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ABSTRACT

The aim of this research is to understand the key influencing factors in spioff development.
Whilst there is a growing stream of spiroff literature, greater attention is needed to understand
what inhibits and enables spinoff development. This researclbegins to address this gap by
exploring the key influencing factors of spiroff development at the institutional, firm and

individual level.

This research conducts 25 irdepth, semistructured interviews with stakeholders in the spin
off ecosystem. Intewviews were conducted with scientists/academic entrepreneurs, university
technology transfer office (TTO) managers, commercialisation managers and government
actors. These interviews were complemented with two fulday direct observations of KiwiNet
Investment Committee Meetings. The benefit of these various data sources allowed for rich
insight into the key influences of spiroff development, at a range of levels. Data was analysed

using pattern matching and a coding process.

The findings show that academis are encouraged to partake in commercialisation activities by
university management, government and commercialisation actors, and there are established
support mechanisms to create spiroff ventures. Importantly, the findings imply there are
limitations with these mechanisms as university culture, misaligned expectations and opinions,
and entrepreneurial inexperience cause barriers for spiroff development. Thus these findings
indicate that the development of spiroffs is complicated and involves a multitde of
stakeholders. This suggests that while the involvement of these stakeholders are necessary in
supplementing capability and resource deficiencies, their effectiveness may depend on the
ability to align various interests and communicate differences. @vall, this research contributes
to existing literature by exploring the key influences in spiroff development. Several

theoretical and managerial implications are highlighted.
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CHAPTER 1 - INTRODUCTION

1.1 - Background
Academic spinoffs are recognised as an effective form of knowledge transfer not only because

they exploit innovations and new knowledge, stimulate local and regional markets, but also
make a significant contribution to university productivity (Algieri, Aquino & Succurro, 2013;

Van Weele, van Rijnsoever & Nauta, 2017). An academic spiifihas been defined as a new
venture that was created by current students or faculty members to exploit research outcomes
(Soetanto & Jack, 2016). Various motives drive thidevelopment of spinoffs. Universities

support spin-offs as it demonstrates their capability to be entrepreneurial and forwarehinking

in translating scientific discoveries (Clarysse, Wright & Van de Velde, 2011). Society and
business users encourage spioffs as they believe they can benefit from knowledge transfer

and it will aid some of society's problems (Casati & Genet, 2014; Neves & Franco, 2016). Policy
makers support spiroffs as they aim to increase synergies between universipndustry -
governmentand they find that spinoffs present commercial opportunities that strengthen the
coevolution of scientific opportunities (D" Este
Dutot, 2016). Finally, the drivers behind academics commercialising their ressl through spin-
offs can be intrinsically and extrinsically based (Lam, 2011). In scenarios where academics are
extrinsically motivated, this can be driven by the desire to solve problems or create job
opportunities with industry (Grimaldi et al. 2011). In situations where academics are

intrinsically motivated, it can be to achieve recognition for a scientific discovery in their
community or an alternative form of revenue generation (Ambos et al. 2008; Clarysse, Tartari &

Salter, 2011).

Along with the variety of parties interested in spinoffs, there is also the complexity that ensues
as these actors become stakeholders to spwoff ventures (Rasmussen, 2011). Spioffs operate

in complex and turbulent environments given the multitude of stakeholders involed, as well as



start-ups being distinct from university activity (Bjornali, Knockaert & Erikson, 2016). The
combination of turbulent environments and various stakeholders with the demanding and
complex tasks that are experienced in sphoff creation make hese new ventures

heterogeneous in nature (Bjornali, Knockaert & Erikson, 2016; Clarysse, Wright & Van de Velde,
2011; Rasmussen, Mosey & WrightA growing stream of literature explores the critical

junctures that spin-offs will face, how university techrology transfer offices influence spiroff
development and the impact of entrepreneurial competencies in spioff creation (Algieri,

Aquino & Succurro, 2013; Clarysse, Wright &an de Velde, 2011; Lockett & Vight, 2005;

Rasmussen, Mosey & Wright, 2011.

Whilst these studies show that spiroffs are important for the entrepreneurial university,
current understanding about what inhibits and enables spiroff development is incomplete.
Identified in the literature is the opportunity to explore the main challengs that spinoffs are
likely to encounter as academics attempt to commercialise their research results. The
complexity that is associated with spiroff development regard the lack of experience that
academics have in commercialisation and the cultural inbitors that discourage academic

entrepreneurship.

