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Abstract

Despite the increasing recognition of the importance of the incubation process for new
venture creation, the main focal point for scholars has been on other areas such as the
outputs of incubation. Little attention has been given to unpacking how the incubation
process functions and the variables associated with the incubation process. In this thesis,
five important questions central to this gap in understanding are addressed: (1) how
does the incubation process function?; (2) how do incubation processes differ?; (3) how
does an incubator’s objectives and resources affect how the incubation process
functions and influence potential new venture creation?; (4) how does an entreprencur’s
experience and background (e.g. entrepreneurial experience, industrial experience,
education and family background) affect their ability to start a new venture in the
context of the incubation process?; and (5) how and in what ways do the principal
elements of the regional innovation system (RIS) play a role in the incubation process
and influence potential new venture creation? These questions are addressed in two
steps. First, key literatures on incubation, technology transfer, entrepreneurship
education, entrepreneurship and RIS are integrated to position the study and form a
conceptual framework for the investigation. Second, in-depth qualitative empirical
investigations of three different incubation processes (a regional incubation process, a
student incubation process, and a university incubation process) within the same RIS
(the North East of the UK) are utilised to unpack these central issues and address the

research questions.

The thesis’ central contribution is to the incubation literature providing new insights on
how the incubation process functions. By adopting an integrated approach, which
includes analysing how the process is affected by the objectives and resources of the
organisation offering the incubation support, the experience and background of the
entrepreneur, the role of the RIS, and the process components, the empirical analysis
presents key findings. The empirical analysis highlights the importance of the degree of
involvement of incubator managers and the importance of using multiple selection
criteria in the effective selection of incubatees to improve the likelihood of new venture
creation. It was also found that the broader range of co-production modalities utilised by
incubator managers who themselves had entrepreneurial experience, the more effective




the business support process, and the more likely new venture creation. In relation to
objectives and resources, the findings suggest that the higher degree of resources the
incubation process provides to achieve its objectives, the more effective the business
support process, and the more likely new venture creation. Entrepreneurial
characteristics such as prior entrepreneurial experience, industrial experience, education
and family background were found to positively affect the entrepreneur during the
incubation process and increased the likelihood of new venture creation. In relation to
the RIS, it was found that its principal elements, specifically regional organisations and
actors and the socio-economic and cultural setting, play a role in the incubation process
and influence potential new venture creation. It was also found that there are clear
differences between different incubation process types. Five other inductively-derived
constructs (e.g. risk aversion, incubator management learning, duty of -care,
entrepreneurial knowledge and social capital) were also found to further explain how

the incubation process functions which also represents a main contribution of the study.

A theoretical model of incubation is presented that better specifies the inter-
relationships between the internal and external constructs relating to the form of the
incubation process, the entrepreneurs themselves, and the RIS. These insights are
articulated as a series of propositions to guide future research. Policy implications are
also discussed to provide practitioners with the means to improve the incubation

process.
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Chapter 1: Introduction

1.1 Context

New venture creation is important to the growth and competitiveness of economies,
industries and regions. Some of the positive effects include contributing to job creation,
the regional knowledge stock and amplifying innovation in a region (Fritsch and
Mueller, 2004). For instance, in the United States (U.S.), without new start-ups, there
would have been no net job increase for most of the years from 1977 to 2005 (see
Figure 1.1). In this period, net job creation in the U.S was always positive for new start-
ups while this is not the case for existing businesses. In the U.K., the number of small
and medium-sized firms (SMESs) has increased by 50% in the last 25 years and they are
now responsible for more than half of the all the jobs and contribute towards 35% of
gross domestic product (GDP) (Beaver and Prince, 2004:34).
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Figure 1.1: Start-ups and new job creation in the U.S. (Kauffman Foundation, 2010: 2)

As a result of the impact of small and medium-sized enterprises, support for new
venture creation and small businesses is a source of significant investment by
governments. In the United Kingdom, total public expenditure on supporting small
business is estimated to be £10-£12 billion, or over 2% of all Government expenditure
(Richard, 2008). Prior to October 2012, the Business Link Advisory Service, a

government-funded business advice and guidance service in England, was funded by




government funds representing £154 million per annum to support new start-ups and to
provide advice to existing small enterprises (Department for Business and Innovation &
Skills, 2012).

However, the failure of new ventures is a common occurrence (Timmons and Spinelli,
2007). According to Shane (2008), based on data from the Bureau of the Census
produced for the Office of Advocacy of the U.S. Small Business Administration (SBA),
from 1992 to 2002, half of businesses closed within five years, and two-thirds are no
longer operating ten years after being formed (see Figure 1.2). The OECD (2002) also
suggests that on average, one in three European enterprises fails before the second year
of its existence. While there is no consensus in the literature on the reason why failure
occurs, suggested factors include the lack of entrepreneurial experience and managerial
skills, poor opportunity evaluation and product design and lack of access to human

resources, financial resources and marketing resources (Gulst and Maritz, 2009).
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Figure 1.2: Proportion of new businesses founded in 1992 still alive by year (Shane,
2008: 99)

This issue of new venture failure has also been taken up by governments who are
committed to creating environments to help entrepreneurs start and grow businesses
(Department for Business and Innovation & Skills, 2011). Government intervention is
deemed appropriate because of the market and systemic failures that limit the ability of
entrepreneurs to overcome the uncertainty and obstacles associated with the early stages
of new venture creation (Patton et al., 2009). Various policies and mechanisms have
been established such as business support organisations, venture funds, training

schemes, awareness raising programmes and incubators among others. Incubators are
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one of the oldest and most significantly invested in policies by local governments and
policymakers as they facilitate entrepreneurship and business start-ups by providing

business support to entrepreneurs (Aernoudt, 2004, Carayannis and Zedtwitz, 2005).

From the 1980s onwards, there has been significant investment in the incubator concept.
In the U.S., since 1998, the number of incubators has nearly doubled (NBIA, 2012a). In
the U.K., in 2001, the government announced a £75 million ‘Incubator Fund’ to be
operated under the Small Business Service (DTI, 2001). Most recently, in 2012, a
‘social incubator fund’ was introduced including up to £10 million to help increase
social venture start-ups through incubation support and the attraction of new incubators
in the market (Big Fund UK, 2012). The National Business Incubation Association
estimates that there are about 7,000 business incubators worldwide (NBIA, 2012a).

In particular, two main types of non-profit incubators have dominated the incubator
landscape: regional incubators and university incubators. The reason for this domination
is that non-profit incubators are usually established and funded by local governments or
organisations with similar political and economic interests such as regional
development (vonZedtwitz, 2003) or goals related to global competitiveness through the
facilitation of technology transfer (Reid and Garnsey, 1998). Universities, mostly from
government pressure, have developed a third mission of commercialisation and the
support of new venture creation alongside their core responsibilities of conducting
research and teaching (Etzkowitz et al., 2000). This has led to the increase in the
establishment of university incubators and technology transfer offices (TTOs) within

universities.

Most recently, student incubators as a sub-category of a university incubator have
gained momentum supporting the development of student/recent graduate spin-offs.
This is because there has been a large increase in the number of start-up companies
initiated by students/graduates (Politis et al., 2012). Table 1.1 demonstrates the increase
of student spin-offs from U.K. higher education institutes (HEIS) since 1999. While in
1999, only 179 student spin-offs were established, eleven years later 2,848 spin-offs

were established — an increase of 1,491%.




Graduate

Spin-offs
2010 - 2011 2,848
2009 - 2010 2,357
2008 - 2009 2,045
2007 - 2008 1,961
2006 - 2007 1,508
2005 - 2006 1172
2004 - 2005 974
2003 - 2004 512
2002 - 2003 489
2001 - 2002 337
2000 - 2001 238
1999 - 2000 179

Table 1.1: Student spin-offs from UK HEI (HEFCE, 2012)

Since the establishment of incubators as a policy tool in the early 1980s, scholars have
focused their research increasingly on topics related to incubation. Broadly speaking,
the existing incubation literature can be grouped around approximately nine themes:
studies that focus on the incubator facility (e.g. tangible factors such as physical space,
staffing and management) (vonZedtwitz and Grimaldi, 2006), incubator outputs (e.g.
jobs created and/or rates of firm survival) (Campbell, 1989, Wynarczyk and Raine,
2005), incubators and new venture creation (Cooper, 1985, Grimaldi and Grandi, 2005),
evaluation of incubators (Colombo and Delmastro, 2002, Chan and Lau, 2005),
incubators and policy implications (Hannon and Chaplin, 2003), incubators and
networks (Hansen et al., 2000, Bollingtoft and Ulhoi, 2005), incubators and firm
learning (Patton and Marlow, 2011), incubation literature reviews (Hackett and Dilts,
2004b, Phan et al., 2005) and the incubation process (Hackett and Dilts, 2004a,
Campbell et al., 1985).

From these themes, the incubation process has arguably received the least attention
despite increasing recognition that it is essential for contributing to incubator outcomes
(Patton et al., 2009). The incubation process, which is delivered by an incubator, is a
process that involves the selection of entrepreneurs and the delivery of an array of
business support and resources to entrepreneurs by internal and external regional actors
to help them develop their ideas into new ventures. Studies have found that the survival

rate of incubator tenants (80—90% still exists after 5 years) is significantly higher than




the business success rate amongst the wider SME community (30-50% over a 5 year
period) (European Commission, 2002). Those studies that have looked at the incubation
process (e.g. Campbell et al., 1985, Smilor, 1987, Rice, 2002, Hackett and Dilts, 2008,
Hackett and Dilts, 2004a) tend only to offer superficial insights into how it functions
internally and what affects it. There are various reasons for this. First, as will be
extensively discussed in Chapter 2, most existing studies utilise different terms to
discuss the components of the process, which means there is little consensus in the
literature on the incubation components and how they function. Second, there is a
failure of existing studies to account for how the incubator’s objectives and resources
affect the incubation process, despite the suggestion that objectives and resources may
directly affect the incubation process and how it functions including the amount and
type of resources it provides to its incubatees (Clarysse et al., 2007, Hackett and Dilts,
2004b). Third, even though entrepreneurs have a particularly important influence on the
ability of ventures to spin-off from the incubation process (Phan et al., 2005), few
studies have investigated individual entrepreneurs’ perspectives; most studies instead
concentrate on the incubator management perspective of the managers operating
incubators (Scillitoe and Chakrabarti, 2010). Linked to this point, there is also a failure
to consider the experience and background of incubated entrepreneurs and how it affects
their ability to start a new venture during the incubation process. The entrepreneurship
literature highlights that it is important to consider the heterogeneity of entrepreneurs as
certain entrepreneurial characteristics can positively affect new venture creation
(Ucbasaran et al., 2008, Shane and Khurana, 2003). Fourth, existing studies fail to
account sufficiently for the incubation process within its regional context despite the
recognition in the literature that the process is ‘geographically anchored’, drawing on
external organisations to function (Bollingtoft and Ulhoi, 2005: 267, Hackett and Dilts,
2004b, Bergek and Norman, 2008) and may be influenced by the socio-economic and
cultural setting it is based within (Clarysse et al., 2005). This is a particularly important
point, as the entrepreneurship literature has suggested that engaging the ‘context’ (e.g.
spatial dimension) in researching topics of entrepreneurship is essential (Zahra and
Wright, 2011, Zahra, 2007) as the context “simultaneously provides individuals with
entrepreneurial opportunities and sets boundaries for their actions” (Welter, 2011: 165).
Finally, existing studies do not account for the heterogeneity of incubation contexts and
pose problems for theorisations of incubation processes. All of these points have stunted

the progression of research on the incubation process and the formation of effective

policy.




1.2 Aims, research questions and literature framework

In order to address this gap in understanding, the main aim of this thesis is to provide an
understanding of how the incubation process functions by undertaking an integrated
approach. This includes accounting for the above factors (e.g. the objectives and
resources of the organisation offering incubation support, the experience and
background of the entrepreneur, the role of the RIS and the process components) and
how they interact to influence the effectiveness of the incubation process. The research

seeks to address the following five research questions (RQ):
RQ1: How does the incubation process function?
RQ2: How do incubation processes differ?

RQ3: How does an incubator’s objectives and resources affect how the incubation
process functions and influence potential new venture creation?

RQ4: How does an entrepreneur’s experience and background (e.g. entrepreneurial
experience, industrial experience, education and family background) affect their
ability to start a new venture in the context of the incubation process?

RQ5: How and in what ways do the principal elements of the RIS play a role in the

incubation process and influence potential new venture creation?
By exploring these questions, the purpose of the investigation is to construct a
theoretical model of incubation that better specifies the inter-relationships between the
internal and external constructs relating to the form of the incubation process, the
entrepreneurs themselves, and the RIS. As a starting point, an initial theoretical
framework will be constructed from extant literatures to provide the basis for comparing
different cases and approaches to incubation. It draws upon and integrates previously
unconnected literatures: the incubation literature, entrepreneurship literature, RIS
literature, technology transfer literature and entrepreneurship education literature (see
Figure 1.3). The rationale for selecting this literature framework is further explained

below.

First, the incubation literature provides the fundamental theoretical and empirical
background for the first three research questions. It supplies the literature around
incubators, incubation process models and incubation process components which are
necessary to develop a conceptual framework for analysing the incubation processes
within this thesis. Second, the technology transfer and entrepreneurship education

literature provide the literature around university and student incubation processes




which represent two of the three incubation processes analysed in this thesis. Third, the
RIS literature, which is used to approach the fifth research question, provides the
theoretical background to link the incubation process to its regional context. More
specifically, the RIS literature supplies the literature around regional
organisations/actors and their interactions as well as the socio-economic and cultural
setting of the RIS and how it affects new venture creation. Finally, the entrepreneurship
literature is used to provide the theoretical and empirical background to address the
fourth research question. It supplies the literature around how an entreprencur’s
experience and background (e.g. entrepreneurial experience, industrial experience,

education and family background) affects new venture creation.

Entrepreneurship Technoloy Transfer
Education Literature

Literature University Incubation
Student Incubation / Processes

Processes TTOs

Incubation
Literature
Incubators
Incubation process
components

RIS Literaure
Regional organisations/
actors
Socio-economic and

cultural setting

Entrepreneurship
Literature
Entrepreneurial experience
and background
+ new venture creation

Figure 1.3: Literature framework for the thesis

The integration of these literatures provides an initial over-arching theoretical
framework for conceptualising how the incubation process functions. The RIS literature
in particular helps to conceptualise interactions between the incubation process and the
context within which it occurs. The integration of the entrepreneurship literature with
the incubation literature provides a better understanding of the incubation process as it
brings to the fore the entrepreneur and their experience and background which has been
largely ignored by the incubation literature. Finally, the integration of the technology
transfer literature and entrepreneurship education literature with the incubation literature
brings together studies on different types of incubation processes which have remained

relatively separate.




In order to address the above research questions, this empirical study uses a qualitative
research strategy and a multiple case study research design. Primary data were collected
utilising semi-structured interviews from entrepreneurs with different levels of
experience and backgrounds who had spun-off from the process and were currently
going through the incubation process. The entrepreneurs were selected from three
incubation process types (a regional incubation process, a university incubation process
and a student incubation process) in order to compare the differences between
incubation models across fours constructs identified by other researchers (the incubation
process, the incubator’s objectives and resources, the role of the RIS and entrepreneur
type) (Hackett and Dilts, 2004b, vonZedtwitz and Grimaldi, 2006, Bergek and Norman,
2008, Westhead et al., 2009). In addition, the study inductively found new theoretical
constructs (risk aversion, entrepreneurial knowledge, social capital, incubator
management learning and duty of care) which were also found to be important for
explaining how the incubation process functions. This will also be discussed in the
individual incubation model sections and to compare differences between the processes.
Incubator management actors who deliver and support the process were also
interviewed for triangulation purposes and to obtain a robust understanding of the
incubation process. Qualitative data analysis methods and tools were utilised to analyse
the primary data within and across cases including the ‘framework’ approach and

NVivo. The next section sets out the structure of the thesis.

1.3 Structure of the thesis

Chapter 2 provides a review of the literature outlined above and forms an initial
theoretical framework to investigate further the research questions. At the end of
Chapter 2, the literatures are integrated to provide a preliminary conceptual framework
for the research.

Chapter 3 elucidates the research methods and approach utilised in this thesis. As
mentioned above, to approach the research questions, a qualitative research strategy and
a multiple case study design were used. Apart from discussing the research strategy and
research design in-depth, this chapter explains the rationale for the selection of cases for
the study, the sample and data collection methods, the data analysis process and how

research ethics were embedded into the research process.

Chapter 4 provides a within-case analysis, comparing the four extant constructs (the

incubation process, the incubator’s objectives and resources, the role of the RIS and
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entrepreneur type) and five inductively developed constructs that proved important to
the incubation process (risk aversion, social capital, incubator management learning,
entrepreneurial knowledge and duty of care). Interactions between these constructs
provide the richness that informs the study and lay the foundations for comparing the
incubation models in Chapter 5.

Chapter 5 presents results of a cross-case analysis and uses the constructs to explain the
differences between the nature of incubation within each of the incubation models.

Chapter 6 presents the discussion of the empirical findings in regards to how they
address the research questions and how they compare to previous research. The chapter
also provides an enhanced theoretical model from the one developed in Chapter 2 with a

set of propositions based on the empirical findings.

Chapter 7 concludes the thesis by explaining the contributions of the research to the
relevant literature. Managerial and policy implications stemming from the findings from
the empirical results are also discussed. Additionally, the limitations of the research,
comments on the personal development of the author during the PhD and suggestions

for further research are made by way of a conclusion.




