can be categorised the same

way e.g. feedback from government seed funds, business angels or private investors.

5.6.3 Escalation of Commitment

This study has shown the process of raising finance can provide a rich ground to
explore escalation behaviour. Further studies can be carried out on the size and types
of escalations that occur for ventures trying to raise finance and overcoming other
hurdles. Process and longitudinal studies of new ventures can also help to learn how
the sizes of escalations in a series of commitments might vary over time.

In this study, the escalation behaviour of university spinouts was explored.
Future studies in entrepreneurship research should explore the escalations of
commitment experienced by different stakeholders of new ventures. For example, do

entrepreneurs, entrepreneurial teams, TTOs or venture capitalists escalate commitment
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at any stage of a venture’s development, what do they escalate commitment to, when

and how?

5.6.4 Organisational Learning

Future studies on organisational learning should use statistical methods to test
the effects of learning as a mediator in the relationship between performance feedback
and an organisation’s behaviour or goal change. Although this relationship has been
discussed in terms of negative feedback, this could be tested in regard to both negative
and positive performance feedback.

Researchers should also explore the process of how organisations interpret
performance feedback. For example, do some organisations have processes in place to
interpret feedback e.g. by detecting and correcting error, or do they simply react and
make a decision based on a performance measure?

The integrated perspective of organisational learning and escalation of
commitment theories should be applied to developing ventures or organisations to
investigate the influence that learning processes based on feedback have on escalation

behaviour.

5.7 Concluding Remarks

This study has attempted to assess the quality of university spinouts by
answering the research question of how the failure to raise venture capital affects their

development. The findings have shown that when university spinouts fail to raise
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venture capital, VC feedback affects their development by leading to an escalation of
commitment or exit. Single-loop or inhibited double-loop learning was found to
mediate the relationship between VC feedback and the spinouts’ action. The findings
were presented in the form of a process model of spinout development and theoretical
propositions. The study made two contributions to theory, one contribution to the
entrepreneurship literature and one contribution to the venture capital literature. The
first theoretical contribution was that learning mediates the relationship between
feedback and whether an organisation adapts its behaviour or goal. The second
theoretical contribution was an integration of organisational learning and the escalation
of commitment theories. The third contribution of this study was a process model of
spinout development that shows how the failure to raise venture capital stimulates early
stage ventures to act on VC feedback. The fourth contribution was a typology of VC
feedback. The implications of the study for policy, practice and future research were
discussed. Based on this research, my view on the quantity versus quality debate of
university spinouts is that industry attention needs to shift heavily away from spinout

creation and focus on developing the spinouts that have already been created.
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Appendices

Appendix 1: Example Interview Schedule for TTO in Phase 1*

1. Describe research
a. Background / Overview
b. Can you tell me about your role?

c. Can you tell me how [the TTO] works with regard to spinouts?

2. Spinout process
a. How would you describe the spinout process you foster?
b. What are the key milestones in the spinout process?

c. What are the timescales involved?

3. Potential sample
a. Can you tell me about the spinouts are you currently working with?

b. What stages they are at?

4. Potential issues
a. Have you faced any problems with any of the spinouts you are working

with?

* The schedule varied slightly depending on the TTO / university (KCL Enterprises at Kings
College London, UCL Biomedica and UCL Ventures at UCL or Imperial Innovations at
Imperial College London).
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b. How have you overcome them?
5. Access
a. Would it be possible to observe any meetings or any part of the spinout
process?
b. Would it be possible to see documents e.g. minutes of meetings? What other

types of documents might be available?
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Appendix 2a: Example Interview Schedule for Academics in Phase 2*° 46

1. Describe research stage
= Explain about confidentiality
= Ask about recording the interview

»  Offer report of findings

2. Company formation
a. Iffounder: Can you tell me how you got from your lab / idea to forming the
company?
b. Ifother: Can you tell me how your involvement with the company began?

c. Can you describe your role with the company?

3. Development
a. Can you describe how the company has developed?

b. What stages / milestones have you been through?

4. Funding
a. How has the company been funded so far (seed)?
i. How did they come about?

ii. Has the TTO helped / been involved with this?

* This schedule varied depending on the spinout in question.
*® This schedule was adapted for interviews with technology transfer officers about the

spinouts.
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b.

What are your future plans for funding?

5. Venture capital

a.

Has your business plan been passed on to any venture capitalists (by the
TTO / members of the spinout)?
Have you been introduced to any venture capitalists?

i. What kind of responses have you got?

ii. Have they asked for more information (how many?)

iii. Have they asked to meet (how many?)

Can you describe what the meetings have been like?

6. Overall spinout experience to date

a.

Are any other events you recall that have affected the way things were
progressing with the company?

If you could change one thing that the company has done so far, what would
it be and why?

When you look back now at your spinout experience, what is your overall

assessment of the experience?
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Appendix 2b: Example Interview Schedule for VC in Phase 2

1. How do you come to know about university spinouts?

a. Who approaches who? How?

2. Are there any particular universities you are in touch with about their spinouts?

a. Are there some that you try to avoid? Imperial?

3. Do you specify your requirements to universities about the types of spinouts you
are interested in?

a. Do you feel they are met or unmet? Imperial?

4. Of the university spinouts you come to be aware of, how many do you look into

further e.g. have phone contact with or meet with? Imperial?

5. When you meet with university spinouts, what makes them ‘ready’ to invest in?

6. Would you be able to say how many spinouts from Imperial you have seen while
you have been with [name of VC firm]?
a. Have you invested in any spinouts from Imperial?
b. Refer to list of spinouts under study
i.  Which of these have you seen / met with?

ii. How far did meetings / discussions with them go?
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iii. Why didn’t you invest?

. How do you feel spinouts from Imperial compare to other spinouts that you

have seen?

If a colleague asked you for your advice about investing in a spinout from

Imperial, what advice would you give him / her?
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Appendix 3: Example Interview Schedule for Academics in Phase 3

1. Recap on the interview from phase 2
»  Notes from interview in phase 2

a. Clarify / refer to specific events from interview in phase 2

2. Company Development
a. Can you take me through how the company has progressed since we last
met?

b. What have the major events been? - Probe / Explore details

3. Venture Capital
a. Last time we spoke, you were going through the VC process / about to go
last time spoke [depending on spinout], can you describe how that
progressed?
b. How long would you say the VC process lasted?
¢. How many VCs did you see during that time?
d. Can you describe what the meetings were like?
e. How did the decision to stop the VC process come about?
f. What did you do next (other strategies for finance)?
i. How did this come about?
ii. What made this possible?
g. What do you think would have happened if you hadn’t done that?

h. What do you think you learned from the VC process?
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4. Overview of spinout experience
a. What do you think have been the biggest learning points for you since the
beginning?
b. If you had a second chance, what would you do differently with the
company?
¢. What advice would you give someone who was thinking about starting their

own spinout — at Imperial? / In general?
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