In light of these challenges, scholarly attention has focused on research from the triple helix,
entrepreneurial university, spin-off and academic entrepreneurship literature. The relationship
and linkagesbetween these levels are significant in contributing to the economy and developing
commercialisation opportunities (Van Horne & Dutot, 2016). Existing literature from the
institutional perspective on academic entrepreneurship has demonstrated that the ewation of
this area has been influenced by the nature of the external esystem (Kodama, 2008;
Gunasekara, 2006). The change in the external esgstem has led to the development of the
entrepreneurial university and thus changes in university managementfasmussen, Mosey &

Wright, 2011). However, more focus is needed on the knowledge transfer activity of spirif



development that incorporates a variety of views regarding the various inhibitors and drivers in

the spin-off process.

From the institutional theory perspective,the theory will help explain how spin-offs develop
and how the nature of the external ecsystem influences the commercialisation process
(Bruton, Ahlstrom & Li, 2010). Previous research has explored the changes that facilitate
academic etrepreneurship such as senior university management incorporating business
processes into their activities (Gunasekara, 2006). In addition, the institutional theory allows
the culture, tradition and history from an organisation to be considered, which isritical in spin-
off development given the importance of context (Tolbert, David & Sine, 2011). This leads to
consideration of spinoffs at the firm and individual level as researchers like Bercovitz &
Feldman (2007) identify that the individual traits of academic entrepreneurs are also likely to
be linked to the institutional context they belong to. This highlights the challenges that occur
within the entrepreneurial university as cultural norms shifts and tensions arise between
academics who value tradiional measures of excellence, opposed to academics that support

commercialisation activities (Wurmeseher, 2017).

To this end, research has regarded the types of commercialisation activities that are available to
academic entrepreneurs, includingoatenting, licensing, spiroff development and technology
park creation (Festel, 2015; Philpott et al. 2011). The entrepreneurial extent and involvement of
these activities vary between institutions and individuals, which highlight the heterogeneous
nature of commercialisation and processes that are adopted to undertake these actiet

(Abreu & Grinevich, 2013; Doner, Fryges & Schopen; Soetanto & Jack, 2016). From the
knowledge transfer activities, we find there is the opportunity to further explore acadmic spin-
offs and this research begins to address this gap by exploring the key challenges that occur in
spin-off development at the institutional, firm and individual level. The following section

outlines the research questions for this study.



1.2 - Research Questions
The purpose of this research is to explore the key influences in spoff development. To this

end, it poses the following research question:

What are the key influences in spin-off development?

For analytical purposes, this research adopta multi-level analysis that explores inhibitors and

drivers of the spin-off process at three levels; institutional, firm and individual.

a. What are the inhibitors and drivers at an institutional level?

b. What are the inhibitors and drivers at the firm level?

c. What are the inhibitors and drivers at an individual level?
These questions are addressed through the data collected from 25 interview respondents that
include academic entrepreneurs, university TTO managers, commercialisation managers and
government actors. This data was supplemented with direct observations of two fulllay
KiwiNet Investment Committee Meetings. Building on this data set, this research provides a
detailed description of what inhibits and enables spiroff development at the institutiond, firm
and individual level. In doing so, it is anticipated that this research will shed light on how

academic spinoffs are developed and the barriers that are overcome to achieve this endeavour.

1.3 - Structure of the Thesis
This thesis is organised inb six chapters. This chapter Chapter One- gives an introduction into

the research and provides the contextual background to this study.

Chapter Two assesses the literature underpinning this research and is broken into four sections.
The first two sections discuss literature around the triple helix and the entrepreneurial

university, respectively. The third section discusses the forms of knowledge transfer that is
conducted within the entrepreneurial university. The final section explores academic
entrepreneurship and in doing so, outlines the challenges that arise at the institutional, firm and

individual level.
10



Chapter Three explores the research design and methodology. Explained in this section is the
rationale for qualitative research and indepth, semistructured interviews. Next, the data
collection processes are explained, as well as concerns around validity, reliability and ethical

considerations. This chapter concludes with a description of the data analysis process.

Chapter Four presents thdindings of this research and begins by exploring the inhibitors and
drivers at an institutional level. Following this, the firm and then academic level findings are

discussed.

Chapter Five is the discussion of the findings and links these to the literatireviewed. It begins
by exploring the key influencing factors in spiroff development. Following this, theoretical

implications are explored.