Chapter 2: Contextualising Incubation

In Chapter 1, the context, aims, research questions, literature framework and structure of
the thesis were explained. The purpose of this chapter is to review the literatures (the
incubation literature, technology transfer, entrepreneurship education, RIS literature and
entrepreneurship literature) in greater depth to provide an initial theoretical framework
to investigate further the research questions. The incubation literature is the main
literature essential for addressing the first three research questions concerning the
incubation process, while the RIS literature will be utilised to address the fifth research
question relating to the context within which the incubation process is embedded. The
entrepreneurship literature is used to support the fourth research question providing the
framework for understanding how the experience and background of entrepreneurs
affects new venture creation. All three literatures are then integrated to provide a
preliminary conceptual framework that will be elaborated in the discussion Chapter 6
with additional constructs developed inductively from the field data. Apart from the
general incubation literature, RIS and entrepreneurship literature, the review also
discusses university incubation processes and student incubation processes which are
based in the technology transfer literature and entrepreneurship education literature as

these represent two of the incubation process types that will be analysed in the thesis.

2.1 Incubation literature

When looking at the overall incubation literature, the incubation process has arguably
received the least attention, despite increasing recognition that it is essential for
contributing to incubator outcomes (Patton et al., 2009). Broadly speaking, the existing
literature on incubation topics can be grouped into nine themes: studies that focus on the
incubator facility (e.g. tangible factors such as physical space, staffing and
management) (vonZedtwitz and Grimaldi, 2006), incubator outputs (e.g. jobs created
and/or rates of firm survival) (Campbell, 1989, Wynarczyk and Raine, 2005), incubators
and new venture creation (Cooper, 1985, Grimaldi and Grandi, 2005), evaluation of
incubators (Colombo and Delmastro, 2002, Chan and Lau, 2005), incubators and policy
implications (Hannon and Chaplin, 2003), incubators and networks (Hansen et al.,
2000, Bollingtoft and Ulhoi, 2005), incubators and firm learning (Patton and Marlow,
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2011), incubation literature reviews (Hackett and Dilts, 2004b, Phan et al., 2005) and
the incubation process (Campbell et al., 1985, Hackett and Dilts, 2004a).

This section of the literature review discusses the extant incubation literature as it
relates to incubation processes. The review starts out by providing an historical
overview of incubators to provide an understanding of why they exist and how they
developed over time. Incubators are then defined as there is little consensus in the
literature on what constitutes an incubator. Typologies of incubators are discussed as
there are various types. Incubation processes are then defined as there is also little
consensus on the components of the process. The review continues by critically
analysing existing incubation process studies to be able to develop a conceptual
framework to analyse the empirical part of the thesis. The review will also discuss
studies focused on individual components of the incubation process as they also provide
an understanding of how the incubation process functions. Apart from the general
incubation literature, the review also discusses university incubation processes and
student incubation processes which are based in the technology transfer literature and
entrepreneurship education literature as these represent two of the incubation process
types that will be analysed in the thesis. What this literature review does not cover is
regional incubation processes, the third type of incubation process analysed in this
thesis. The reason is because there is no known existing literature focused specifically

on a regional incubation process.
2.1.1 Incubators: A historical perspective

The origins of business incubators can be traced back to the late 1950s when the first
incubator (the Batavia Industrial Centre) was established in Batavia, New York
(Leblebici and Shah, 2004). A privately owned 850,000 ft building too big to lease to
one individual company was sublet to various tenants as a place for start-ups and small
enterprises (Adkins, 2001). In the early 1980s, as a result of the rise of unemployment
from the collapse of traditional industries (CSES, 2001) and the limitations of common
economic development strategies that focused solely on industry attraction and large
corporate expansions (NBIA, 2012b), the business incubation industry started to
emerge. Business incubators were used as instruments to support innovation,
technology transfer and entrepreneurship to develop local economies (Wynarczyk and
Raine, 2005). In the U.S., according to the NBIA (2012b), three major activities drove
business incubator growth during the 1980s:
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e The promotion of incubators by the U.S. SBA through a series of regional
conferences to disseminate information about incubation. As a result, incubator
development grew from about 20 openings annually in 1984 to more than 70 in
1987.

o The enactment of the Ben Franklin Partnership Programme, one of the country’s
first comprehensive technology and manufacturing agendas. Incubators were a
key component of the programme which became an early model for other states’

support of business incubation.

o The role of the private sector in societal needs. Control Data Corporation, under
the direction of company founder William Norris, became one of the earliest
supporters of the business incubation industry. He formed City Venture
Corporation (CVC), a Control Data division that developed business incubators

in several large and small cities.

Hackett and Dilts (2004b) see it differently and provide three other reasons for the
increase of the incubator concept in the 1980s and 1990s: (1) the passage of the Bayh-
Dole Act in the U.S. Congress which decreased the uncertainty associated with
commercialising federally-funded basic research; (2) the increasing recognition by the
U.S. legal system of the importance of innovation and intellectual property (IP) rights;

and (3) the profit opportunities from the commercialisation of biomedical research.

In the U.K., from the mid-1970s, business incubators developed from managed
workshops®, enterprise agencies, and industrial estates to Business Innovation Centres?
(NBIA, 2012b, OECD, 1999). Unlike the U.S., incubators did not take off with the same
momentum. While the U.S. established the NBIA in 1985 (Leblebici and Shah, 2004), a
U.K. professional incubation organisation was not established until 1998 called U.K.
Business Incubation (UKBI). Despite this slower evolution, in recent years, the concept
has grown with the support of the government. According to UKBI (2012), the current
number of incubators in the U.K. is approximately 300. The U.S. as of 2006 had a total
of 1,100 incubators in comparison to 7,000 worldwide (NBIA, 2012a).

! Managed workshops developed in the mid 1970s to accommodate new firms. They are a form of
property development within which small units and shared business services are provided and easy
in/easy out leasing arrangements apply (Lawless and Ramsden, 1992).

2 BICs are professional organisations providing consultancy, contributing to technology transfers and
organising training sessions for small and medium size companies (Aernoudt, 2004).
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From the evolution of the incubator concept in the 1970s and 1980s, two broad
incubator strategies emerged: (1) incubators that focus on providing entrepreneurs
access to space based on an inexpensive rate and (2) incubators that focus on helping
companies grow through the leveraging of resources (Smilor, 1987). These separate
strategies are also referred to as “first generation” incubators in 1980s and “second
generation” incubators of the 1990s (CSES, 2001). As the incubator concept evolved,
there has been an increasing emphasis on the second strategy (Smilor, 1987) which
places less emphasis on the property and more emphasis on the incubation process and
provision of business support and resources to help develop entreprencurs’ ideas into
companies. Prior to discussing the incubation process, the next section will first define

incubators as the physical space where the incubation process takes place.
2.1.2 Defining incubators

There is no consensus on the definition of an incubator (vonZedtwitz and Grimaldi,
2006). One of the reasons for this ambiguity is the diffusion and repeated adaptation of
the original business incubator concept to fit varying local needs and conditions and the
tendency to not define the incubation process in relation to incubators (ibid). Others use
the term incubator interchangeably with other types of physical facilities like science
parks whereby the incubator becomes an umbrella concept utilised to describe an
heterogeneous group of institutions (Aernoudt, 2004). This will be further discussed in
the typology of incubator section below. The criteria separating incubators from other
types of initiatives are also unclear with some following strict guidelines when
delineating incubators and other types of initiatives (Carayannis and Zedtwitz, 2005).
For example, Carayannis and Zedtwitz (2005) identify criteria on whether an
organisation can be called an incubator based on the number of services offered.
Organisations that offer fewer than four services, according to Carayannis and Zedtwitz
(2005), lack too many elements required for incubation and should no longer be called
incubators. Organisations that offer only four services are considered incubators in the
weak sense of the term, whereas those offering all five services (access to physical
resources, office support, access to financial resources, entrepreneurial start-up support,

and access to networks) are incubators in the fullest sense.

When looking to incubator definitions, most studies that use the term ‘incubator’ utilise
a definition that encompasses a physical facility. Hackett and Dilts (2004b:57) define a

business incubator as “a shared office space facility that seeks to provide its incubatees
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with a strategic, value-adding intervention system (i.e. business incubation) of
monitoring and business assistance”. Allen and Rahman (1985:12) in their definition of
an incubator also include the physical space where an incubator is “a facility that aids
the early-stage growth of companies by providing rental space, shared office services,
and business consulting assistance”. Other definitions of incubators, however,
emphasise the role of an incubator and the services they provide. This can be seen in the
definition put across on the NBIA (2012b) website: “Business incubators nurture the
development of entrepreneurial companies, helping them survive and grow during the
start-up period, when they are most vulnerable. These programs provide their client
companies with business support services and resources tailored to young firms”. Phan
et al (2005: 170-171) also discuss the services incubators provide in their definition
where incubators are “the intermediate organisations that provide the social
environment, technological and organisational resources, and managerial expertise for
the transformation of a technology-based business idea into an efficient economic

organisation”.

Definitions focusing on the roles of incubators and services provide a more effective
view of the purpose of incubators and take the focus away from the emphasis on
property aspects as incubation does not always have to be property-based (Lockett et al.,
2002). This thesis follows this view as these definitions open the door to include other
types of organisations into the incubator/incubation discussion that also play a key role
in the incubation of ideas leading to new ventures. One such example put across by
Lockett et al (2002) is that of the larger university as an incubator characterised not by
clearly defined walls but by their interdependence with other institutions. According to
these authors, viewing the university as incubators without walls may be fundamental in
aiding universities to fulfil the potential of their technology transfer strategies. Another
example is from Cooper (1985) who suggests that every organisation may be viewed as
a potential incubator influencing its members by making them more or less prepared to

start new firms.

One problem that has emerged is the “definitional ambiguity” surrounding the terms
incubator and incubation as a result of the two being used interchangeably (Hackett and
Dilts, 2004b). This is a critical point because the conflation of terms confounds results
from research that need to be addressed in the current study. Before defining incubation
processes, the next section will discuss the types of incubators discussed within the
literature as this thesis aims to compare three different types of incubation processes.
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2.1.3 A taxonomy of incubators

There are different types of incubators. However, there is little consensus in the
literature on the incubator types as multiple taxonomies have been developed. One-
dimensional taxonomies differentiate incubators based on types of firms they support,
incubator components and the incubator’s financial sponsorship. Taxonomies based on
types of firms supported by incubators include product development firms,
manufacturing firms and incubators that support a variety of firms called mix-use
incubators. More recent one-dimensional taxonomies focus on conceptualisations of
incubators and incubator model components. The incubator model components
taxonomy focuses on differentiating incubators based on their selection process,
business support and mediation by innovation system. Taxonomies based on financial
sponsorship identify incubators based on their sponsors. These span from publicly
sponsored incubators at one end (e.g. university incubators and regional incubators) of
the spectrum to privately sponsored incubators at the other (corporate incubators and
private incubators). Multi-dimensional taxonomies focus on more than one dimension
including (e.g. sponsorship, goals and objectives and industry) (Brooks, 1986,
Aernoudt, 2004, Smilor, 1987). These taxonomies demonstrate the heterogeneity of the
incubator concept and suggest that some incubators incorporate elements of two or even

three incubation archetypes (vonZedtwitz, 2003).

For the needs of this thesis, the typology utilised is based on the incubator’s financial
sponsorship. The two types of incubators analysed in this thesis are two university
sponsored incubators and a regional development incubator. While these details will be
further explained in the case study section where background information is provided
for each incubation process, some time will be spent here discussing some of the
characteristics of university and regional incubators. Regional incubators are usually
established by local governments or organisations with similar regional, political and
economic interests to contribute to regional development (vonZedtwitz, 2003). This is
achieved by supporting the start-up of new local businesses (Carayannis and Zedtwitz,
2005). The public mission is stronger than the profit objective (vonZedtwitz, 2003).
According to Brooks (1986), this type of incubator serves businesses in the early stage
of development that require a greater degree of hands-on assistance. Additionally, the
businesses will need access to a more fully developed support network.
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University incubators, also called academic incubators, science parks, research parks,
and technology parks (Bollingtoft and Ulhoi, 2005), assist in the commercialisation of
science and technology produced by university research (Campbell et al., 1985,
Grimaldi and Grandi, 2005). While some argue that the primary interest of university
incubators is development of new products or technologies as an end in itself
(Bollingtoft and Ulhoi, 2005), others who include student spin-offs in their
classification, suggest that university incubators nurture and develop entrepreneurial
talent through entrepreneurship courses (Steffensen et al., 2000). Along with typical
incubator services, university-related services includes faculty consultants, student
employees, access to labs and equipment (Mian, 1996). This will be further discussed in

detail in the section on university incubation processes.

An issue with the literature around university incubators is the lack of consensus on the
boundary of a university incubator as the term “University” is used interchangeably to
mean the wider university institution, the TTO embedded within a university (Lockett et
al., 2002) and property-based incubators located close to university campuses (Patton et
al., 2009). This thesis follows Lockett et al’s (2002) view that university incubation
need not always be property-based and universities should be viewed as business
incubators characterised not by clearly defined walls, but by their interdependence with
other institutions. This perspective was chosen as research demonstrates that property-
based university incubators, although often sponsored by universities and/or are located
within close proximity to universities, may not often pursue their own commercial
agenda even if the larger university allows relatively wide operational latitude as a
result of IP belonging to the university (vonZedtwitz, 2003).

Empirically, there are a limited number of studies that have attempted to understand the
differences between incubator types. Indeed, one of the main issues with the incubation
literature and literature focusing specifically on incubation processes is the failure of
many studies to differentiate the incubator type in their methodology sections. This has
led to a lack of understanding of how the incubator type affects the outcomes of the
incubation process and the differences between types of incubation processes. A study
by von Zedtwitz and Grimaldi (2006) is the only known study to test empirically and
explain how the service profiles and objectives link to specific incubator types. They
highlight that there are clear differences between non-profit and for profit incubators.
Not-for-profit incubators (e.g. regional and university incubators) provide physical

infrastructure, office support, access to external capital access to local and university
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networks and outsourced business support. For-profit incubators provide limited
physical infrastructure, internal investment, strong internal business support and a
strong industrial network and partnerships. They also found differences between
incubator types in relation to their objectives whereby regional incubators focus on
developing regional economies while university incubators aim to promote academic
entrepreneurship. Others have also suggested that it is important to consider the
differences in goals and objectives of different incubator types as the objectives may be
indicative of the amount and type of resources that a certain type of incubator provides
to its incubatees (Hackett and Dilts, 2004b) and how the incubation process functions
(Clarysse et al., 2005).

Lumpkin and Ireland (1988) in a very early study demonstrated the differences between
incubator types (delineated by sponsorship) and their screening process. The findings
from the study suggest that the incubator type impacts the screening criteria an
incubator utilises. They found that most regional incubators and university incubators
focused screening criteria based on market and personal factors (e.g. persistence,
marketability of product/service, creativity, uniqueness of product/service and age of the
management team) whilst private incubators used selection criteria based on financial
factors (e.g. profitability, liquidity, price earnings, debt and asset utilisation, personal
investment of the management team and current size of firm). The findings from these
studies highlight the importance of accounting for the incubator type in incubation
process studies. The next section moves away from a discussion around the incubator
and begins by defining incubation processes or the process that takes place in the

incubator which are under study in this thesis.
2.1.4 Defining incubation processes

As discussed in the above section on the history of incubators, the incubator concept
evolved from providing access to space for entrepreneurs to helping entrepreneurs grow
their ideas through leveraging of business support and resources (Smilor, 1987). This
places more emphasis on the process that takes place within the incubator rather than
the incubator infrastructure itself. Recently, it has been recognised that the incubation
process is critical for achieving incubation outcomes such as new venture creation
(Patton et al., 2009). However, there is little consensus in the literature on the definition
of the incubation process and some authors use different definitions across multiple
studies (Hackett and Dilts, 2008). When looking to incubation process definitions from
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studies focused specifically on the process, all studies use different definitions. This is
an issue as it has not helped develop research and understandings on incubation process
components and how the process functions. Additionally, the terms “incubation” and
“incubation processes” are used interchangeably with other terms such as “incubation
strategies” (Grimaldi and Grandi, 2005), “business development process” (Campbell et
al., 1985) and “business assistance” (Hackett and Dilts, 2008, Hackett and Dilts, 2004a,

Rice, 2002) which has also fragmented the literature.

When looking to the definitions in more detail, some definitions define the process in a
generic way. For example, Campbell et al. (1985:46) define incubation as a
“complicated and organic process by which valid business ideas and entrepreneurs
emerge into real businesses”. Other definitions see the process involving actors and
relationships between actors. A definition that highlights the relationship between actors
states that the incubation process is “to allow entrepreneurs to take advantage of the
greater knowledge and experience of the incubator manager” (Rice, 2002:170).
Definitions placing emphasis on the support provided within the process are also
prevalent as business support is conceptualised as one of the main components of the
incubation process (Hackett and Dilts, 2008, Campbell et al., 1985, Hackett and Dilts,
2004a, Rice, 2002, Bergek and Norman, 2008). One example includes the definition
from Hackett and Dilts (2004a: 41) where incubation is defined as “a strategic, value-

adding intervention system of monitoring and business assistance”.

Existing incubation process definitions are limited as they are either too generic,
focusing only on the outcomes of incubation (Campbell et al., 1985), or do not include
all the components that make up the process focusing only on actors (Rice, 2002) or
business support (Hackett and Dilts, 2004a). The review of the process models in the
next section will demonstrate that the incubation process involves a selection process,
business support, actors and relationships between actors that are both internal and
external to the incubator. This suggests that an incubation process definition requires a
more holistic definition including all of the components, internal and external actors and
relationships between actors. As a result, a new incubation definition was developed for

the needs of this thesis. The incubation process in this thesis is defined as the following:

A process managed by an incubator to develop business ideas into new ventures that
involves a selection process and the delivery of an array of business support and
resources to entrepreneurs by internal and external actors.
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The next section will analyse critically existing incubation process model studies to

provide an overview of components of the process.
2.1.5 Incubation process studies

There are a limited number of studies focused on the incubation process. Table 2.1
provides an overview of these studies including the perspective, methodology, incubator
type they correspond to and research questions. Each of these studies is reviewed in-
depth below by discussing the incubation process model the study developed and its
strengths and weaknesses. The studies are analysed chronologically as some models are

built upon their predecessors.
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Representative Citation

Perspective

Incubator Type

Methodology

Research Question(s)

(Campbell et al, 1985)

(Smilor et al, 1987)

(Rice, 2002)

(Hackett and Dilts, 2004)

(Hackett and Dilts, 2008)

NA

Incubator manager

Incubator manager
and entrepreneur

Incubator manager

Incubator manager

NA

Not specified

University incubator
and regional incubator

NA

Mixed use and high
tech

Conceptual

Empirical: Mail survey,
on-site review, &
in-depth interviews

Empirical: Survey and
in-depth interviews

Conceptual

Empirical: Cross
sectional survey

Not explicitly defined

Presents empirical data on
the incubator as a system

How is co-production
implemented?