Chapter Six concludes the thesis. It highlights the key findings of the research and how these
findings are sigrificant in relation to the research questions. This is concluded with the
theoretical contributions of the research, managerial implications, limitations and future

opportunities for research.

11



CHAPTER 2 - LITERATURE REVIEW

This research explores the &y influences in spiroff development that arise at the institutional,
firm and academic level. In doing so, it draws on the academic entrepreneurship and squiff
literature. This chapter reviews the literature in these fields to understand the approachat is
taken to this research. Section 2.1 examines the triple helix literature. Specifically, it builds the
background and context for which academic entrepreneurship has developed. Section 2.2
discusses the entrepreneurial university and academic entregneurs, as part of the triple helix
context. This section addresses the tensions within the entrepreneurial university and
introduces the forms of knowledge transfer that are conducted in academic entrepreneurship.
This leads into section 2.3 which discuss the various forms of knowledge transfer, concluding
that little is known about the specific activity of spinroffs. Finally, section 2.4 integrates
academic entrepreneurship and spiroffs to explore the tensions that arise in spiroffs at the
institution al, firm and academic level.

2.1 - Triple Helix

This section reviews the triple helix literature which is important for understanding the context
by which the entrepreneurial university, and thus academic entrepreneurship has developed.
Universities partaking in commercialisation and entrepreneurial activities are a result of the
increasing interactions between universityindustry -government relations (Etzkowitz et al.

2000; Philpott et al. 2011). Thignteraction can be considered as a triple helixfanstitutional
forces emerging within innovation systems (Etzkowitz et al. 2000; Philpott et al. 2011). The
triple helix eco-system is intended to be the core element of regional development (Leydesdorff,
2000; Miller et al. 2016). In pursuitof regionad evel opment , uni versiti
mi ssi on’
technology and knowledge transfer (Philpott et al. 2011). The relationship and linkages

between the three sphees aim to capture synergies that allow enhanced performance of all

12
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three groups (Philpott et al. 2011; Van Horne & Dutot, 2016).

The triple helix has blurred the traditionally distinct lines between academia and business. The
traditional mission of the university has been described as knowledge transfer through teaching
and education, as well as ensuring the advancement of knowledge through basic research
(Philpott et al. 2011; Rasmussen & Borch, 2011). However, the development of the triple helix
has se@ a shift from this traditionally perceived missionas wiversities have started
encouraging the incorporation of an entrepreneurial ideal. This isshere academic

entrepreneurs partake in commercialisation activities that benefit industry, policy makers ath
society (Philpott et al. 2011). These activities are reliant on academic participation as they are
well positioned to contribute and influence the innovation ecosystem with their knowledge and

scientific capabilities (Etzkowitz, 2011).

The establishmentof the triple helix has prompted various scholarly investigations which
explore different perspectives of the phenomenon. The triple helix literature has been examined
from both evolutionary and institutional perspectives (Li et al. 2016; Meyer, Sinilaine & Utecht,
2003). Research has explored the exchange mechanisms between the three functions of the
triple helix and this includes knowledge production, wealth creation and normative control (Li

et al. 2016). In contrast, research has also explored netwdrg and exchange between different
institutions and organisations and contributes to understanding how entrepreneurialism is

captured in universities (Li et al. 2016).

From these two distinct strands of research, it is likely the pressures from society drpolicy
makers formed the evolutionary perspective of research. This in turn developed the
institutional perspective to understand how universities reacted and evolved to these
pressures. For example, Gunasekara (2006) and Kodama (2008) explore instituta research
that evolved due to the nature of the external eegystem. Gunasekara (2006) found that senior

university management adjusted core behaviours in order to accommodate for regional needs.

13



Moreover, Kodama (2008) highlights that one of the methaguniversities utilise to adapt to
these changes are through technology transfer systems. Kodama (2008) explains this involves
intermediaries and regional firms possessing absorptive capacity that is critical in a regional
system for innovation activity. These studies highlight findings in the institutional perspective

in terms of how institutions react and shape movements from the triple helix. The changing
nature of this phenomenon demonstrates the complexity of academic entrepreneurship and the

various perspectives that are important in the commercialisation context.

The interactions within the triple helix can also be understood from the institutional theory
perspective. The institutional theory suggests that managers look to industry norms, firm
traditions and management activities. The purpose of firm managers looking at these processes
is to better secure their positions and achieve legitimacy (Soetanto, 2016). Within academic
entrepreneurship, the institutional perspective looks at how elements sutas regulatory
structures, governmental agencies, societal and cultural practices influence the rule sets that
universities will conform to. The institutional perspective suggests organisations evolve over
time and adopt industry tradition where instituti ons develop expectations that are deemed
appropriate actions for firms (Bruton, Ahlstrom & Li, 2010). Institutional theorists have
suggested organisations aim to be similar to their peers to achieve legitimacy with the key

driver affecting firm resources,survival and performance (Zhao et al. 2017).

Recent research from Zhao et al. (2017) highlights the need for the institutional theory to be
integrated into strategic action that management can take. The authors suggest that
institutional theory can be conmbined with resource-based views of the firm which can highlight
firm portfolio of resources, as well as institutional capital. The integration of institutional
theories with spin-off research provides a unique position to analyse entrepreneurial activities
of universities as they adopt commercialisation activities. This may limit some of the tensions

that arise as universities attempt to satisfy various stakeholders as university management

14



incorporate entrepreneurial activity.

The origination of the institutional theory from sociologists has seen research on the

development of new ventures (Tolbert, David & Sine, 2011). The institutional theory is a useful

lens to understand the impact that culture, tradition and history have on an organisation, and its
entrepreneurial success. Thee factorsare likely to influence spin-off development as the

institutional theory regards regulatory and cultural influences that guide new entrepreneurial

organisations. Tolbert, David and Sine (2011) found in their research ehtrepreneurship and

institutional theory that there is a relationship between the two elements. They argue that
institutions influence entrepreneurs’ opportunit
opportunities are seized. Equally, entrepreners are essential actors to the development and

institutionalisation of new processes and systems that enact change at the organisational level.

Moreover to this point of academic entrepreneurs, Bercovitz and Feldman (2007) research
academic entrepreneursand find that individual characteristics are important, but they are
dictated by the institution they operate within. If academic entrepreneurs find a misalignment
between their training norms, they will conform to the localized social norms in their workeco-
system, opposed to their prior experience. In addition, Simeone, Secundo and Schiuma (2016)
find that institutions affect the development of entrepreneurial activities and value creation.
They identified design elements (interpreted as prototyping, sese making and visualisation), to
be effective methods of connecting and aligning the needs and interests of numerous
stakeholders. Finally, Van Geenhuizen & Soetanto (2009) found clear signs of relations between
the strength of ties and network multiplexity between spin-offs and university impact. They
identified that well-connected networks of university and noruniversity contacts assist in spin
off development and achieving funding for their innovations. To this end, the institutional
perspective is avaluable lens to explore academic entrepreneurship given the applicability and

relevance to the phenomenon.

15



2.2 - Entrepreneurial University & Academic Entrepreneurs
Markman, Siegel & Wright (2008) argue greater pressures have been placed on universities t

undertake pro-active measures that ensure entrepreneurial stances are adopted and portrayed.
These pressures are a reflection of the increasing interactions within the triple helix.
Universities are responding to these calls by adopting an entrepreneutiaeal that is enacted
through academic structures. These ideals are reconfigured with entrepreneurial activities and
incorporate economic development alongside their traditional research and teaching missions
(Etzkowitz et al. 2000). The entrepreneurialuniversity is not restricted to the invention of
technologies or universities that are purely research oriented, but the entrepreneurial paradigm
can be enacted through teaching and various innovations in undergraduate education
(Etzkowitz et al. 2000). Tre entrepreneurial university not only produces new knowledge, but
they also diffuse knowledge into industry and society (Kalar & Antoncic, 2015). This is evident
as the core competency of the university has extended to some business functions with a shift
from the original generation and dissemination of human capital and knowledge (Etzkowitz,
2011; Kim, Kim & Yang, 2012)Now, entrepreneurial universities contribute by shaping and

diffusing IP through various methods of internal and external innovations.

Within the entrepreneurial university, academic entrepreneurs are faculty members like
scientists who behave in an entrepreneurial manner as they identify opportunities and ensure
resources are secured to enable their activities (Dorner, Fryges & Schop@0,17). The academic
entrepreneur is the actor who bridges the gap between the research and business world
(Walter, Auer & Ritter, 2006). The academic entrepreneur participates in entrepreneurial
activities through a range of knowledge transfer activitiestiat facilitate knowledge
dissemination to occur. The types of knowledge transfer activities are discussed in section 2.3

below.