To develop a theory of
business incubation

What is the process of

business incubation that

occurs within business
incubators?

Table 2.1: Existing business incubation process studies (Author’s own)
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Campbell et al. 1985

Campbell et al. (1985) developed the first known incubation process model (see Figure
2.1). They do not directly refer to the term “incubation process”, but rather discuss the
process as a “business development process”. The incubation definition used in this
model is referred to as a “complicated and organic process by which valid business
ideas and entrepreneurs emerge into real businesses” (Campbell et al., 1985: 46).
According to the process model, there are four elements in the process: (1) the diagnosis
of the needs of a new business from the collective experience of a diverse group of
business generalists and specialists; (2) the selection, provision and monitoring of the
acquisition, implementation and coordination of various business services needed by
new businesses; (3) the provision of capital to pay for product development and
business services provided by third party professionals; and (4) the provision of access

to a network of business development expertise (ibid).

PRIVATE NEW BUSINESS INCUBATOR
Diagnosis Selection Capital Access to Venture
of needs and investment expert Capital
monitoring network
A 4 ) 4 \4 \ 4
— > GROWTH :

New INCUBATOR TENANT ——— | BUSINESS
business ]
proposal

 —

Figure 2.1: Campbell et al incubation process model (Campbell et al., 1985: 46)

Business services is further explained in the study as including physical space, legal,
accounting, insurance, personnel, marketing, business consulting, technology advice
and training. The network of business development expertise includes local financial
institutions, accountants, lawyers, colleges, management consultants, government
agencies, local business associations and venture capitalists. Actors such as private

business developers and real estate developers provide the necessary expertise, capital
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and coordination functions to the entrepreneur in the incubator and encourage synergies

among entrepreneurs.

The main strength of the model is that it is the first to distinguish the incubation process
components. The principal weakness of this model is that apart from the listing of these
four elements, Campbell et al (1985: 46) do not go into any detail to further explain in-
depth either how these components function or how they are connected as a process.
Apart from the entrepreneur, the other key actors are not included in the model.

Additionally, the model is not based on empirical data.
Smilor 1987 Model

Smilor’s (1987) model is based on a national survey and in-depth interviews with 50
incubator managers. Conceptualised as ‘the incubator system’ (see Figure 2.2), the
process is defined as “an ability or desire to maintain prescribed and controlled
conditions favourable to the development of new firms” (Smilor, 1987: 146). The
components of the process include four types of support systems (secretarial,
administrative, business expertise and facilities), and incubator affiliation including
private sector, universities, government entities and non-profit organisations who also

contribute to the process.

The know-how internally available in the incubator is leveraged into tenant companies
through actors. These actors include the incubator director or president, a board of
directors, an advisory council and a consultant network. The actors also provide access
to other individuals, institutions and agencies outside the incubator which offer loans
and grants and a link to venture capitalists through introductions. The delivery of
business support is best facilitated when there is good chemistry between the incubator
manager and entrepreneur. The types of business support offered by the incubator
include consulting services, administrative services, secretarial services and shared

facilities.

The study also discusses the selection process for admitting entrepreneurs to the
incubator which is highlighted as important for successful incubation. The selection
criteria utilised by the incubators include the ability for the spin-off to create jobs, pay
operating expense, present a written business plan, have a unique opportunity, be a
start-up company, be locally owned, have fast growth potential and be high technology
related. The selection decision is made by the incubator manager and the rest of the

selection committee.
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Figure 2.2: Smilor incubation process model (Smilor, 1987:147)

The weakness of this model is that it only captures the perspective of incubator
managers and does not account for the perspective of entrepreneurs. The model also
does not explain the relationships between incubation components. While the study
discusses the selection process and actors involved in the overall incubation process, the

process model has not included these components.
Rice 2002 Model

Rice (2002) analyses the relationship between the incubator manager and entrepreneurs.
This new model comes 17 years after the first models were developed in the mid-1980s,
which represents a large time gap in research on incubation processes. Incubation
defined in this study is “to allow entrepreneurs to take advantage of the greater
knowledge and experience of the incubator manager” (Rice, 2002: 170). The study is
based on a survey and in-depth interviews with four incubator managers and
entrepreneurs across eight incubators totalling thirty-two co-production pairs. It is also
the only study out of the six existing incubation process studies to capture both the

incubator manager and entrepreneur’s perspective which demonstrates a gap in the
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literature around the entrepreneur’s perspective. Rice (2002) also suggests that “other
incubatees” are important for interacting with entrepreneurs providing opportunities for

informal networking.

The study sheds light on the nature of the co-production relationship between the
incubator manager (the “producer of business assistance programmes”) and the
entrepreneur (“consumers of the programmes”) and defines co-production modalities
(see Figure 2.3). The process depicted involves actors such as an incubator company, an
incubator manager and an external network and is implemented through three
modalities passive environmental intervention, counselling and networking. Passive
environmental intervention is an indirect form of co-production which does not involve
the incubator manager directly such as shared business services (e.g. phone answering,
receptionist, security, janitorial service), use of equipment (e.g. phone system, copier,
fax machine, internet access), shared facilities (e.g. conference room, lunch room) and
co-location in an incubator centre (opportunity for informal networking with other
entrepreneurs). Rice (2002) found that while the indirect form of co-production was
helpful to firm survival this type of intervention has little impact on the development of

the firm.

Counselling concerns the dissemination of knowledge and advice to entrepreneurs and
provides the potential for the entrepreneur to have an ongoing and a multi-faceted
relationship with the incubator manager. According to Rice (2002), there are three
different approaches to counselling: reactive and episodic, proactive and episodic and
continual and proactive. Reactive and episodic refers to a mode where the entrepreneur
requests help dealing with a crisis or problem which is of a limited duration. Proactive
and episodic involves a much more dynamic process between the incubator manager
and entrepreneur where the incubator manager engages proactively with the
entrepreneur on an episodic basis. Trust and ease of communication are important in
this modality. The third type of counselling is continual and proactive and focuses on
the ongoing developmental needs of the entrepreneur. The final co-production modality
discussed in Rice’s (2002) conceptualisation is networking. Networking enables the
incubator manager to connect the entrepreneur to an external network to provide
resources which the entrepreneur needs to progress the business. The interaction is a
“one-shot referral” by the incubator manager where he/she acts as the intermediary

between external actors and the entrepreneur.
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Figure 2.3: Rice Incubation Process Model (Rice, 2002: 170)

The findings from the study suggest that the incubation process is affected by the
readiness of the entrepreneur to engage in the support process. This was related to their
awareness of the gaps in knowledge, competence and resources, the recognition of the
potential of the incubator manager to help fill those gaps and willingness to engage with
the incubator manager. The study also demonstrated that the process is also affected by
the readiness of the incubator manager to engage with the entrepreneur which is related
to time available for engagement and breadth of support deployed. Incubator managers
who had a higher support impact invested more time supporting the entrepreneur and
engaged in a broader range of support types such as ongoing interactions rather than

episodic interactions.

The strength of this model is that it considers the perspective of the entrepreneur,
explains in-depth how business support is delivered in the incubation process and is

empirically-based. The weakness of the study is that it does not discuss how the type of
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incubators (delineated by sponsorship in his study) affects the incubation process
despite mentioning that “the kinds of resources available through the incubator network
could vary substantially as a function of type of sponsorship” (Rice, 2002: 167). This is
important as Rice (2002) is suggesting that there is only one incubation process
although the study includes multiple incubator types. Rice (2002) also treats all
entrepreneurs the same without taking into account their individual experience and
background and how it affects the ability to develop their spin-offs in the context of the
incubation process. This is a weakness as the entrepreneurship literature suggests that
entrepreneurs are heterogeneous and their prior experience and background positively
affects new venture creation (Shane and Khurana, 2003). Additionally, there is a lack of

an in-depth analysis on the external network.
Hackett and Dilts 2004

Hackett and Dilts (2004a) study is another attempt to conceptualise the incubation
process. They utilise real options-driven theory to explain and predict the likelihood that
new ventures will survive the early stages of development. Incubation is defined as “a
strategic, value-adding intervention system of monitoring and business assistance”
(2004a: 41). Figure 2.4 taken from the study demonstrates the core components of the
process model. Summarised by Hackett and Dilts (2002: 41), “incubatees are selected
from a pool of incubation candidates, monitored and assisted, and infused with
resources while they undergo carly stage development”. Selection performance is
further explained as a propensity to select an emerging organisation for admission to the
incubator based on certain criteria: managerial characteristics (prior employment
experience and technical expertise), market characteristics (properties of market which
incubate intends to enter), product characteristics (properties of product or service
incubate intends to commercialise) and financial characteristics (profit potential of the

incubatee).

Monitoring and business assistance intensity is “the degree to which the incubator
observes and helps incubatees with the development of their ventures, including helping
them to learn from low-cost failures and containing the cost of potential terminal
failure” (ibid: 50). Dimensions of monitoring and business assistance intensity includes
time intensity of assistance provided (percentage of working hours devoted to

incubatees), comprehensive of assistance provided (degree to which strategic,
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operational and administrative-related assistance is provided) and degree of quality of

the assistance provided (relative value of assistance provided to incubatees).
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Figure 2.4: Hackett and Dilts incubation process model #1 (Hackett and Dilts, 2004a:
45)

Resource munificence is defined as the relative wealth of incubator resources typified
by dimensions including the availability of resources (incubator’s ability to provide
incubatees with access to resources), the quality of resources (relative value of resources
provided) and the utilisation of resources (usage of resources by incubatees). Resources
are categorised into internal and external resources. Internal resources are within the
incubator including finance, environment, personnel or operations while external
resources are outside the incubator such as networks and communities connected to the
incubator (ibid).

The weakness of this study is that it is conceptual and is not based on empirical
research. This has not enabled an in-depth understanding of how the incubation process
functions including relationships between the various process components.

Additionally, as will be discussed in the subsequent study by the same authors, many of
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the above discussed components were found to be inconsistent with empirical research
undertaken for their 2008 model.

Hackett and Dilts 2008

The second Hackett and Dilts (2008) model is based on a follow-up empirical study to
that discussed above (Hackett and Dilts, 2004a). Incubation is newly defined in this
second study as "a process enacted by business incubators, angels, and venture capital
organisations in order to facilitate the entrepreneurial process"” (Hackett and Dilts, 2008:
440). This demonstrates an example of the same authors using different incubation
definitions which has fragmented the literature. The authors tested their incubation
process model quantitatively using a cross-sectional survey of 53 U.S.-based business
incubator managers. The incubation process components used in the survey included the
same components in their 2004 paper: selection performance, resource munificence and
monitoring and business assistance intensity. While the incubation process components
remained the same, the results of the study discredit some of the hypothesised
constructs under each incubation process component. According to the authors, “much
of what we thought we knew about business incubation did not withstand systematic
scrutiny” (Hackett and Dilts, 2008: 440). This suggests that empirical research is

necessary to gain a robust understanding of how the incubation process functions.

Two of the constructs under selection performance changed from product characteristics
(selecting entrepreneurs based on a product or service they intend to commercialise) and
financial characteristics (profit potential of incubatee) to selection by differentiation
characteristics (uniqueness of the product, whether the product has relative advantage
over competitor’s products, whether the profit potential of the start-up company is high)
and selection by star characteristics (potential to attract investment participation from
venture capitalists, whether the start-up company has multiple harvestable exist options,
substitutability of the product, whether the product demonstrates defendable
competitive position and whether the product has patent protection). One of the
constructs under monitoring and business assistance intensity changed from time
intensity to strategic management which involves measuring the involvement of the
incubator manager in providing support to the entrepreneur. All of the constructs under
resource munificence changed from the availability of resources (incubator’s ability to

provide incubatees with access to resources), the quality of resources (relative value of
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resources provided) and the utilisation of resources (usage of resources by incubatees)

to incubatee learning and resource utilisation.

There are four main weaknesses to this model. First, the model is only based on the
perspective of incubator managers, and omits the entrepreneur’s perspective. Second,
the model is based on a cross-sectional methodology. A cross-sectional survey entails
the collection of data on more than one case at a single point in time (Bryman and Bell,
2007). However, the incubation process is a complex process with multiple variables
occurring across a period of time, sometimes three plus years. According to O’Gorman
et al. (2008) cross-sectional studies of firms in incubators report limited use of many
services offered by incubators and lead researchers to question the value of incubation
services. However, services are often used sporadically and intensively which a cross-
sectional study is not able to capture. It is more appropriate to adopt dynamic
methodologies to capture and understand the complex nature of the incubation process
such as qualitative research. Third, the authors fail to discuss how the components of
the process work together despite suggesting that this is an important aspect of the
process (Hackett and Dilts, 2004a). Finally, the model does not account for the external
incubation process components such as the external network providers and the regional

context.
2.1.6 Key findings and issues from incubation process studies

Based on the above review of the individual incubation process models and a synthesis
of each models’ findings or descriptions of the process (although there are issues which
will be discussed below), some key findings emerge (see Table 2.2 below for an
overview). The actors involved in the incubation process include entrepreneurs,
incubator management, external organisations and other incubatees. The key
relationships between these actors include the relationship between incubator
management and the entrepreneur, incubator management, the entrepreneur and other
external organisations and the entrepreneur and other incubatees. The core components
of the incubation process include a selection process and a business support process.
The selection process consists of the use of selection criteria and actors to recruit
entrepreneurs to the incubation process. According to different studies, the selection
criteria includes ability to create jobs, to pay the operating expenses of the incubator, to

present a written business plan, unique opportunity, to be a start-up, locally-owned, fast
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Actors Literature terms Relationship Literature terms Incubation Literature terms
between actors components
Incubator tenant Private business Selection
(Campbell et al, 1985) developers and real (Campbell et al, 1985)
estate developers and
incubator tenant
(Campbell et al, 1985)
Entrepreneurs/tenant Incubator director and Selection Selection process
companies Incubator tenant companies process (Smilor, 1987)
Entrepreneur (Smilor, 1987) management (Smilor, 1987)
& entrepreneur
Incubator company/ Incubator manager and Selection performance
entrepreneur incubator company (Hackett and Dilts, 2004)
(Rice, 2002) (Rice, 2002)
Incubation candidate pool Incubator and
munificence/incubatees incubatees (Hackett and
(Hackett and Dilts, 2004) Dilts, 2004)
Incubator director/president Incubator manager and Business services, provision of
/manager (Smilor, 1987) external network capital and access to network
Incubator (Rice, 2002) (Campbell et al, 1985)
Incubator director/ management & Incubator and venture Business Passive environmental
president/manager (Smilor, extern_al . capital community, support intervention, counselling and
Incubator 1987) organisations university (Smilor, process networking (Rice, 2002)
management 1987)
Incubator Resource munificence,

manager/managers of
business incubation
programmes (Rice, 2002)

monitoring and business
assistance (Hackett and Dilts,
2004, 2008)

Support systems
(Smilor, 1987)

Table 2.2: Key findings from business incubation studies: actors, relationship between actors and incubation components (Author’s own)
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Actors Literature terms Relationship Literature terms Incubation Literature terms
between actors components
Incubator network (Hackett Entrepreneurs and other
and Dilts, 2004) entrepreneurs (Smilor,
1987; Rice, 2002)
Incubator
. . Entrepreneurs & .
management  Private business developers : Synergies among
other incubatees .
and real estate developers resident group of
(Campbell et al, 1985) business start-ups
(Campbell et al, 1985)
Incubator
affiliation/consultant
network (Smilor, 1987)
External network/know-
External how network (Rice, 2002)

organisations

Incubator network (Hackett
and Dilts, 2004)

Resource networks
(Campbell et al, 1985)

Other
incubatees

Other entrepreneurs
(Smilor, 1987; Rice, 2002)

Resident group of business
start-ups (Campbell et al,
1985)

Table 2.2 Continued: Key findings from business incubation studies: actors, relationship between actors and incubation components

(Author’s own)
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growth potential and high technology-related (Smilor, 1987), uniqueness of the product,
profit potential of the start-up, potential to attract investment, whether the start-up has
multiple harvestable exist options, substitutability of the product, whether the product
demonstrates defendable competitive position and whether the product has patent
protection (Hackett and Dilts, 2008).

The business support process includes the delivery of types of support by internal (e.g.
the incubator manager) and external actors (e.g. external organisations). The types of
support include entrepreneurial education, access to networking opportunities, business
advice and support from knowledge of internal actors, access to venture capitalists,
secretarial support, administrative support, business expertise and facilities (Smilor,
1987, Rice, 2002, Hackett and Dilts, 2004a). One study found that business support is
delivered in three different ways: passive environmental intervention, counselling and
networking (Rice, 2002). Additionally, according to different studies, the quality of the
business support process is affected by different elements including chemistry between
the incubator manager and entrepreneur (Smilor, 1987), the total amount of time the
incubator manager dedicates, the intensity of engagement by the incubator manager, the
breath of co-production modalities deployed, the readiness of the entrepreneur to engage
in co-production (Rice, 2002, Hackett and Dilts, 2008) and the ability of the

entrepreneur to learn and utilise resources (Hackett and Dilts, 2008).