16



2.3 - Types of Activity: Knowledge Transfer
The role of the university in entrepreneurial activities has become more legitimatwith

increasing acceptance that universities are appropriately positioned to license, patent and
develop academic spiroffs (Wurmeseher, 2017). Knowledge transfer activities like sphoffs
allow academic research to be transported into the commercial miet. The act of knowledge
transfer can be defined as a process that moves codified, tacit and legally protected knowledge
from one party to another (Van Horne & Dutot, 2016). Often the types of knowledge that is
transferred from academia into industry regad new knowledge and innovations (Hayter,

2016). This is critical for stimulating new product and service deployment, economic dynamism
and growth (Hayter, 2016). It is with these outcomes that university knowledge transfer is seen

to provide novelideasa d t echnol ogi cal i mprovements for soci

Based on this rationale, academics are encouraged to partake in a variety of knowledge transfer
activities that range on an entrepreneurial spectrum from formal (hard initiatives) to informal
(soft initiatives) mechanisms (D’ Este & Per kmann
hard initiatives like patenting, licensing, spinoff development and technology park creation are
often seen as more entrepreneurial in nature (Festel, 2015; Phityit et al. 2011). Firstly,

patenting and licensing is the activity of securing IP rights on inventions and kncivow

(Klofsten & JonesEvans et a. 1999). The benefit of licensing strategies is speed, scope and
impact for innovation (Markman, Siegel & Wright 2008). However, despite universities
increasing the number of licenses they hold for their inventions, there are limitations as
universities then become responsible to a wider range of stakeholders, thus complicating
licensing goals given the multifacetd nature of the parties involved (Markman, Siegel & Wright,

2008).

Secondly, contract research is attractive given the possibility for academics to build close
external relationships (Etzkowitz, 2011). The perceived benefit is that external relationships

could lead to consulting opportunities as well as the potential to translate knowledge to a
17



useable form (Etzkowitz, 2011). Research from Perkmann & Walsh (2008) suggest there are

three forms of academic consulting work; opportunitydriven consulting which requires

specialist expertise and typically is incomemotivated, commercialisation-driven consulting

which requires tacit expertise and the motive is technology development, and finally research

driven consulting, which requires strategic judgement and th motive is research opportunities.

They find that contract work that is driven by commercialisation and research outcomes,

opposed to opportunity-driven outcomes, are more likely to foster research productivity.

However, as contract research regards knowhdge that is commercially applicable to

organi sations, there is minimal public support a

Perkmann, 2011).

Among academics, collaboration and industry engagement is more common than patenting and
other forms of acadenic entrepreneurship (Perkmann & Walsh, 2009). Markman, Siegel &
Wright (2008) note universities will commonly partake in alliances and collaborations where
joint ventures with industry partners provide unique access to resourcesThese partnerships
are dften leveraged for commercialisation purposes that otherwise may not be available to
universities (Markman, Siegel & Wright, 2008). However, Perkmann & Walsh (2008) argue that
opportunity -driven consulting is often arranged by new technologybased organiséions aiming

to fulfil expertise or equipment deficiencies. The consequence of this is that opportunityriven
consulting is less likely to develop research benefits. This is because such consulting activities
addresses problems and provides improvementsypposed to developing new project ideas.
Given the nature of these research activities, this is potentially detrimental to academics

publishing outputs given publication of such results is unlikely.

In addition to these activities, the development ofommercialisation systems such as
technology parks are also recognised as being effective methods of resource sharing given they

are property-based organisations (Markman, Siegel & Wright, 2008). Technology parks are a
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formal site for businesses to be lodad within to enable university interaction (Klofsten &
JonesEvans, 2000; Philpott et al. 2011). Technology parks are recognised to be effective in
transferring knowledge between universities and firms, with an emphasis on the creation and
transfer of technological knowledge (DiezVial & Montoro-Sanchez, 2016). The implementation
of capital development projects like this, are highly useful in resource development and

establishing new university-industry relations (Etzkowitz, 2011).

Often in parallel to these hard commercialisation activities, university supported infrastructure
like business incubators and university TTOs are established to support knowledge transfer
activities. These services are developed to facilitate and stimulate entrepreneurship, invetion
and economic growth (van Weele, van Rijnsoever & Nauta, 2017). University TTOs help turn
ideas into business opportunities, as they take inventions and develop IP and project manage
inventions to investor readiness or a potential commercialisation pthway. University TTOs are
recognised to be beneficial in addressing conflict as they act as boundary spanners and act as a
bridge between the firm's/industry and the academics (Markman, Siegel & Wright, 2008).
University TTOs also connect units by overauing various boundaries by translating potentially
complex knowledge (Chau, Gilman & Serbanica, 2016). These boundary spanners assist and
motivate the academics in socialisation towards markets that are industrgriented (Hayter,
2016). O’ Ka n sts ufia@ity 5TOs assispagaglemics in securing resources that
enable implementation of their research projects.The study indicates that university TTOs

have a greater emphasis on collaboration with scientists, opposed to facilitating collaboration
betwe en scientists and industry. Further more,
public funding and industry relations for their research projects, university TTOs are probing
deeper into universities to act as an intermediary between a universityrad funding agents. The
study suggests that given the skill deficiencies of academics, they value university TTO

contributions.

19



Closely related, business incubators facilitate university industhgovernment intentions as they
provide: 1) economic developmat in terms of job creation and diversifying the regional

economy, 2) technology commercialisation, 3) real estate development and 4) entrepreneurship
(Markman, Siegel & Wright, 2008). Incubators provide a wide range of services and resources to
their start-up firms that include physical infrastructure, businessrelated services, technical
expertise and a weHdeveloped support network (van Weele, van Rijnsoever & Nauta, 2017).
Incubators also aim to train and mentor academic entrepreneurs in order to impne
entrepreneurial skills and professional capabilities (Soetanto & Jack, 2016). Universitglated
incubators provide services like faculty consultants, student employees and library services

(Grimaldi et al. 2011).

These initiatives which are typicallyunderstood as hard entrepreneurial activities are
compared to soft university activities. These soft activities have typically been better aligned
with the traditional academic culture and are further away from the entrepreneurial paradigm
(Philpott et al. 2011). This may include teaching that equips graduates to be highly skilled and
prepared to enter the workforce (Philpott et al. 2011). Soft activities may also include
academics publishing results in books and articles, as well as faculty staff accesgrants to

achieve basic research (Klofsten & Jondsvans, 2000; Philpott et al. 2011).

The variety of these knowledge transfer activities allow knowledge and information to be
disseminated through a number of mechanisms. Implicit in many of the accotsnof the
entrepreneurial university is the assumption that academics are able to partake in activities of

their desire. Academics decision to partake in
of factors that are related to their personal motiations, departmental and institutional level
support/infrastructure, and availability for research funding (Etzkowitz et al. 2011; Philpott et

al. 2011).

Inherent in knowledge transfer activities are challenges that arise. A challenge for academics is
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the assumption they are equipped with the necessary capabilities to undertake a wide variety of
commercialisation activities. However, studies show academics have deficiencies in
commercialisation capabilities (Festel, 2015; Rasmussen, Mosey & Wright, 20EBhetanto &

Jack, 2016). Another challenge is the range of factors that inhibit academics from partaking in
activities like patenting and spinoffs due to publication responsibilities which is a clash with
academic normsFor these reasons anathers, academicentrepreneurship is still an ambiguous

phenomenonwhich is poorly understood and underresearched in various areas.

A foundational understanding of the various types of knowledge transfer activities has been
formulated, but much less is known abut the knowledge transfer activity of academic spin

offs. In particular, we have a poor understanding of what tensions and challenges are inherent
throughout the spin-off process. The capabilities that are required by academic entrepreneurs
in spin-offs are ambiguous, given the unique challenges that are present in the entrepreneurial
university environment. The literature is nascent in discussing the various perspectives of spin
offs and it is to this end that more research is required to understand acathic

entrepreneurship in particular, the drivers, and the various inhibitors of spinoff development.