From the process studies reviewed, key issues can also be identified which have left a
gap in understanding of how the incubation process functions. First, each process model
defines the incubation process differently which suggests there is little consensus or
agreement in the literature on where and with whom the incubation process occurs. This
has hindered efforts at generalising incubation research results to the incubator
population (Hackett and Dilts, 2004b). Second, across incubation process studies and
within incubation process studies, there is also a lack of consensus on the terminology
used to discuss the incubation process and incubation components (see Table 2.2
above). This is problematic as without a baseline agreement of components of the

process, it is difficult to develop the incubation process literature.

Third, most studies except one (Rice, 2002) do not consider the perspective of the
entrepreneur as the research is designed around the incubator or incubator manager level
of analysis (Scillitoe and Chakrabarti, 2010) (see Table 2.1 above). This is surprising as

entrepreneurs are the key actors incubated and have a particularly important influence
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on the ability of ventures to spin-off from the incubation process (Phan et al., 2005).
Not only is the perspective of the entrepreneur not accounted for, but there is a failure to
account for the entrepreneur’s background and experience and how this affects new
venture creation in the context of the incubation process. This is important to consider
as the entrepreneurship literature suggests that entrepreneurs are positively affected by
their prior experience and background during new venture creation (Shane, 2000) which

can have implications for their incubation success.

Fourth, despite the recognition that the incubation process draws from external
organisations which contribute as actors in the process (Campbell et al., 1985, Rice,
2002), there is little consensus on the types of organisations, the geographical
orientation of these organisations and a failure to account for other elements of the
external regional environment and how they affect the incubation process. This is
problematic as the entrepreneurship literature highlights the context-dependent nature of

entrepreneurship (Hjorth et al., 2008).

Fifth, the above studies do not consider the objectives and resources of the incubator
and how this affects the incubation process. This is an issue as the general incubation
literature suggests that the objectives of different incubator types may be indicative of

the amount and type of resources a certain type maintains (Hackett and Dilts, 2004Db).

Finally, the studies do not explain how the incubator type affects the process suggesting
that there is one incubation process and that there are no differences between incubation
processes. This is surprising as the larger incubation literature suggests that the different
incubator types offer different types of services to their entrepreneurs (vonZedtwitz and
Grimaldi, 2006), have different objectives and resources (Hackett and Dilts, 2004b), are
incubating different types of entrepreneurs (e.g. academics and student entrepreneurs)
that also have different backgrounds and experience (Ucbasaran et al., 2001). This has
hindered efforts at generalising incubation research results to the incubator population
and specific incubator types. Although the above studies appear to shed light on the
incubation process, the problems systemically analysed above highlight the need to
research these issues further. The next section (2.1.7) will analyse other incubation
literature that has focused on incubation process components rather than the entire

process.
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2.1.7 Other literature on incubation process components

Apart from studies on incubation process models, there are also other studies focusing
on the individual components of the incubation process. These studies are important to
review as they are also part of the incubation literature. What research has been done in
this area is generally limited to analysing the selection process, types of business
support and the business support process. Other studies have analysed the selection
component of the incubation process in more detail. Bergek and Norman (2008),
through the analysis of applications to a government-funded programme, discuss the
“screening practice” of 16 Swedish incubators that were supported by the government
VINNKUBATOR programme for incubator support. Selection is defined as the
“decision concerning which ventures to accept for entry and which to reject” (ibid: 23).
The findings suggest that six incubators had a clear focus on criteria related to the
competence and character of the entrepreneur (e.g. entrepreneur focused) while
seven incubators primarily focused on criteria related to the innovativeness of the idea
(e.g. idea focused). The three remaining incubators placed equal emphasis on criteria
related to the idea and criteria related to the entrepreneur/team. The incubator type was

not linked to the selection criterion.

Aerts et al. (2007) analysed the “screening practices” of European incubators based on
an international survey. The study found that 74% of incubators have a selection
committee with the selection decision resting on one individual. “Market factors” is the
most important screening factor on average followed by management team and financial
factors. When looking to the link between screening practices and incubator
performance (tenant failure rate), the study found that a high concentration on one
screening dimension (financial factors, team or market) is related to a higher failure
rate. Aerts et al. (2007) suggest that a “balanced screening practice” is necessary
focusing on multiple factors with multiple decision makers on selection committees.
These studies focused on the selection process build upon the findings from the above
process models. They suggest that the competence and character of the entrepreneur and
innovativeness of the business idea are also selection criterion used as part of the
selection process. The studies also suggest that a higher concentration on one screening

dimension is related to a higher spin-off failure rate (Aerts et al., 2007).

Other studies have also analysed the business support process in more detail. Von

Zedtwitz and Grimaldi (2006) focused on the core “business services” of incubators
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delivered during the business support process and the differences between service
profiles of incubator types. They employed a qualitative research methodology
including face-to-face interviews with incubator managers. The findings from the study
highlight that incubators offer a wide range of business services including physical
infrastructure, office support, access to capital, business development support (e.g.
coaching, mentoring, consulting and legal advice) and access to networks. Bergek and
Norman (2008) also discuss the business support component of Swedish incubators.
Business support is defined as “coaching/training activities undertaken to develop the
incubatees” (ibid: 23). They found three typical forms of business support: “laissez-
faire” intervention which involves very little assistance where the entrepreneurs are left
entirely to themselves; “strong intervention” or intervention where the entrepreneurs are
guided through the incubation process by “the steady hand of the incubator staff and are
sometimes even supplied with complete management teams” (ibid: 24); and business
support that was in the middle of the two types of support. This suggests that similar to

the findings from Rice (2002) business support may be delivered in different intensities.

In another recent study, Scillitoe and Chakrabarti (2010) analysed the role of types of
interactions with incubator management during the business support process. Using a
web-based survey for a firm-level analysis and interviews with incubator management,
they found that business assistance is best enabled through counselling interactions with
incubator management while networking interactions facilitated by incubator
management enable technical assistance. This study also builds upon the findings from
Rice (2002) by highlighting that different co-production modalities should be paired
with specific types of business support assistance. These studies build upon the findings
from the above process models. They suggest that business support may be delivered in
different intensities and that certain information is best obtained through different types

of interactions.
2.1.8 Gaps, research questions and conceptual framework

The review of the incubation literature demonstrates that there are gaps in research
surrounding the incubation process. Firstly, there is a gap in understanding how the
incubation process works. Despite the various studies and existing process models, it is
still unclear how the incubation process functions and how the components and actors
of the process work together. Some studies include actors such as the incubator manager
and entrepreneur in their conceptualisations, while others just include sub-processes
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such as the business support process or the selection process. These sub-processes are
often not discussed in detail and are defined differently in existing studies. Based on this

gap, the first research question has been developed:

RQ1: How does the incubation process function?

Secondly, an understanding of how types of incubation processes differ is missing from
the literature. Most authors suggest that there is one incubation process despite the
recognition that the process takes place in different institutions with varying and
dynamic objectives and funders. The separation of university incubation processes in
the technology transfer literature and student incubation processes in the
entrepreneurship education literature has also not helped with this issue. This thesis
addresses this gap by the research design which includes a comparative analysis of three
different incubation archetypes. Based on this gap the second research question has
been developed:

RQ2: How do incubation processes differ?

Thirdly, within the incubation literature there is a gap in understanding how an
incubator’s objectives and resources affect the incubation process despite the suggestion
that the way the incubation process functions may be the result of different objectives
and access to resources (Clarysse et al., 2005, Hackett and Dilts, 2004b). This thesis
addresses this gap by gaining an understanding of how each incubation process type’s
objectives and resources affects how the incubation process functions and by comparing
the three incubation archetypes by their objectives and resources. Based on this gap the

third research question has been developed:

RQ3: How does an incubator’s objectives and resources affect how the incubation

process functions and influence potential new venture creation?
Fourthly, the review highlighted that most research is designed around the incubator or
incubator manager level of analysis (Scillitoe and Chakrabarti, 2010) despite the
recognition that entrepreneurs are the key actors incubated and have a particularly
important influence on the ability of ventures to spin-off from the incubation process
(Phan et al., 2005). Not only is the perspective of the entrepreneur not accounted for,
but there is a failure to account for the differences between entrepreneurs and how their
individual entrepreneurial characteristics affects their ability to start a new venture in
the context of the incubation process. The entrepreneurship literature highlights the
importance of considering the heterogeneity of entrepreneurs as it affects potential new
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venture creation (Mosey and Wright, 2007, Westhead, 2005, Westhead and Wright,
1998). This thesis addresses this gap by not only designing the research around the
entrepreneur’s perspective but also by comparing different entrepreneur types and their
experience and background within and across incubation process types. In order to
achieve this, a review of the entrepreneurship literature specifically around
entrepreneurial characteristics will take place in a following section. Based on this gap,

the second research question has been developed:

RQ4: How does an entrepreneur’s experience and background (e.g. entrepreneurial

experience, industrial experience, education and family background) affect their

ability to start a new venture in the context of the incubation process?
Finally, the review of the literature demonstrates that there are a lack of studies that
contextualise the incubation process into its larger regional context. No known studies
have analysed how the incubation process is affected by the RIS it connects to despite
the recognition that the incubation process transcends the incubator (Hackett and Dilts,
2004b). The research undertaken in this thesis aims to contextualise the incubation
process by understanding how the RIS and the process are interconnected and how
incubation archetypes differ in their connections within the same RIS in which they are
based. In order to achieve this, a review of the RIS literature will take place in the next
section. Based on the gap discussed above, the fifth research question has been

developed:

RQ5: How and in what ways do the principal elements of the RIS play a role in the

incubation process and influence potential new venture creation?
Prior to reviewing the literature around university incubation processes which are the
second type of incubation process analysed in this thesis, an initial conceptual
framework stemming from the incubation literature will be discussed below (see Figure
2.5). From the review of the incubation literature, it was found that the incubation
process components may include a selection process and business support. These two
components are included in Figure 2.5. The key actors in the incubation process were
found to include the entrepreneur, incubator management, other incubatees and external
organisations. External organisations has been termed ‘regional organisations’ as there
is some evidence in the literature that external organisations may be regional (Bergek
and Norman, 2008, Campbell et al., 1985). These actors have also been added to Figure
2.5. Incubator management is connected with the selection process and moderating the

connection between business support and potential new venture creation as it has been

37




Incubator
management

Selection >
criterion

Selection

—
process

Entrepreneur

Regional
: organisations

Other
incubatees

Financial
Resources

Business ¢ l

""""""" Incubator

Objectives management

support T T

Incubation Process
Components

Potential
new venture
creation

Figure 2.5: Initial conceptual framework from incubation literature review (Author’s own)




suggested this is their role. Regional organisations are also connected to business
support as the review suggested that the incubation process draws from external
organisations to function. Other incubatees moderates business support as the literature
suggests that other incubatees and entrepreneurs draw from each other to develop their
spin-offs. Finally, objectives and resources were added to moderate business support as
it has been suggested that an incubator’s objectives and resources may affect how the
process functions. After the individual review of the RIS literature in the next section
and the entrepreneurship literature review, the conceptual framework will be updated
with information taken from these two other literatures. A final conceptual framework
will be discussed at the end of the entrepreneurship literature review which will be used
as a framework to analyse the empirical chapter of the thesis. The next section discusses
the literature around university incubation processes which is the second type of
incubation process analysed in this thesis.

2.2 University incubation processes

While university incubators are included in incubator typologies discussed within the
incubation literature, studies of university incubation processes are based within the
technology transfer literature and have remained relatively separate from the incubation
literature. The separation of these literatures is an important issue to highlight as it has
hindered the development of an understanding of the differences between incubation

process types.

University incubation processes take place in university incubators and involve
academics as entrepreneurs®. As mentioned in the above section that discusses the
taxonomy of incubators, university incubators assist in the commercialisation of science
and technology produced by university research (Campbell et al., 1985, Grimaldi and
Grandi, 2005). While some argue that the primary interest of university incubators is
development of new products or technologies as an end in itself (Bollingtoft and Ulhoi,
2005), others who include student spin-offs in their classification, suggest that
university incubators nurture and develop entrepreneurial talent through
entrepreneurship courses (Steffensen et al., 2000). University incubators in the literature
are also referred to as academic incubators, science parks, research parks, technology
parks (Bollingtoft and Ulhoi, 2005) which has not helped consolidate the literature and

confound findings.

% A discussion around academic entrepreneurs will take place in entrepreneurship literature section.
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An issue with the literature around university incubation processes is the lack of
consensus on the boundary of a university incubator as “University” is used
interchangeably to mean the wider university institution (Lockett et al., 2002) and
property-based incubators located close to university campuses (Patton et al., 2009).
This thesis follows the former conceptualisation or studies that focus on the wider
university. Overall, research on university incubation processes is sparse (Markman et
al., 2005). Only two known studies focus on university incubation processes with the
boundary of the wider university institution. The first is a study by Lockett et al (2002)
that undertook surveys and interviews with individuals from the university and spin-offs
to understand the role of the university in the incubation of academics. They found that
university incubation process components include the TTO, incubation space, resources
(e.g. human resources, financial resources, social resources, technological resources and
organisational resources), academic entrepreneurs, university actors (head of the
department, university management and business development managers (BDMs) from
the TTO) and external resource providers (e.g. business angels, venture capital
management companies, property-based incubators, venture capitalists, public support
agencies and industrial partners) (Lockett et al., 2002). This suggests that there are
similarities in terms of incubation process components between university incubation
processes and what the broader incubation literature suggests. The role of the university
in incubation, more narrowly defined as the TTO, is to coordinate access to resources
required by academics to develop their ideas into spin-offs (ibid). However, despite the
important role of the TTO, according to Lockett et al (2002), the mere existence of a
TTO within a university is not a sufficient condition for successful incubation. They
argue that BDMs within TTOs need to have the ‘right’ experience to support spin-offs
and social capital to provide access to a range of resources for the spin-offs as the
university typically lacks the necessary resources. The actual incubation process is not
described in the study.

In the second known study, Clarysse et al (2005) conducted interviews with individuals
from technology transfer units associated with universities and public research institutes
to identify incubation strategies. From their study, they identified three types of spin-out
models including a low selective model, a supportive model and an incubator model.
Their main findings suggest that different university incubation models have very
different resource implications in managing the spin-off process which are also linked

to the model’s objectives. However, this study also does not explain a university
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incubation process in detail as the research focuses on the perspective of incubation

management actors rather than the entrepreneur.

As TTOs were found to be important in university incubation processes, it is also
essential to discuss some of the literature focused on TTOs. TTOs facilitate technology
transfer through the licensing to industry of inventions or IP resulting from university
research (Siegel et al., 2003) or through the creation of spin-offs. The importance of
TTOs in supporting academics in developing spin-offs is unclear within the literature.
Some studies have found that they are important intermediaries through which
university research is commercialised (Jain and George, 2007a) while others suggest
that university spin-offs encounter obstacles and challenges and report more negative
than positive experience of resource acquisition and support in the university context
(Mustar et al., 2006, Harrison and Leitch, 2010). Some of these obstacles and
challenges include the university’s policy towards IP (which is conservative and risk-
averse), available financial resources, faculty reward systems, TTO staff also known as
BDMs (e.g. compensation, practices, experience and lack of autonomy within the
university), the department which the academic is based, central management of the
university, cultural barriers between universities and firms, access to external
organisations and time given to academics to work on developing their spin-offs (Siegel
et al., 2003, Mustar et al., 2006, Tuunainen, 2005, Lockett et al., 2002, Markman et al.,
2005). Lockett and Wright (2004) and Powers and McDougall (2004) in studies focused
on TTOs found that the size and experience of a technology transfer office is positively
associated with increased spin-off activity. Lockett et al. (2003) found that more
successful universities have developed more explicit and proactive strategies towards
the development of spin-out companies. Lockett et al. (2002) also found that
universities successful in creating spin-offs have clearer strategies for using surrogate

entrepreneurs.

The actual incubation process academics go through which is facilitated by TTOs is not
explicitly analysed (Clarysse et al., 2005). However, there are some studies that have
analysed the selection process and types of resources that TTOs offer. An individual
study on the selection process utilised by TTOs found that the selection criteria utilised
are similar to those of venture capitalists (Meseri and Maital, 2001). The selection
criteria are based on market need, market size, existence of patent, success chances for
R&D stage, level of innovativeness, and degree of maturity of idea. Pro start-up TTOs
also focus on criteria focused on the quality of entrepreneurs (ibid).
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Along with typical incubator resources discussed in the above general incubation
literature section (2.1.5), university incubation process resources may also include
physical resources such as access to labs and equipment, technological resources such
as licensing of technology and human resources such as surrogate entrepreneurs and
student employees (Lockett et al., 2002, Clarysse et al., 2005). However, empirical
studies suggest that many of the resources the academic entrepreneurs need may not be
supplied by the university and, therefore, the use of external resource providers who are
accessed via the guidance and coordination of TTO officers at the university (Lockett et
al., 2002). In a recent empirical study, Harrison and Leitch (2010) found that there were
gaps in the university’s support for the personal development of the academic
entrepreneur during the commercialisation process notably in identifying the market
opportunity for the technology, technology development, explanation of alternative
exploitation options, and career options for academic entrepreneurs which affected the
strategic and operational development of the technology into a commercial venture.
This suggests that similar to the findings from the general incubation literature external

organisations play a role in university incubation processes.

There are a limited number of studies that have attempted to understand the role of the
region in university incubation processes. Most studies focus on how spin-offs
contribute to regions (Benneworth and Charles, 2005, Benneworth and Hospers, 2007,
Leitch and Harrison, 2005). Harrison and Leitch (2010) found that the constraining
influence of the regional environment including lack of access to regional business
development resources, lack of access to a local market and lack of viable scale of
cluster industrial activity caused a fundamental constraint on the development of spin-
offs and their ability to translate leading-edge knowledge into high growth potential
businesses. Clarysse et al (2005) highlight in their findings that different university
incubation models interact differently with ‘the local environment’. A ‘low selective
model” which incubates mostly service-oriented spin-offs requires a large local market
of established firms while the ‘supportive model” heavily relies on the regional dynamic
to function, specifically the availability of venture capital. Finally, the ‘incubator model’
which is based on more technological spin-offs is less dependent on the local
environment, engaging in a much broader worldwide environment. Outside of the
university incubation processes, other studies have discussed the role of regions in

facilitating entrepreneurship (Roberts, 1991, Saxenian, 1994, Roberts and Malone,
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1996). These studies will be discussed in the section of the literature review that focuses
on the RIS (see section 2.4).