To further our understanding of academic entrepreneurship, our research is also grounded in

the resource-based view (RBV) because we are looking at thetempreneurial activities of

universities. Thus it is important to explore the RBV of capabilities in academics. In conjunction

with the institutional theory, RBV is useful in understanding the resources that are central to

the success of a new firm. RBV d&ories recognise firms that have valuable, rare, inimitable and
non-substitutable resourcesas beingstrongly positioned (Barney, 1991). The RBV is useful in
exploring the conditions to which a firm s resou
(Barney,1991). Perhaps this is why academic entrepreneurship studies have adopted RBV

perspectives to understand the influencing factors that resources play in academic

entrepreneurship. Powers and McDougall (2005) adopt an RBV perspective on their academic
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entrepreneurship research, finding that human capital and organisational resources are
amongst the predictors of technology transfer in universities. Their study highlights that RBV is
appropriately applied to academic entrepreneurship given the revolutionary cange of
institutions as universities compete for funding, faculty and topquality students. Similarly,
O"Shea et al. (2005) find factors such as orient
predictors of university spin-off activity. The authorsfind that the type of university resource
available, and thus the potential resource combinations that can be developed, are influential
factors in determining spin-off activity. The authors confirm that the resources of a university
play roles in the devdéopment of academic entrepreneurial behaviour. These findings are
extended from Wiklund and Shepherd (2003) research suggesting that knowledgmsed
resources in technology transfer activities are positively related to venture performance and
entrepreneurial orientation is beneficial in development. To this end, the RBV perspective is an
effective lens to understand the challenges that spinffs encounter in their development, and
how these are likely to influence their ability to develop a successful firnkinally, Galati et al.
(2017) find that spin-offs will typically experience a slow growth if they have resource
shortages. This introduces the background of academic spaffs as well as the tensions they
face in their development as academic entreprenegrattempt to achieve recognition and

resources for their commercialisation endeavours.

The application of the RBV |l ens allows the orgar
assets and their capabilities |pmussdn&tBorchi2081€). or gani
This is significant as the development of a spinff may be influenced by the university context

from which they emerge, and thus the unique capabilities and resources that are available

within the environment (Rasmussen & Borch, 20@). Particularly as knowledge that is required

for spin-off development is ingrained in human capital, it is crucial to involve university

scientists within the development process as they contribute to the inimitable factors of

competitive advantage (Colmmb o , D' Adda & Piva, 2010).
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In addition, as the university often acts as an incubator to assist in spuoff development, the
capabilities that universities provide are often most important during the early stages of the
entrepreneurial process (Rasmusse® Borch, 2010). Given RBV explores unique resource
bundling, the theory is useful to understand how resource endowments will influence the way
in which technology transfer can occur, and how a firm can increase their likelihood of
establishing a sustainal# firm. The impact of university resources and how inimitable they are
effects spinoff development as university management and direct support is related to spioff
creation (Rasmussen & Borch, 2010). This higjghts the importance of the RB\theory in
relation to spin-off development as universities individually have unique capability
combinations that are path dependent and thus effect how spiaffs will develop (Rasmussen &

Borch, 2010).

Research from Iturriagta & Cruz (2008) highlight that RBV theorgan be used to understand
why a firm would develop a spinroff. Their findings suggest 1) to create complementarities, 2)

to appropriate residual rents and 3) to narrow their core business. The exploration from this
resource based perspective encourages ight as to why spirroffs may be encouraged, and how
the resources available influence these developments. Firms have been found to more likely
exploit technologies if theyoriginate from core competencies in which they are able to achieve
synergies, highlghting the value the RBV theory extends (Kasch & DOwling, 2008). Pazos et al.
(2012) also highlight how spin-off generation is positively associated with industryfunded
research, research oriented univesities and incubation services. These amesource

combinations that may be unique to individual universities.
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2.4 - Academic Spin-Offs
Academic spinoffs are one mechanism to transfer knowledge and technology to the

marketplace. An academic sphoff is a firm that is the result of research institutions

commercially exploiting knowledge that is produced from academic activities (Dorner, Fryges &

Schopen, 2017). Spiroffs are typically founded around a core technological innovation with

initial development from the university (Knockaert et al. 2010). The imentor and founder of the

spin-of f i s typically “an academic whose primary o0oc¢
start-up, and possibly concurrent with that process, was that of a lecturer or researcher

affiliated with a higher education institut e ” ( Frankl i n, Wright & Lockett
offs are unique to their counterpart hightechnology startups as academics engage in the

advancement of science itself, opposed to just using science to progress innovation (Miozzo &

DiVito, 2016). When successful knowledge transfer is combined with university and industry

cooperation, these interactions facilitate innovation (Lew, Khan and Cozzio, 2016). This

continual exchange of knowledge spilbver leads to knowledge accumulation in society and

these interfaces stimulate the innovation lifecycle (Lew, Khan and Cozzio, 2016).