2.2.1 Summary

The discussion above highlighted that there is very limited research focused on the
process of incubation in a university context. The primary objective of university
incubators is development of new products or technologies (Bollingtoft and Ulhoi,
2005). University incubators in the literature are also referred to as academic incubators,
science parks, research parks, technology parks which has not helped consolidate the
literature and confound findings (ibid). There is also a lack of consensus on the
boundary of a university incubator as “University” is used interchangeably to mean the
wider university institution (Lockett et al., 2002) and property-based incubators located

close to university campuses (Patton et al., 2009).

Studies focused on the wider university institution as an incubator found that university
incubation process components include the TTO, incubation space, resources (e.g.
human resources, financial resources, social resources, technological resources and
organisational resources), academic entrepreneurs, university actors (head of the
department, university management and BDMs from the TTO) and external resource
providers (e.g. business angels, venture capital management companies, property-based
incubators, venture capitalists, public support agencies and industrial partners) (Lockett
et al., 2002). The role of the university in incubation, more narrowly defined as the
TTO, is to coordinate access to resources required by academics to develop their ideas
into spin-offs as the university does not have most resources internal to the university
(ibid). This suggests that university incubation processes may be highly dependent on
the regional context in which they are based. However, there are a limited number of
studies that have linked university incubation processes and the regional environment as
most research focuses on how spin-offs contribute to the region. The next section will
discuss the literature around student incubation processes which are the third category

of incubation processes analysed in this thesis.

2.3 Student incubation processes

Despite the fact that academic entrepreneurship is a relatively marginal phenomenon in
comparison with the increasing number of students starting businesses, most studies
focusing on entrepreneurship in the context of the university have focused on academic

entrepreneurs and incubation rather than student entrepreneurs (Politis et al., 2012).
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Similar to university incubation processes, studies of student incubation processes have
also remained relatively separate from the incubation literature and are based within the
entrepreneurship education literature. The separation of these literatures is an important
issue to highlight as it has hindered the development of an understanding of the
differences between incubation process types. There are a very limited number of
studies that focus on student incubation as a means to new venture creation as most
studies are concerned with how student incubation programmes contribute to

entrepreneurial education (Ollila and Williams-Middleton, 2011).

Student incubators are not included in typologies of incubators and are seen as a sub-set
of university incubators that nurture and develop entrepreneurial talent through
entrepreneurship courses (Steffensen et al., 2000). Student incubation processes involve
the incubation of student entrepreneurs® within a university context as student
incubators are usually located within universities. Most of the existing entrepreneurship
programme studies are descriptive and not empirically-based. Nevertheless, there is still
information that can be taken from these studies to provide a framework for analysing

the student incubation process case study in this thesis.

Despite the use of different terms to describe components, which is also an issue in the
incubation literature, a synthesis of the studies highlights that the components of student
incubation processes includes actors, a selection process and business support. The key
actors include students, programme management (Klofsten, 2000), other internal
specialist consultants/advisors (Robertson and Collins, 2003, Ollila and Williams-
Middleton, 2011), external actors such as experienced business people (Rasmussen and
Sarheim, 2006), VCs and other supportive organisations (Klofsten, 2000), student union
actors (Robertson and Collins, 2003) and educators (Ollila and Williams-Middleton,
2011).

To enter programmes, students are selected through interviews with programme
management (Klofsten, 2000) and psychologists (Rasmussen and Sgrheim, 2006) based
on selection criteria. These criteria differed across the programmes ranging from the
motivation of the individual (Klofsten, 2000) and high growth ideas (Rasmussen and

Serheim, 2006). Within the programmes, students may take part in a business plan

* A discussion around student entrepreneurs will take place in entrepreneurship literature section.
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competition (Robertson and Collins, 2003) and receive business support including
office space (Rasmussen and Sgrheim, 2006), workshops, one-one-one advice
(Robertson and Collins, 2003), mentoring, supervision, access to networks, seed
financing (Klofsten, 2000) and education courses focused on strategy, finance,
marketing and leadership (Ollila and Williams-Middleton, 2011). Students may also be

co-located in a single teaching and working environment (ibid).

According to some of the studies, entrepreneurship programmes are highly dependent
on external actors for both financial and practical business support as they offer (often
free) support which compensates for the lack of financial resources in the university
(Rasmussen and Sgrheim, 2006). This is beneficial for student entrepreneurs as it builds
their social capital as they are engaging with individuals with access to other networks
and exposes them to up-to-date and real-life experience (ibid). This suggests that,
similar to the findings in the general incubation literature, external organisations and
perhaps the regional context are important for the functioning of student incubation
processes. However, student incubation process studies have not discussed the regional

context in-depth.

One study in particular that utilised empirical research indicated an interesting finding
that is relevant for the needs of this thesis. Rasmussen and Sgrheim (2006) found that
students were taking up and developing the ideas that were not exploited by senior
academics to start businesses which suggested that student incubation processes can
contribute to the wuniversity mission of technology transfer through the
commercialisation of university inventions. This finding has implications for university
incubation processes and how different programmes within the same university interact
and collaborate. This is important for the needs of this thesis which analyses both a

student and university incubation process within the same university.
2.3.1 Summary

From the above brief discussion, it can be seen that there is a very limited amount of
research focused on student incubation processes. Student incubators are seen as a sub-
set of university incubators as they take place within the university context. However,
rather than incubating academic entrepreneurs, student incubation processes involve the
incubation of student entrepreneurs. Most of the existing entrepreneurship programme
studies are descriptive and not empirically-based. A synthesis of the existing studies
highlights that the components of student incubation processes includes actors, a
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selection process and business support. The key actors include students, programme
management other internal specialist consultants/advisors, external actors such as
experienced business people, VCs and other supportive organisations, student union
actors and educators. Students are selected through interviews with programme
management and psychologists based on selection criteria such as the motivation of the
individual and high growth ideas. Within the programmes, students may be co-located
in a single teaching and working environment. Business support may involve a business
plan competition, office space, workshops, one-one-one advice, mentoring, supervision,
access to networks, seed financing and education courses focused on strategy, finance,
marketing and leadership. According to some of the studies, entrepreneurship
programmes are highly dependent on external actors for both financial and practical
business support as they offer (often free) support which compensates for the lack of
financial resources in the university. This suggests that external organisations and
perhaps the regional context is also important for the functioning of student incubation
programmes. However, the link between student incubation processes and the regional
context is missing from the existing studies. The next section will discuss the RIS
literature to further develop the conceptual framework at the end of the incubation

literature review section.

2.4 Regional innovation systems literature

As discussed in the introduction and in the above incubation literature review, there is a
gap in understanding incubation in terms of the regional context within which it occurs.
This gap is important to address as the incubation process transcends the incubator
(Hackett and Dilts, 2004a) drawing from external organisations to function.
Additionally, entrepreneurship is a multi-dimensional process of which the external
environment is a key component (Gartner, 1985). To address this gap, this thesis
integrates the incubation literature with the RIS literature as the latter provides a
framework for contextualising the process into its regional environment. The review
that follows discusses the RIS literature to gain an understanding of a RIS and to define
its core components. These components will be included in the conceptual framework to
address this thesis’ fifth research question. Prior to a discussion of these components,
the review will begin by very briefly discussing the broader research areas the RIS
literature connects to including systems of innovation (SI) and national innovation

systems (NIS).
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2.4.1 The broader context of regional innovation systems

The RIS literature is embedded in the SI and NIS which highlight that innovation does
not take place in isolation but rather by firms in collaboration with other organisations
(Fagerberg, 2005). SI consist of components and relationships that interact in the
production, diffusion and deployment of new and economically useful knowledge
(Lundvall, 1992). A Sl is an open system with feedback mechanisms that help to
produce new knowledge and new technologies (Cooke, 1998). Organisations are one of
two main components of an SI which includes firms or non-firms such as universities,
schools or government organisations (Edquist, 2005). The more regular the flows of
information and interaction between organisations, the stronger the SI (Cooke, 1998).
Institutions are the second SI component which includes laws, rules, norms and routines
that incentivise and act as obstacles for innovation (Edquist, 2005). “Institutions are
context-specific and collectively act as an integrated web running through different
systems (e.g. social, economic), scales of governance (e.g. local, regional, national), and
levels of inter-relation (e.g. among individuals, organizations, societies)” (Doloreux and
Parto, 2005:146). The interaction or linkages between organisations and institutions is
the core of the SI approach (Carlsson, 2007) which provides a framework for

researchers to better understand the knowledge generation and exploitation process.

One of the strengths of an SI framework which separates it from other approaches is
that it places innovation and learning processes at the centre of focus (Edquist, 2005).
This allows for the creation of new knowledge or combination of existing knowledge in
new ways through feedback loops (Lundvall, 1992). A SI framework is also holistic in
the sense that it includes all determinants of innovation including organisational, social
and political factors (ibid). One of the main limitations of the approach is determining
how to represent an Sl in reality (Markusen, 1999) e.g. what makes up a system of

innovation, who are the actors and what interactions bind them together.

According to Edquist (2005: 199), there are three ways to identify SI boundaries: (1)
spatially/geographically; (2) sectorally; and (3) in terms of activities. The
spatial/geographical boundaries include research on NIS or the national scale (Freeman,
1987, Lundvall, 1998) , RIS or the regional scale (Cooke et al., 1997, Autio, 1998) and
more recently local innovation systems (LIS) or the local scale (Saxenian, 1990, Rantisi,
2002, Simmie, 2005). Sectoral systems of innovation (SIS) and territorial systems of
innovation (TIS) represent the second classification of SI. Boundaries of the system in
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SIS and TIS are based on sectors. Other conceptualisations have been termed
metropolitan systems of innovation (Diez, 2002, Fischer et al.,, 2001) as well as
international systems of innovation (ISI) as interactions move beyond national borders
to international activity (McKelvey, 1991, Niosi and Bellon, 1994, Niosi and Bellon,
1996, Bartholomew, 1997, Fransman, 1999, Niosi et al., 2000). Finally, activities
undertaken within the system is the third classification (Liu and White, 2001, Edquist,
2005). This categorisation based on activities implies that a system-level analysis
should begin with an understanding of how fundamental activities of the innovation
process are organised, distributed and coordinated (Liu and White, 2001). In the
entrepreneurship literature, Sl are also referred to as entrepreneurial systems (Spilling,
1996, Neck et al., 2004). This thesis is interested in the spatial boundaries of the
regional scale or a RIS approach.

Discussions and analysis around RIS usually begins with an explanation of NIS as RIS
are argued to be theoretically rooted in NIS (Moulaert and Sekia, 2003). The emergence
of the NIS approach stemmed from accelerating economic globalisation during the
1980s and increasing international competition between countries (Sharif, 2006). In this
economic context, the application of new knowledge and technology to products and
production processes was essential for countries to remain competitive. To succeed in
the innovation process, firms need to interact with other firms, universities, and private
and public laboratories. A systemic approach based on the concept of NIS provided a
framework for attempting to understand such complexity. In an NIS perspective,
innovativeness of a nation is understood as a result of interactions between national

organisations (Miettinen, 2002).

In the policy context, a NIS framework quickly emerged as a tool for policymaking
(Miettinen, 2002: 14). According to Godin (2009), NIS brought a name or label to the
systems approach. However, despite these points, a NIS framework was unable to
explain regional imbalances and growth performances — both within countries and
among areas of the world (McKelvey, 1991). Higher levels of analysis at the national
level also presented other issues: “the larger the aggregate, the more difficult it is to
define the actors or nodes and to analyse the quality and dynamics of their interactions”
(Miettinen, 2002: 37). These interactions were argued to be “embedded” within a
regional context or the regional scale (Simmie, 2005). As a result, regions became
increasingly regarded as important nodes of production, trade and decision making
(Nijkamp, 2003). Additionally, tacit knowledge was found to be transferred via face-to-
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face interactions within an atmosphere of trust (Storper and Venables, 2004) which is
facilitated by geographical proximity that occurs at a regional scale (Howells, 2002).

According to Alderman (2001), proximity is implicit in the concept of the RIS.
2.4.2 Regional innovation systems

As discussed above, NIS were unable to account for the disparity of innovation
performance amongst countries and, therefore, the RIS approach emerged during the
1990s. RIS place increased emphasis on characteristics and forces at the regional scale
as opposed to the national scale (Braczyk et al., 1998, Cooke et al., 2004, Cooke et al.,
1997). The RIS approach is embedded in the theory and research of regional science
with its emphasis on proximity, path dependency and evolutionary economics
(Doloreux and Parto, 2005). More recently, RIS have been discussed as a new
interpretation of territorial innovation models (TIM) along with the ‘learning region’

literature (Morgan, 2007, Moulaert and Sekia, 2003).

Cooke et al (2004: 3) define an RIS as “interacting knowledge generation and
exploitation sub-systems linked to global, national and other RIS for commercialising
new knowledge”. Moodysson (2004: 145) delineates a RIS as “a system of collective
order emanating from mutual trust and understanding in an economic community,
facilitated by a common set of regional institutions and organisations, underpinned by
the unique territorial assets of the region” or socio-economic and cultural setting.
Another definition of a RIS is that as “the localised network of actors and institutions in
the public and private sectors whose activities and interactions generate, import, modify
and diffuse new technologies” (Evangelista et al., 2002:174). Despite the absence of
consensus, these definitions highlight that a RIS contains multiple interacting sub-
systems, requires trust to operate, is facilitated by regional organisations, and is

underpinned by a socio-economic and cultural setting.

According to Autio (1998), RISs can be viewed as social systems composed of
interacting sub-systems: the knowledge application and exploitation sub-system and the
knowledge generation and diffusion sub-system embedded in a common regional
socioeconomic and cultural setting. Figure 2.6 provides a conceptualisation of the RIS
framework including the two sub-systems and external influences which variably affect
the sub-systems (Autio, 1998). The knowledge generation and diffusion subsystem
consists of public sector organisations such as universities, research institutes,

technology transfer agencies, and regional and local governance bodies responsible for

49




innovation support practices and policies (Cooke et al., 2000). Incubators are also part
of this subsystem. The knowledge application and exploitation subsystem includes firms
which exploit knowledge for commercial return. The external influences include other
RISs, the NIS, and European policy instruments and international organisations. The
interactions within and between organisations and sub-systems (seen by the arrows

connecting the two sub-systems) generate the knowledge flows that drive the RIS.
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Figure 2.6: RIS conceptualisation (Autio, 1998:134)

Cooke et al (2000:104) and Cooke (2002) also provide a conceptualisation of a RIS
which was adapted from Autio’s (1998) version. The figure has not been included here
as there were only slight changes from Autio’s model. The term ‘institutions’ in Autio’s
model has been changed to ‘organisations’ and ‘international policy instruments’ to
‘European Union Policy Instruments’. In another conceptualisation by Todtling and
Trippl (2005), the authors also slightly modify Autio’s (1998) model by adding a
regional policy dimension to the regional socioeconomic and cultural setting area of the

figure. They argue that policy actors at the regional level can play a powerful role in
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shaping regional innovation processes. Interactions in the RIS should ideally be
intensive within and between the two sub-systems where there is a continuous flow or
exchange of knowledge, resources and human capital (ibid). The similarity between the
conceptualisations demonstrates that there is some agreement in the literature on the
components which make up a RIS.

The next section will discuss specifically regional organisations, interaction between
regional organisations and the regional socioeconomic and cultural setting in more
detail. These three elements represent core aspects of the RIS framework and will be
used to address the thesis’ fifth research question. The next section starts by discussing

the literature around organisations in a RIS.
2.4.3 Organisations of the RIS

As discussed, a RIS includes two sub-systems made up of various regional
organisations. The knowledge creation and diffusion subsystem consists of public sector
organisations such as universities, research institutes, technology transfer agencies,
incubators and regional and local governance bodies responsible for innovation support
practices and policies (Cooke et al., 2000). The knowledge application and exploitation
subsystem contains firms which exploit knowledge for commercial gain. The

organisations within these sub-systems will be discussed in more detail below.

The knowledge creation and diffusion organisations include universities, polytechnics,
and publicly-funded research organisations. By performing basic and applied research,
these organisations are vital to the development and diffusion of technical knowledge,
education, and R&D (Doloreux, 2002). These organisations also contribute to the
regional skill base (Goddard and Chatterton, 1999) on which the knowledge application
and exploitation sub-system can draw (Autio, 1998). As discussed in the incubation
literature review, universities provide business and research centres, continuing business
education, can potentially act as a base for research and development for entrepreneurs
and provide tenant companies in the form of university faculty entrepreneurs (Smilor,
1987). According to the survey undertaken in the Smilor (1987) study, 80% of
incubators had some kind of affiliation with a university.

TTOs, innovation advisory agencies, and incubators focus on the diffusion of
knowledge. Their role is to provide technical support and information to knowledge-

based firms and are oriented toward developing new and profitable industrial activities
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at the regional level (Doloreux, 2002). TTOs are intermediaries through which
university research is commercialised (Jain and George, 2007b). This occurs by
identifying, protecting, marketing and licensing IP developed by academic faculty
(Djokovic and Souitaris, 2008). The role of incubators are as ‘intermediate
organisations’ that “provide the social environment, technological and organisational
resources, and managerial expertise for the transformation of a technology-based
business idea into an efficient economic organisation” (Phan et al., 2005: 170 and 171).
Governmental organisations (parliaments, ministries other public agencies or councils
for science and technology) are responsible for the formulation and implementation of

policies affecting innovation.

The knowledge application and exploitation organisations consist of firms. Firms play
an important role in RIS through the exploitation of knowledge (Doloreux, 2002). They
achieve this by interacting and learning from various external actors such as customers,
contractors, collaborators and competitors (Autio, 1998). These sources provide the
know-why and know-how which are crucial for entrepreneurial success (Fischer, 2006).
Knowledge intensive business services (KIBS) firms or “firms performing, mainly for
other firms, services encompassing a high intellectual value-added” (Muller, 2001: 2),
are particularly important for the incubation process as they are utilised to provide
resources to develop incubated companies®. According to Muller and Zenker (2001:
1503), “KIBS hold a specific position in innovation systems because they play a two-
fold role. Firstly, they act as an external knowledge source and contribute to innovations
in their client firms and secondly, KIBS introduce internal innovations, provide mostly
highly-qualified workplaces and contribute to economic performance and growth”.
Miles et al (1995) identify two main KIBs categories: “traditional professional services”
liable to be intensive users of new technology and “new technology-based KIBS”. Both
of these types of services may be utilised during the incubation process. Traditional
professional services include services such as marketing, financial services and
management consultancy. New technology-based KIBS provide technology services

such as software development, training in new technology and design.
2.4.4 Organisational interactions in RIS

As discussed above, a RIS is characterised by organisational actors from the knowledge

creation and diffusion subsystem (e.g. universities, polytechnics, governmental

> They are often termed “external resource providers” in the incubation literature (Lockett et al., 2002).
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agencies, public funded research organisations and innovation advisory organisations)
and from the knowledge application and exploitation (e.g. firms). In addition to
organisational actors, a RIS is also typified by relationships between these organisations
(Edquist, 1997). The larger network of a RIS includes interactions between firms and
knowledge-creating and diffusing organisations such as universities, training
organisations, R&D institutes, technology transfer agencies or between small start-up
firms and larger (customer) firms (Doloreux and Parto, 2005, Cooke, 2001, Asheim and
Isaken, 2002). The functionality of RIS is determined to a large extent by linkages
between these actors and their integration into interregional networks (Sternberg, 2000,
Gregersen and Johnson, 1997). This interaction enables firms and relevant organisations
to associate, to learn, to critique or pursue specific project ideas (Cooke, 2001). Despite
the recognition that interaction takes place between organisations in a RIS or a
networked RIS, similar to the Sl, the RIS literature has not discussed the interactions
between organisations in sufficient detail (Markusen, 1999, Doloreux and Parto, 2005,
lammarino, 2005, Cooper and Park, 2008).

One exception to this is firms and their relationships with other regional organisations.
Within a RIS, a firm is considered to be a learning organisation that interacts with other
firms (Doloreux, 2002). The relationships represent vertical networking and horizontal
networking (Autio, 1998). Vertical networking exists both within and between firms.
Networks of externalised relationships are “relational structures between independent
firms that are based upon a high degree of trust that takes time to develop” (Fischer,
2006:102). The type of externalised relationships may be formal (joint ventures or
partnerships) or informal (trust-based relationships) depending on the firm (ibid).
Horizontal networking is between collaborators and competitors and “favoured” within
a RIS as this type of relationship provides knowledge and information crucial to the
innovation process (Doloreux, 2002). Small firms usually interact with other small firms
as a natural consequence of familiarity between individuals in different firms (Malecki,
1993). The rationale for a firm to collaborate is to gain rapid access to new technologies
or markets, to benefit from economies of scale in joint R&D and production, to tap into

external sources of know-how and to share risks (Fischer, 2006).
2.4.5 Regional socioeconomic and cultural setting of the RIS

The interactions between regional organisations cannot be understood without taking
into consideration the institutional and cultural context in which they are based
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(Lundvall, 1992) which is referred to as the regional socio-economic and cultural setting
(see above Figure 2.6). The regional socioeconomic and cultural setting is the context in
which knowledge creation and exploitation in a region takes place for the needs of
entrepreneurial processes (Spilling, 1996). According to Cooke (1997), regions evolve
along different trajectories through combinations of political, cultural and economic
forces: “Different institutional settings will be likely to give rise to distinctive
conventions or forms of collective social order leading to the establishment or
enhancement of different kinds of organisations and even, to some extent, rules of the
game or microconstitutional regulation” (ibid: 480). From a review of the literature, it
was found that the regional and socio-economic setting consists of the supply of
regional finance, a region’s entrepreneurial culture, the mentality of regional
organisations, the supply of regional talent and the existence of regional networks.
These elements will be discussed in more detail below.

Regional finance includes venture capitalist funding, a regional stock exchange to
provide a local capital market, a regional credit-based system to finance provision of
loans and regional public budgets (Cooke, 2001). The availability of regional finance,
specifically venture capital investment, has a positive effect on business formation and
can play a central role in facilitating and supporting the entrepreneurial process (Mason
and Harrison, 2002, Saxenian, 1994). Venture capital provides funding for
entrepreneurs to develop their spin-offs (Feldman, 2001) and the existence of well
developed venture capital networks in regions significantly accelerates the pace of
technological innovation and economic development (Florida and Kenney, 1988).
According to Cooke (2001), a region that displays systemic innovation will have
relative freedom as to how they spend their budgets: decentralised spending,

autonomous spending and taxation authority.

A region’s entrepreneurial culture, also referred to as ‘supportive social capital’
(Feldman, 2001), or ‘entrepreneurial climate of an area’ (Spilling, 1996), is the
intangible non-pecuniary factors that facilitate information sharing and flow of ideas
(Feldman, 2001). The culture of a region influences the support environment for new
venture creation to the perception of risk among actual and prospective entrepreneurs
(Cooper and Park, 2008). A low societal appreciation for entrepreneurship may lead to a
low entry rate of start-up firms while the opposite is true for a high appreciation for

entrepreneurship (Nijkamp, 2003).
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The mentality of regional organisations or embeddedness is the extent to which a social
community operates in terms of shared norms of cooperation, trustful interaction and
“untraded interdependencies” (Dosi, 1988). Embeddedness occurs in regions that have a
large concentration of firms, a high degree of shared social and cultural values and
various resources that can be utilised (Doloreux, 2002). According to Cooke (2001) the
mentality of regional organisations that reflects internal harmonious labour relations,
shop-floor cooperation, worker welfare orientation and openness to externalising
transactions and knowledge exchange with other firms and organisations with respect to
innovation, the stronger the Sl. In the context of entrepreneurship, an open culture is a
critical success factor for new forms of entrepreneurship (Nijkamp, 2003) and helps
anchor, facilitate and stimulate localised innovation networks (Pilon and DeBresson,
2003).

The supply of regional talent is the proportion of individuals in a region with high levels
of human capital (Florida, 2002). Human capital is the combination of formal education,
experience and practical learning that takes place on the job, as well as non-formal
education, such as specific training courses (Davidsson and Honig, 2003). A region with
a larger human capital stock generates more entrepreneurs and, thus, more start-ups
(Mathur, 1999) as once engaged in the entrepreneurial process, such entrepreneurs have
superior ability in successfully exploiting opportunities (Davidsson and Honig, 2003).
According to Spilling (1996), economic actors with entrepreneurial experience and
potential affects the quality and capacity of an innovation system. The supply of
regional talent also includes the labour force. A better quality labour force positively
affects new venture creation (Bruno, 1982) as entrepreneurs are able to draw from

regional organisations and actors with the necessary skills to develop their businesses.

Regional networks are networks that occur at a regional scale between firms and other
regional organisations. As discussed above in the section on the interaction between
regional organisations, the functionality of the RIS is determined to a large extent by
linkages between actors and their integration into interregional networks (Sternberg,
2000, Gregersen and Johnson, 1997). A highly networked RIS has been called a
“network RIS” (Cooke, 1998) or “regionally networked innovation system” (Asheim
and Isaken, 2002) and is regarded as a the ideal type of RIS where firms are surrounded
by a strong local supporting organisational infrastructure (Asheim and Isaken, 2002). In
the context of entrepreneurship, networks benefit the entrepreneurs by providing
resources critical for new venture creation (Bull and Willard, 1993) such as information
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for opportunity recognition (Shane and Venkataraman, 2000). Given the existence of a
rich network, entrepreneurs who are well connected and have social and professional
relationship will experience more success in new venture creation (Carolis et al., 2009).
Saxenian (1996) demonstrated the importance of networks in her comparison study of
Silicon Valley and Route 128. She found that despite similar origins and technologies,
both Silicon Valley and Route 128 evolved distinct industrial systems which she
attributes to the complex networks of social relationships within and between firms and
between firms and local institutions. Silicon Valley’s network-based industrial system
promoted learning, had open labour markets encouraging entrepreneurship and

experimentation and involved horizontal intra-firm collaboration.
2.4.6 Summary

The review of the RIS literature began with a discussion on the literature around Sl and
NIS which represent the broader context for the RIS literature. Sl highlight that
innovation is systemic and that organisations interact for the needs of production,
diffusion and the deployment of knowledge. NIS were discussed and explained as the
predecessor to RIS which depict organisations at a national scale. Following NIS, the
literature around RIS was presented focusing on existing definitions, conceptualisations
and internal RIS components. Through a review of various definitions, it was
highlighted that there is no consensus on one specific RIS definition. Despite this lack
of consensus, most studies agree that a RIS is made up of two sub-systems consisting of
organisations, interactions between these organisations and a socio-economic and

cultural setting.

In the context of the RIS, organisations are based within two subsystems: a knowledge
creation and diffusion subsystem and a knowledge application and exploitation
subsystem. Organisations from the knowledge creation and diffusion subsystem such as
universities, technology transfer offices, innovation advisory agencies, and incubators
all have a role in creating and diffusing knowledge in the RIS. Firms from the
knowledge application and exploitation subsystem apply and exploit knowledge. KIBs
are a specific type of organisation utilised as service providers for entrepreneurs during
the incubation process. Organisational interactions were also discussed which include
interactions between firms and knowledge creation and diffusion organisations and
small start-up firms and larger firms. However, despite this, it was emphasised that the
RIS literature does not go into depth explaining linkages apart from between firms.
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A final section of the review discussed the socio-economic and cultural setting of a RIS
which consists of availability of regional finance, a region’s entrepreneurial culture, the
mentality of regional organisations, the supply of regional talent and the existence of
regional networks. It was highlighted that regions have different political, cultural and
economic forces which give rise to different kinds of organisations and ways of doing
things. Knowledge generation and exploitation takes place in this context and is
embedded in social relationships which develop over time along culturally determined
lines. Regions that display systemic innovation will operate in terms of shared norms of
cooperation, display an atmosphere of a cooperative culture, openness for interaction,
relative freedom as to how they spend their budgets, have supplies of regional finance
and regional talent and regional networks. This has implications for the way the

incubation process functions.
2.4.7 Conceptual framework

Based on the above review of the RIS literature, important additional constructs have
been identified and added to the initial conceptual framework (see Figure 2.7). From the
review of the RIS literature, it was found that the most relevant components of the RIS
for the needs of this thesis are: regional organisations and the regional socioeconomic
and cultural setting. The regional socio-economic and cultural setting component has
been added to the framework and has been further broken down into access to finance,
networks, supply of talent, entrepreneurial spirit and organisational mentality.
“Regional organisations” has also remained in the framework, however, they have been
embedded in the socio-economic and cultural setting of the RIS as it may affect how
they engage with entrepreneurs during the incubation process. A link between
organisational mentality and regional organisations has been added to represent this
relationship. The socio-economic and cultural setting has also been directly linked to the
incubation process as the incubation process is embedded within it. The RIS literature
suggests that regions have different political, cultural and economic forces which give
rise to different kinds of organisations, availability of regional finance and talent,
networks and entrepreneurial spirit all of which may affect how the incubation process
functions. The next section turns to the third critical literature necessary to understand

the form of the incubation process, that concerning the entrepreneur.
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Figure 2.7: Conceptual framework: combination of incubation and RIS literature (Author’s own)
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2.5 Entrepreneurship literature

As discussed in the introduction and at the end of the incubation literature review
section, there is a gap in the literature around understanding how an entrepreneur’s
experience and background affects new venture creation in the context of the incubation
process. This gap is important to address as entrepreneurs are the key actors incubated
and have a particularly important influence on the ability of ventures to spin-off from
the incubation process (Phan et al., 2005). The thesis integrates the entrepreneurship
literature and the incubation literature as the former provides a framework to address
this gap. This section reviews the literature around how an entrepreneur’s experience
and background affects new venture creation including entrepreneurial experience,
industrial experience, education and family background. The reason for selecting these
four elements is because they have been found to affect positively new venture creation.
These components will be included in the conceptual framework to address this thesis’
fourth research question. Prior to discussing how an entrepreneur’s experience and
background affects new venture creation, it is first important to discuss the typologies of

entrepreneurs within the literature.
2.5.1 Types of entrepreneurs

Within the entrepreneurship literature, there is a growing recognition of the
heterogeneity of entrepreneurs in new venture creation (Westhead et al., 2009, Mosey
and Wright, 2007, Westhead, 2005). It has been suggested that it is important to account
for this heterogeneity as the resource needs of different entrepreneurs may not be the
same (Westhead et al., 2009) and to help inform the policy agenda around government
support for different types of entrepreneurs (Westhead et al., 2004, Westhead et al.,
2003). Entrepreneurs may vary based on their entrepreneurial experience, managerial
experience, industrial experience, family backgrounds, personal attitudes towards
entrepreneurship, ‘opportunity confidence’ and motivation which affects their ability to
develop spin-offs in new venture creation processes (Mosey and Wright, 2007, Bruderl
et al., 1992, Dimov, 2010, Westhead and Wright, 1998, Westhead et al., 2009, Shane,
2000, Uchasaran et al., 2008). As a result, existing research has attempted to identify
types of entrepreneurs.

The most common differentiating factor is based on an entrepreneur’s prior
entrepreneurial experience which include a range of entrepreneur types: nascent
(Delmar and Davidsson, 2000), novice (Birley and Westhead, 1993) and habitual
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(Birley and Westhead, 1993, Ucbasaran et al., 2003b). Nascent entrepreneurs are
individuals considering the establishment of a new business (Delmar and Davidsson,
2000). Novice entrepreneurs are individuals with no previous experience of founding a
business, while habitual entrepreneurs are individuals that established at least one other
business prior to the start-up of their current new venture (Birley and Westhead, 1993).

In addition to differentiating entrepreneurs based on their prior entrepreneurial
experience, entrepreneurs are also categorised by their individual status (professors,
assistants, researchers and doctoral students and students) and type of spin-off they
correspond to (academic or student spin-offs) which includes academic and student
entrepreneurs (Pirnay et al., 2003). Within the academic entrepreneur category, there are
also typologies of academics based on their prior entrepreneurial experience including
nascent academic entrepreneurs, novice academic entrepreneurs and habitual academic
entrepreneurs (Mosey and Wright, 2007). While there are no formal typologies, the
literature also discusses differences between entrepreneurs in relation to their prior
knowledge or industrial experience, education and family background (Shane, 2000,
Lee and Tsang, 2001).

There has been very little research comparing entrepreneur types. Most research
comparing entrepreneur types focuses on a comparison of the typology between novice
and habitual entrepreneurs (Birley and Westhead, 1993). These comparisons highlight
the differences between entrepreneurs in relation to their prior entrepreneurial
experience. The findings from these studies highlight that habitual entrepreneurs do
better in establishing new ventures than novice entrepreneurs as a result of their
experience (Politis, 2008). There are also studies that compare differences between
novice entrepreneurs and serial (e.g. entrepreneurs with ownership in a single business)
and portfolio entrepreneurs (e.g. entrepreneurs with ownership stakes in two or more
businesses) (Westhead, 2005). These studies highlight that portfolio entrepreneurs are

more likely to express dimensions of entrepreneurial behaviour (ibid).

There has also been very limited research on comparing entrepreneurs based on the
typology from Pirnay et al (2003) (e.g. academic and student entrepreneurs) discussed
above. A recent study has compared students entrepreneurs with non-student
entrepreneurs and found that students entrepreneurs have a distinct way of reasoning in
relation to their acquisition and use of resources when compared with entrepreneurs

starting new ventures outside the university context (Politis et al., 2012). The next
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section will discuss how entrepreneurs with prior entrepreneurial experience benefit

during the new venture creation process.
2.5.2 Prior entrepreneurial experience and new venture creation

The literature suggests that an entrepreneur with prior entrepreneurial experience
(habitual entrepreneurs) will benefit during the new venture creation process. Habitual
entrepreneurs’ previous experience of starting and managing entrepreneurial ventures
can provide valuable knowledge of the venturing process and of the specific venture
context including knowledge of customers, suppliers and other stakeholders as well as
navigating through the uncertainties associated with establishing and managing a new
venture (Dimov, 2010). Prior entrepreneurial experience also enables the entrepreneur
to obtain more easily external financial resources from banks and venture capitalists and
understand the processes and financial institutions’ requirements (Westhead et al., 2004,

Wright et al., 1997).

Prior entrepreneurial experience may support the development of networks and the
accumulation of more information, knowledge and contacts (Westhead et al., 2004) as
well as provide initial access to broader and deeper networks (Shane and Khurana,
2003). Habitual entrepreneurs also learn from previous failure to develop social
networks (Ucbasaran et al., 2003b). Entrepreneurs with prior entrepreneurial experience
have an enhanced reputation which increases the legitimacy to gain the resources
required to address the hurdles to the formation of the new venture (Ucbasaran et al.,
2003b).

Prior entrepreneurial experience also affects an entrepreneur’s own and others
expectations of the liabilities of newness in founding a new firm (Shane and Khurana,
2003). Habitual entrepreneurs are more easily able to exploit opportunities as prior
experience provides a “special alertness to spotting opportunities” (Westhead et al.,
2004:792, Ardichvili et al., 2003). Dimov (2010) highlights that habitual entrepreneurs
discontinue early their efforts on lacklustre opportunities in pursuit of more appealing
alternatives pursing opportunities which are attractive. Ucbasaran et al (2009) found that
habitual entrepreneurs identify more business opportunities than novice entrepreneurs
and have more time and mental capability to spot or develop novel business
opportunities as they have learned to routinise their activities and or delegate

responsibility (Ucbasaran et al., 2003a, Ucbasaran et al., 2009, Ucbasaran et al., 2008).
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The literature around academic habitual entrepreneurs suggests that prior
entrepreneurial experience helps academics with prior entrepreneurial experience adapt
to the role of the entrepreneur (Shane and Khurana, 2003). Additionally, academic
entrepreneurs with prior entrepreneurial experience have broader social networks and
are more effective in developing network ties than academic entrepreneurs with no prior

entrepreneurial experience (Mosey and Wright, 2007).

It has also been suggested that it is important to consider the type of entrepreneurial
experience. Cooper and Park (2008) suggest that the skills and expertise entrepreneurs
develop will be influenced by all the organisations in which they have worked which
affects their opportunity recognition and exploitation abilities. Apart from the benefits
that stem from prior entrepreneurial experience, Westhead et al (2004) suggest that
there may be liabilities associated with prior entrepreneurial experience. These
liabilities include the unrealistic risk-return performance expectations from venture
capitalists, the accumulation of large debts and repayment costs, a reduction in the
entrepreneur’s motivation to work hard, biases that influence the entrepreneur’s
decision and goals and routine patterns of interpersonal interactions that hinder their
ability to innovate (ibid). In a recent study, Ucbasaran et al (2009) found that
entrepreneurs with above 4.5 business ownership experiences were negatively

associated with the number of opportunities an entrepreneur identified.

From the opposite perspective, entrepreneurs that lack entrepreneurial experience
(novice entrepreneurs) will have limited human capital, finance and information
resource pools and knowledge of prior business ownership experience to draw upon to
address issues that come up during the new venture creation process (Westhead et al.,
2004).

2.5.3 Industrial experience and new venture creation

The literature also highlights the positive link between prior industrial experience and
new venture creation. Prior industrial experience, specifically prior knowledge of
markets, of ways to serve markets, and knowledge of customer problems, is important
for opportunity identification as entrepreneurs discover opportunities related to
information that they already possess (Shane, 2000, Ardichvili et al., 2003). Industrial
experience also increases an entrepreneur’s opportunity confidence which helps with the
opportunity identification process to make better judgements about the feasibility of the

opportunity and their ability to exploit it successfully (Dimov, 2010). Industry-specific
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experience can also be useful for the evaluation of new entrepreneurial opportunities
(Kor et al., 2007). Ucbasaran et al (2003b) highlight that industry experience can limit
the risks associated with the business during opportunity identification. Additionally,
industry experience can provide valuable knowledge, skills, and personal/professional
networks (Dimov, 2010, Cooper and Park, 2008). Entrepreneurs with industrial
experience have access to relationships with critical stakeholders, such as potential
customers, suppliers, or other resource providers, and can more easily secure resources
in the current venturing effort through previous industry connections (Kor et al., 2007,
Shane and Venkataraman, 2000). Empirical research indicates that specific industry
know-how is a significant determinant of both marginal new venture survival and
growth (Cooper et al., 1994).

2.5.4 Education and new venture creation

The literature also suggests that prior education or ‘intellectual capital’ may benefit the
entrepreneur during the new venture creation process (Cooper and Park, 2008). More
specifically, prior education has been found to have a positive effect on an
entrepreneur’s capacity to recognise business opportunities (Ramos-Rodriguez et al.,
2010, Arenius and Clercg, 2005, Davidsson and Honig, 2003). Some argue that
empirical research indicates that education is a significant determinant of new venture
survival and growth (Cooper et al., 1994) while others explain that empirical research
has demonstrated a range of results regarding the relationship between education and

new venture creation (Davidsson and Honig, 2003).

From a review of the literature, most studies highlight the benefit of education to new
venture creation. A study from Ucbasaran et al (2008) found that entrepreneurs with
higher levels of education reported higher probabilities of identifying more
opportunities. The reason for this, according to Shane (2000) and Roberts (1991), is that
prior information stemming from education influences the entrepreneur’s ability to
understand, extrapolate, interpret and apply new information. Arenius and Clecq (2005)
also suggest that an entrepreneur’s education may enhance the opportunity recognition
process through the facilitation of access to knowledge, e.g. such as alumni network
contacts, provide a broader knowledge base to draw from and provide more self-
confidence for the entrepreneur to come up with good ideas. Park (2005) highlights that
technical knowledge stems from education which contributes to opportunity recognition

and development. Formal education may also assist in the accumulation of explicit
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knowledge that may provide skills useful to entrepreneurs (Davidsson and Honig,
2003).

2.5.5 Family background and new venture creation

Unlike the other categories discussed above, an entrepreneur’s family connection, such
as the role of family members and/or family experience with small business or self-
employment and its effect on new venture creation, has received limited attention in the
entrepreneurship literature (Rogoff and Heck, 2003). Some have found a family
connection positively influences new venture creation (Westhead et al., 2004, Rogoff
and Heck, 2003) while others found that family experience with small business or self-
employment is not strongly associated with small business foundation (Mazzarol et al.,
1999). Westhead et al (2004) and Chrisman et al (2003) highlight that a family provides
human capital resources such as potential business partners. Family members have also
been found to contribute financial resources and social networks which positively affect
new venture creation (Rogoff and Heck, 2003, Steier and Greenwood, 2000, Liao and
Welsch, 2005). It has been suggested that family role models also positively influence
entrepreneurs during the new venture creation process (Busenitz and Lau, 1996,
Ronstadt, 1984). Rogoff and Heck (2003) explain that family provides a major source
and origin of education and values that are critical to entrepreneurs during the new
venture creation process. In relation to student entrepreneurs, one study found that a
high percentage of student entrepreneurs stem from families who are involved in their

own businesses (Robertson and Collins, 2003).
2.5.6 Summary

The above review of the entrepreneurship literature highlighted that entrepreneurs are
heterogeneous. As a result, various typologies have been created to be able to compare
entrepreneurs including typologies based on prior entrepreneurial experience (e.g.
novice and habitual entrepreneurs), individual status (professors, assistants, researchers
and doctoral students and students) and type of spin-off they correspond to (academic or
student spin-offs). While there are no formal typologies, researchers have also focused
on differences between entrepreneurs based upon prior industrial experience, education
and family background. However, despite these typologies and the recognition that
entrepreneurs are heterogeneous, there are limited studies comparing entrepreneur
types. One exception to this are studies focused on comparing entrepreneurs based on
their prior entrepreneurial experience.
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Apart from the typologies of different types of entrepreneurs, other studies have focused
on understanding how the experience and background of entrepreneurs affects new
venture creation. This includes studies focusing on how prior entrepreneurial
experience, industrial experience, education and family background affect entrepreneurs
during the new venture creation process. These studies highlight that entrepreneurs are
positively affected by their prior experience and background during new venture

creation.

2.5.7 Conceptual framework: incubation, RIS and entrepreneurship
literature

Based on the above review of the entrepreneurship literature, key components have
been added to the conceptual framework from the end of the RIS literature review (see
Figure 2.8). The entrepreneur has been largely ignored by existing incubation process
research despite the fact that they are the key actors incubated and the recognition that
they have a particularly important influence on the ability of ventures to spin-off from
the process (Phan et al., 2005). Not only is the perspective of the entrepreneur not
accounted for, but there is a failure to account for the differences between entrepreneurs
and how individual entrepreneurial characteristics affect their ability to start a new
venture in the context of the incubation process. The review of the entrepreneurship
literature highlighted that it is important to consider the heterogeneity of entrepreneurs
as they have different experiences and backgrounds which affects potential new venture
creation. More specifically, the literature suggests that prior entrepreneurial experience
positively affects entrepreneurs during new venture creation (Shane and Khurana,
2003). As a result, entrepreneurial experience has been added into the conceptual
framework linked to the entrepreneur. The literature also highlights that prior industrial
experience also positively affects entrepreneurs during new venture creation (Shane,
2000, Ardichvili et al., 2003). Industrial experience has also been added into the
conceptual framework and linked to the entrepreneur. Most research on the role of
education in new venture creation also found that it positively affects entrepreneurs
during new venture creation. As a result, education has been added to the conceptual
framework and linked to the entrepreneur. Finally, the entrepreneurship literature
highlights that an entrepreneur’s family background may positively influence new
venture creation. Family background has been added into the conceptual framework.
This now represents a holistic conceptual framework to be validated and developed
through inductive theorising from empirical insights. Chapter 3 now turns to the

research methods chapter which explores the data collection and analysis approach.
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Chapter 3: A Methodological Approach to Researching
Incubation Processes

The previous chapter reviewed the incubation literature and focused on presenting the
gaps surrounding research on incubation processes. The RIS and entrepreneurship
literature were also reviewed and integrated with the incubation literature to develop a
conceptual framework for analysing the case studies which will be discussed in the next
chapter. This chapter explains and justifies the methods used in this thesis. The research
questions outlined and explained in Chapter 1 and 2, which focus on understanding in-
depth processes (e.g. approaches to incubation) and their differences, require a
qualitative research strategy and multiple-case study research design. The chapter
begins by discussing the qualitative research strategy and the epistemological and
ontological orientations of the study. Second, the choice of a multiple case study
research design is then explained. Third, the selection of cases for the study, which was
based on theoretical sampling, is addressed. Fourth, the sample and data collection
methods used in the study are described in detail. Fifth, the data analysis process
including the framework approach and use of NVivo is explicated. Finally, research

ethics and how it was embedded in the research process is described.

3.1 Research strategy

This thesis utilised a qualitative research strategy. The rationale for selecting a
qualitative approach is based on its emphasis on inductive theory generation, an
interpretive epistemological orientation, a constructionist ontological orientation and its
ability to capture complexity (Bryman and Bell, 2007). Utilising a qualitative approach
which focuses on inductive theory generation enables the thesis to generate empirically-
based knowledge to provide an in-depth understanding of how approaches to incubation
function, as one of its strengths is its ability to uncover “deeper processes in individuals,
teams and organizations and understanding how those processes unfold over time”
(Bluhm et al., 2011:1870). The one departure from a pure-inductive approach is the
initial identification of relevant constructs arising from previous incubation literature
which offer a potential structure for exploring the differences in approaches to

incubation. These constructs will be discussed in the next Section 3.2.

67




A qualitative approach was also chosen because an interpretive epistemological
approach enables an “understanding (of) the social world through an examination of the
interpretation of that world by its participants” (Bryman and Bell, 2007: 402). This
perspective is in line with the main aim of the study, which is to capture how incubation
processes function through the experiences of individual, incubated entrepreneurs.
Finally, a qualitative research strategy was also selected as it is based on a
constructionist ontology which implies that “social properties are outcomes of the
interactions between individuals, rather than phenomena ‘out there’ and separate from
those involved in its construction” (ibid: 402). This perspective also fits with the
viewpoint of this thesis which recognises that the incubation experiences of the
entrepreneurs can be socially constructed — positively or negatively — around their
interaction with incubator management actors and other actors (e.g. other incubatees
and external actors). The next section will discuss the research design utilised in this

thesis.

3.2 Research design

The research design is based upon three key factors including a multiple case study
methodology, different constructs for building the comparison and the adoption of the
entrepreneur’s perspective. Figure 3.1 provides an overview of the research design. The

rest of this section is dedicated to explain how these factors affect the research design.

First, a multiple case study methodology was adopted as multiple cases
characteristically offer a stronger base for theory building (Yin, 1994), and ‘yield more
robust, generalisable and testable theory than single-case research’’ (Eisenhardt and
Graebner, 2007: 27). Additionally, the multiple case approach choice was based on
findings from the review discussed in Chapter 2. From this review, it was found that
existing incubation literature fails to account for the heterogeneity of incubation
processes. As a result, this thesis was specifically designed around accounting for these
differences by selecting three different incubation approaches (a regional process, a
university process and a student process)® and comparing them across four constructs
(the incubation process, the incubator’s objectives and resources, the entrepreneur type
and the role of the RIS).

® The rationale for selecting these three specific process types will be discussed in detail in the next
section 3.3.
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Figure 3.1: Multiple case study research design and constructs (Author’s own)

Second, because of the heterogeneity of the cases (i.e. incubation processes), there was
a need to introduce a common basis for their comparison. This common basis consists
of the four broad categories of construct mentioned above. This methodological choice
Is an essential tool for the comparison across the different cases which takes place in
Chapter 6.

The first construct used to compare the cases is the incubation process. This construct
includes the components (the selection process and business support process) of the
process and how the components function. The reason for selecting this construct is that
the main focus of this thesis is to understand how different incubation processes

function.

The second construct utilised to compare the cases is the incubator’s objectives and
resources. The rationale for selecting this construct is that the objectives and resources
of the larger incubator may affect the processes and how they function (Clarysse et al.,
2005, Hackett and Dilts, 2004b). The failure to account for the objectives and resources
employed by an incubator to the incubation process limits an understanding of the

process (ibid).

The third construct used to compare the cases is the RIS. The RIS includes regional
organisations/actors and the socio-economic and cultural setting. The motivation for

selecting this construct is that it has been suggested that the incubation process
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transcends the incubator (Hackett and Dilts, 2004b) drawing from external organisations
which may be regional. Despite the cases being located in one region, it is likely that
there are differences in how the processes utilise the RIS which this thesis accounts for’.
This conjecture is based on existing studies which suggest that an incubator’s mediation
activities may differ in relation to the innovation system they connect to (Bergek and
Norman, 2008).

The fourth construct used to compare the cases was the entrepreneur type. The
entrepreneur type includes academic entrepreneurs, student entrepreneurs and non-
academic/student entrepreneurs. The rationale for selecting this construct is that
entrepreneurs in the context of the incubation process are heterogeneous in relation to
their individual status (e.g. professors, assistants, researchers and students) (Pirnay et
al., 2003) and their experience and backgrounds. This includes entrepreneurial
experience, industrial experience, (Mosey and Wright, 2007, Bruderl et al., 1992),
education (Ramos-Rodriguez et al., 2010, Arenius and Clercq, 2005, Davidsson and
Honig, 2003) and family background which affects their success in new venture
creation (Westhead and Wright, 1998) and potentially their success in the incubation
process®. As a result, it has been suggested that researchers need to accommodate the

heterogeneity of entrepreneurs into their research designs (Ucbasaran et al., 2003b).

Third, this thesis is designed around the entrepreneur’s perspective of how they
experience the incubation process as most existing research focuses on the incubator
management level of analysis. Capturing the entrepreneur’s perspective is important
because of the main influence they have on the ability of ventures to spin-off from the
incubation process (Phan et al., 2005). Additionally, recent findings suggest that
entrepreneurs may have a different perspective on how the process functions from
incubator management actors (Patton et al., 2009). The next section will discuss the

criteria behind the selection of cases.

3.3 Selection of cases

The rationale for selecting the three process types (a regional process, a university
process and a student process) was based on theoretical sampling on the likelihood that

the cases will offer theoretical insights (Eisenhardt and Graebner, 2007) as all three

" The selection of the region will be discussed in the below section 3.3.
® The entrepreneurs selected and their backgrounds will be discussed in-depth in section 3.4.
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processes are connected to incubator archetypes (a regional incubator and two
university incubators) (vonZedtwitz, 2003) and are non-profit entities which are the
most common types (Hackett and Dilts, 2004b). This approach of selecting
process/incubator archetypes is similar to another study whose aim was also to
understand the differences across incubator types (vonZedtwitz and Grimaldi, 2006)°.

The regional process, which was based within a regional incubator, was selected over
other regional incubation processes in the North East region as it provided funding for
the research undertaken in this thesis. Despite this initial selection constraint, the
process represented an interesting case as it was part of Newecastle’s ‘Science City’

(NSC) designation by the national government in 2004.

The regional incubator is new, having only been established in 2009. Since its
establishment, 15 entrepreneurs have been supported and spun-off from the process in
sectors including ageing and health, sustainability, engineering and IT. The incubator’s
main objective is to create high-growth spin-offs to contribute to regional development.
It is a well-funded process with funds totalling £6,600,000 through One North East™
(£3,600,000 funded by single programme and £3,000,000 funded by European Regional
Development Fund - ERDF). Apart from One North East, the other principal
stakeholders are Newcastle University and Newcastle City Council. The process
focused on providing entrepreneurs with business support (including a rare occurrence
of a salary) to develop ideas based on market needs or insight-led innovation while they
were physically incubated ranging from six months to one year ™. Incubator
management actors were housed in the incubator including a Chief Executive Officer
(CEO), Innovation Director, Finance Director and procurement staff. Along with
supporting incubated entrepreneurs, the incubator also supported other regional

entrepreneurs. However, those entrepreneurs are not the focus of this research.

The Newcastle University process, which was based within a university incubator, was
selected over other university processes as it was 100% managed by the University’s
TTO. The importance of selecting a process which was 100% managed by the

University is that previous research found that university processes not 100% managed

® While this study was specifically interested in understanding the differences in the service profiles of
incubators, it still highlights the importance of selecting archetypes.

10 One North East is now closed due to government mandate.
1 The incubation timeframe changed from a 12 month period to a 6 month period .
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by the university could not pursue their own commercial agendas even if the university
allowed relatively wide operational latitude (vonZedtwitz, 2003). On the contrary,
processes managed exclusively by a university fully reflect the university’s
commercialisation agenda. The latter is important for this study to capture better the

way a university incubation process functions.

The TTO was established in the early 1990s. Since its establishment, 31 academic
entrepreneurs have been supported and spun-off from the process in sectors including
ageing and health, sustainability, engineering and IT. The creation of spin-offs to
contribute to regional development is a third strand objective in relation to the
university’s main objectives which are to be a world-class research intensive university
and deliver teaching and facilitate learning. The process focuses on supporting
Newcastle University’s academic entrepreneurs to commercialise ideas based on their
research through a team of BDMs. There is no physical incubation space as academics
are based within their academic departments. Incubator management actors include the
director of the TTO and BDMs that act as intermediaries between the TTO and the
academic. It is important to highlight that at the time of interviews with incubator
management actors and academic entrepreneurs, the process was in the middle of going

through a restructuring from a centralised system to a faculty-based system.

The student process was selected as it was based within the Careers Service at
Newecastle University in a student incubator. The importance of the selection of this case
was that it was based within the same university as the university incubation approach
which controlled for the differences in university culture to ensure comparability across
cases (Clark, 1998). The student incubator was established in 2001. Since its
establishment, 167 spin-offs have been supported and spun-off from the process in
sectors including retail, manufacturing, ageing and health, sustainability, engineering
and IT. The creation of student spin-offs is a secondary objective to developing the
entrepreneurial capacity of the student. The process focuses on providing types of
business support to student entrepreneurs either based on their research or other
business ideas through a team of externally bought in business advisers. The student
incubation process is not well-funded. In 2011/12, the incubator’s total expenditure for
its activities included £87,000 and only provides access to small funds entrepreneurs
can apply for including £250 pre-start and post-start grants. While the process maintains
a physical space which students have access to, the process is not focused on physical
incubation of student entrepreneurs. Incubator management actors include the director
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of the incubator, other internal business advisers and external business advisers some of

whom are not 100% based in the incubator.

In addition to the selection of the incubation process cases, it is also important to
highlight how the entrepreneurs (the unit of analysis) within each case were selected.
The selection of entrepreneurs within each process was based on multiple criteria
including the spin-off’s sector, the background of the entrepreneur and the time frame
the entrepreneur moved through the incubation process. The spin-off’s sector was
considered to ensure the comparability across cases and to control for sector as it was
outside the study’s main focus. As a result, entrepreneurs were selected across the three
processes based on their spin-off fitting into three main sectors: ageing and health,
sustainability and engineering/IT. It needs to be highlighted here that although the first
two are not sectors with the narrow economic definition, they can still be considered
relatively homogenous sectors. These sectors represent the three main sectors that the

North East region has focused on developing as part of their NSC initiative.

Entrepreneurs were also selected on the basis of their previous background including
their prior entrepreneurial experience, industrial experience and education. Using
LinkedIn, academic websites and CVs obtained from the incubators, the entrepreneurs
were selected with and without entrepreneurial experience, industrial experience and
education. Another selection criterion was the time frame they moved through the
incubation processes. Entrepreneurs that had spun-off from the process (retrospective
cases) and entrepreneurs that were currently going through the process at the time of
interview (real-time cases) were both selected to participate in the research. The
rationale for this was to mitigate bias and “retrospective sense making” by combining
retrospective and real-time cases (Eisenhardt and Graebner, 2007:28). From these
retrospective and real-time cases, entrepreneurs were selected throughout the life time
of the incubation process to capture a complete understanding of how the incubation
process functions as it has been suggested in the literature that incubation processes may
change over time (Grimaldi and Grandi, 2005).

The selection of cases within the same region was also an important choice to control
for regional factors to be able to compare the three different processes. All cases

selected were based within the North East region? which represents a region that has a

12 The North East region is defined as an administrative region and includes the sub-regions of County
Durham, Northumberland, Tyne and Wear and Teesside.
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weak RIS and in relation to entrepreneurship performs poorly on key indicators of
entrepreneurship (e.g. VAT registrations and Total Entrepreneurial Activity (TEA))
compared with other English regions (Johnson and Reed, 2008). The rationale for
selecting a region with a weak RIS and poor performance of entrepreneurship was that it
has been suggested in the literature that incubation processes will play a more proactive
incubation role in regions characterised by weak entrepreneurial communities than
regions that benefit from high levels of innovation where the region acts as an incubator
for the spin-out companies (Clarysse et al., 2005). Therefore, the North East region
provided the opportunity to address better the research questions around how incubation
processes function. The next section will discuss the sample and data collection

methods utilised.

3.4 Sample and data collection methods

As Gephart (2004: 458) has identified, “qualitative research requires qualitative
methods by definition™. In this thesis, the qualitative research method to collect data
was semi-structured interviews to explore how incubation processes function from the
perspective of the entrepreneurs. The rationale for selecting this method is that by nature
the approach provides structure and flexibility to the interview process (Bryman and
Bell, 2007). The importance of structure is that it provided standardisation of the
interview questions across the cases which was essential for cross-case comparability.
On the other hand, flexibility enabled questions to be asked that were not on the original
list and the ability to pick up on things the interviewees said during the interviews
(ibid). Prior to conducting the official interviews, a pilot study was undertaken to
address any issues with the interview questions and to test how well the questions
flowed (Bryman and Bell, 2007). Two entrepreneurs from the regional incubation
process were interviewed based on the questions developed. The success of the
interviews did not require any changes to the original questions but provided a greater

sense of confidence when proceeding with the official interviews.

The time frame of the interviews ranged from sixty minutes to two hours. Audio
recording was used during all interviews to maintain the original detail provided by the
interviewees and to enable for transcriptions. The standardisation of questions and the
recording of answers reduced the error of interview variability (Bryman and Bell, 2007).
The interview questions were based around the areas the research questions sought to
address which included (see Appendix I for list of questions):
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e the dynamics of the incubation process
e the entreprencur’s experience and background and how it affected their
incubation process journey

e the role of the region in the incubation process

Post interviews, the bulk of the data were transcribed by the author to ensure in-depth
emersion in the data (Ritchie and Spencer, 1994). Professional transcribers were also
employed to speed up the process. The volume of data obtained through the empirical
investigations in terms of words was 513,442, The continuation of this section will
explain, in-depth, the data collection methods broken down by incubation process as the
data collection method differed by process due to their differences in incubation periods

and the actors involved in managing each process and their perspective on access issues.
The Regional Incubation Process

In the regional process, data were collected through a series of steps. First, from a list of
twelve entrepreneurs obtained from the incubator, five entrepreneurs that had spun-off
from the process were selected and asked to participate in the semi-structured interviews
to discuss retrospectively their incubation experiences. The criteria for the selection of
entrepreneurs were discussed in the above section. In addition to interviewing the five
entrepreneurs, an additional three entrepreneurs were interviewed longitudinally across
their nine month incubation period. The three entrepreneurs were interviewed every two
weeks™ from the beginning of the process until they spun-off from the process. This
longitudinal approach acknowledges multiple calls in the literature for further
longitudinal entrepreneurship research to chart the development of entrepreneurial
ventures over time (Davidsson et al., 2001, Bygrave, 2007). While not longitudinal
research per se, this gesture enabled a deeper understanding of how the process
functions from entrepreneurs who are going through the process in real time, helping to
overcome the problem with post hoc reflection in the other interviews. Table 3.1
provides an overview of the sample of entrepreneurs interviewed including the spin-off
sector, timeframe in process, entrepreneurial experience, industrial experience,
education and family background. In addition to the eight entrepreneurs, three incubator
management actors who were highly involved in the process were also asked to take

part in the semi-structured interviews for triangulation purposes and to gain the insights

¥ Mid-way through the process this time frame changed to once every month as it was found that
interviewees had more to discuss after a month’s time.
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. Timeframe Entrepreneurial Industrial . Family Business
Entrepreneur Spin-off sector . X . Education
In process experience experience Background
Entrepreneur #1 Susta_lnab|_l|ty; 2010 Started 2 engineering Automotive design MBA No
Engineering consultancies
Entrepreneur #2 Ageing and Health 2010 Involved with biotech Regengr_auve MBA, PhD No
start-ups medicine
Entrepreneur #3 Ageing and Health 2010 Started 2 SErvice None BA No
consultancies
Entrepreneur #4 Sustainability 2011 Started 3 I:IESSter start- Teaching BSc No
Sustainability
Entrepreneur#5 Sustainability 2011 Started 2 start-ups and economic 2 Ml\i Ec;:md No
development
Masters in
Entrepreneur #6* Sustainability 2012 Started 3 start-ups IT Software No
Engineering
Entrepreneur #7* Engineering 2012 Started 3 %rsstlve start- None None No
Entrepreneur #8* Ageing and Health 2012 Started 2 start-ups None None No

Note: *Denotes entrepreneurs were longitudinally tracked.

Table 3.1: Non-academic/student entrepreneur interviewees by spin-off sector, timeframe in process and entrepreneur characteristics



of the individuals responsible for managing the process. These additional interviews
were conducted to control for interpretive bias on the part of the researcher and to gain
additional insight from highly knowledgeable informants (Eisenhardt and Graebner,
2007). In total, 11 individual semi-structured interviews for the regional process were
conducted (face-to-face and via phone) in the period April — December 2011.

Apart from semi-structured interviews, unstructured observation was also utilised to
understand further how the regional process functioned (Bryman and Bell, 2007). The
case study approach characteristically joins data collection methods such as archives,
interviews, questionnaires and observations (Eisenhardt, 1989). The unstructured
observation involved the researcher joining thirty incubator team meetings, sitting-in
on two idea development meetings between the entrepreneurs, one communications
group meeting, one core partner meeting, two incubator away days and three six science
city meetings, ten incubator sponsored regional events and watching the entrepreneurs

in the incubation space.
The Student Incubation Process

In the student process, data were collected in a slightly different way from the regional
process. The first step involved an initial meeting with the Assistant Director of the
Careers Service who manages the process to discuss the thesis’s research objectives and
acquire access to the student entrepreneurs. Second, a list which included all the student
entrepreneurs that had been supported by the process was requested from the Assistant
Director. As the list provided only included information on the name of entrepreneur
and spin-off, the third step involved internet research to obtain information on the start-
ups and classify them into sectors. Based on this information, from the list of one
hundred sixty-seven student entrepreneurs that had been supported from 2001 to 2011,
ten entrepreneurs (two from the same spin-off) were selected. The selection criteria for

choosing students to participate were discussed above.

In addition to selecting ten student entrepreneurs, an additional three student
entrepreneurs who were going through the process were also selected to be interviewed.
To obtain access to these three student entrepreneurs, the Assistant Director was re-
approached. These individuals were then contacted by the Assistant Director explaining
the research and asking if they were willing to participate, to which all three agreed.
Unlike the second group of non-academic/student entrepreneurs that were interviewed
longitudinally, this second group of student entrepreneurs could not be tracked
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longitudinally due to the timeframe of the student process which exceeded the PhD
period. To accommodate this, the three student entrepreneurs selected were at different
stages of the process to acquire more of a window into the process. Table 3.2 provides
an overview of the student entrepreneurs interviewed including the spin-off sector,
timeframe in process, entrepreneurial experience, industrial experience, education and

family background.

Along with the thirteen student entrepreneurs interviewed, two other incubator
management actors who were highly involved in the student process were also asked to
take part in the semi-structured interviews for triangulation purposes and to gain the
insights of the individuals responsible for managing the process. In total fifteen
individual semi-structured interviews for the student incubation process were conducted

(face-to-face and by telephone) in the period April — December 2011.
The University Incubation Process

In the university incubation approach, the data collection process was similar to the
student process. The first step involved an initial meeting with the TTO Director to
discuss the research objectives and access to data. Second, a list of all academic
entrepreneurs supported by the TTO was requested from the TTO Director. As the list
only included information on the name of the academic entrepreneur, spin-off, trading
date and status, research was undertaken to obtain information on the spin-offs and
classify them into sectors. Based on this information, from the list of thirty-one spin-
offs that had been supported from 1990 to 2010, twelve spin-offs were selected based
on the criteria discussed above. This represented eighteen academic entrepreneurs as six
spin-offs had two pairs of academic entrepreneurs and six spin-offs had one academic
entrepreneur. Multiple academic entrepreneurs from one spin-off were interviewed for

triangulation purposes.

In addition to selecting eighteen academic entrepreneurs, an additional four academic
entrepreneurs were selected to be interviewed who were going through different stages
of the process. To obtain access to these academic entrepreneurs, the TTO Director was
asked to provide a second list of academic entrepreneurs the process was currently
supporting. These individuals were contacted by the TTO explaining the research and

asking if they were willing to participate, which all agreed.
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Entrepreneur Spin-off Timeframe in Entrepreneurial Industrial Education  Family Business

sector process experience experience Background

. . PhD
Entrepreneur #1 Ageing & Health 2007 None Drug Design Biochemistry Yes
Entrepreneur #2 Engineering 2007 None Business development BA Yes
Entrepreneur #3/4 Sustainability 2009 None None; engineer MEng; MEng Yes
Entrepreneur #5 Sustainability 2005 None Consulting PhD Yes
Entrepreneur #6 Ageing & Health 2009 None Teaching BSc Yes
Entrepreneur #7 Ageing &Health 2008 None Sales executive BA Yes
Entrepreneur #8 Sustainability 2004 None Marine sector BEng Yes
Entrepreneur#9 Engineering/IT 2005 None Engineering BEng Yes
Entrepreneur #10 Sustainability 2001 None None PhD Yes

Masters
Entrepreneur #11* Sustainability 2012 (Product None Architecture Renewable Yes
development)
Energy
. . 2012 (Business plan Masters
*
Entrepreneur #12 Engineering/IT development) None None Digital Media Yes
- 2012 (Idea Started 2 o 2 MScs and
*

Entrepreneur #13 Sustainability development) companies Sustainability MBA Yes

Note: * Denotes entrepreneurs in process interviewed at different stages.

Table 3.2 Student entrepreneur interviewees by spin-off sector, timeframe in process and entrepreneur characteristics
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As the initial list included twenty-seven academic entrepreneurs and no information was
given on the status of these individuals in the process, all twenty seven academic
entrepreneurs were emailed explaining the research and asking for them to provide their
current status in process. Based on their responses, from the list of twenty seven
academic entrepreneurs, four were selected. Similar to the student entrepreneurs, this
second group of academic entrepreneurs could not be tracked longitudinally due to the
timeframe of the process which exceeded the PhD period. To accommodate this, the
four academic entrepreneurs selected were at different stages of the process to acquire a
window into the process. Table 3.3 provides an overview of the academic entrepreneurs
interviewed including the spin-off sector, timeframe in process, entrepreneurial

experience, industrial experience, education and family background.

Along with the twenty two academic entrepreneurs interviewed, four other university
actors who were highly involved in the university incubation process were also asked to
take part in the semi-structured interviews for triangulation purposes and to gain the
insights of the individuals responsible for managing the process. In total twenty-six
individual semi-structured interviews for the university incubation process were
conducted (face-to-face and by telephone) in the period April — December 2011. The
next section explains the data analysis framework used to analyse the data.

3.5 Data analysis

The data were analysed using a combination of the ‘framework’ approach and NVivo.
The framework approach is an analytical method of qualitative data analysis which
involves a process of familiarisation, identifying a thematic framework, indexing or
coding, charting, mapping and interpretation according to key issues and themes
(Ritchie and Spencer, 1994). Framework was chosen as it is in line with the agreed
methods within the case study-based research approach including familiarisation,
searching for cross-case patterns and emerging theory (Eisenhardt and Graebner, 2007).
Additionally, framework was selected as one of framework’s key features is it allows

between — and within — case analysis (Ritchie and Spencer, 1994).

The data analysis was also supported by the use of NVivo, a computer-assisted
qualitative data analysis software (CAQDAS) as it helps facilitate the analysis of
qualitative data (Bryman and Bell, 2007). The benefit of utilising NVivo is that it
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. Timeframe Entrepreneurial Industrial . Family Business
Entrepreneur Spin-off sector . . . Education
In process experience experience Background
. Business development;  PhD, MBA; .
Entrepreneur #1/2 Ageing & Health 2001 None Pharma PhD No; Yes
Entrepreneur #3 Ageing & Health 1998 None None PhD No
Entrepreneur #4 Ageing & Health 2001 None None PhD No
Entrepreneur #5 Sustainability 2001 EXFSJ?aSrl:_fESO 1 Engineering Masters No
Entrepreneur #6 Engineering/IT 2003 ! C:tr;'tj_ljzncy Engineering PhD No
Entrepreneur #7/8 Ageing & Health 2000 None; 1_start_—up & None PhD; PhD No; Yes
academic spin-off
Entrepreneur #9/10 Ageing & Health 1989 None Medicine/Diagnostics PhD; PhD No; Yes
Entrepreneur#11 Ageing & Health 2002 None None PhD No
2 start-ups & 1 ) )
Entrepreneur #12/13 Engineering/IT 2008 academic spin-off; F_’harma, Law & PhD; MBA, No
business development PhD
2 start-ups
Entrepreneur #13/14 Ageing & Health 2011 None Therapy; Therapy MPhil; PhD No
. 2012 (Product . .
*
Entrepreneur #15 Ageing & Health development) None Clinical Physiology PhD No
Entrepreneur #16* Ageing & Health 2012 (Product None Dentistry PhD No
development)

Entrepreneur #17* Ageing & Health 2012 (Spin-off) None Therapy PhD No
Entrepreneur #18* Ageing & Health 2012 (Idea None None PhD Yes

development)

Note: *Denotes entrepreneurs in process interviewed at different stages.
Table 3.3: Academic entrepreneur interviewees by spin-off sector, timeframe in process and entrepreneur characteristics
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enables the researcher to handle large amounts of data more easily “enhancing
transparency” and, therefore, it has been argued the quality of the findings and argument
may be more easily judged (Crowley et al., 2002:193). To aid in the best use of NVivo,
a training course focused on utilising the programme for qualitative analysis was
undertaken at Newcastle University alongside an international webinar provided by
NVivo from a trained NVivo employee. Multiple NVivo manuals which focus on best

use of the programme were also utilised (Gibbs, 2002, Richards, 1999).

When looking to the data analysis stages, the first step involved the process of
familiarisation or “immersion in the data” gaining an overview of the data collected
(Ritchie and Spencer, 1994:179). This process included listening to the recorded
interviews, reading transcripts and studying observation notes. The intervi