The growth of studies in academic knowledge transfer have recognised spififs to be beneficial
for economic prosperity, job creation and stimulating industry competition (Maria, Dunlap &
Friar, 2012; Soetanto & Jack, 2016). Based on these rationales, spifs are typically developed
from discoveries or research with IP potential that could benefit society (Vohora, Wright &

Lockett, 2004).

Vohora, Wright & Lockett (2004) studyon the critical phases that an academic spioff is likely
to undergo, in conjunction with Rasmussen, Mosey & Wright (2011) study on entrepreneurial
competencies within spintoffs allude to the types of capabilities that are necessary at various
phases ofspin-off development. Through this research, we hope to extend the literature by
identifying the limitations that challenge academics, and identify the key drivers of spioff

development. Vohora, Wright & Lockett (2004) identified five stages a spioff will undergo; 1)
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research phase, 2) opportunity framing phase, 3) prerganisation, 4) re-orientation and 5)
sustainable returns. The framework suggests that within these stages, spafifs must overcome
critical junctures; 1) opportunity recognition, 2) entrepreneurial commitment, 3) threshold of

credibility and 4) threshold of sustainability.

Vohora, Wright & Lockett (2004) explain the importance of the first phase; research. This
typically regards scientific research that has taken place over a numberydars within an
academic department. Before academics are involved in commercial opportunities, their main
focus is on perfecting academic research and the publication of their research towards their
relevant scientific community. The authors found that dlthe academic inventors involved were
at the forefront of their chosen research fields and possessed valuable tacit knowledge and
technological assets. They found this to align with existing research that suggested spiffs are
founded by the more succesful scientists in comparison to scientists that are not typically
experts in the area. They found the latter group encountered issues with obtaining strong IP
rights for their spin-off if the technical capabilities were not strong. In order to transitiorthe
research into the next development stage, the academics had to identify a match between a
market opportunity and a solution that could fulfil that need. Then, opportunity recognition was

achieved.

The second phase of the spioff regards opportunity framing and this entails crafting and

development of a venture. Prodan & Drnovsek (2010) explain opportunity framing where
“opportunities to create future goods and servic
This stage is when a significant opportuny in technology or science has been recognised and it

is essential warranted evidence is presented that justifies commercialisation (Vohora, Wright &

Lockett, 2009). It is only when this process has been validated that the commercial opportunity

can be famed (Vohora, Wright & Lockett, 2009). This finding supports Rasmussen, Mosey &

Wright (2011) who suggests opportunity refinement is critical to a business opportunity being
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developed. The authors noted that stages like opportunity framing require capahiis that
enable creativity and the ability to adapt the idea beyond the resources that are currently
available. The capability of opportunity refinement hinges on technological knowledge and
expertise, as well as industry and market specific knowledge. Duog this stage of opportunity
framing, the challenges the academics must overcome typically arise as they lack prior
knowledge in commercialisation and entrepreneurial activities. Consequentlyhey have an
inability to understand how the results can be pplied and exploited in a market sector, and

they lack the ability to continue entrepreneurial behaviour (Vohora, Wright & Locket, 2009).

When opportunity recognition and framing is successful, the spioff moves to the third phase.
This sees the managemdneam developing and enacting strategic plans during the pre
organisation phase. This may result in decision making regarding existing resources and
capabilities that need to be developed, as well as what knowledge is required now and in the
future, and where these resources will be obtained. Vohora, Wright & Lockett (2004) identified
this phase to be a critical juncture point of entrepreneurial commitment as this is when there is
likely to be unforeseeable impact on the entire success of the spifif. This requires the

academic to evolve their vision they have mentally created, towards a business formation that is
operational and credible in a marketplace. A sphoff may encounter critical junctures in
entrepreneurial commitment if the academic is reluctainto leave their academic post or if the
academic is unable to fulfil their role due to their lack of business experience. The importance of
entrepreneurial commitment is similar to Rasmussen, Mosey & Wright (2011) identification

that credible ventures require an entrepreneurial team with the competencies that enable
credibility. Colombo, Mustar & Wright (2010) and Clarysse, Wright & Van de Velde (2011)
identify that in most instances, the founding team of a new venture cannot be considered as a
staticcone pt and t he t e apiillchahge asemewmermbermarekadded and
others leave. This is often to balance various levels of entrepreneurial commitment and team

strengths and weaknesses. The development of the entrepreneurial team is likely to aive two
26



new and overlapping components; management and the board of directors (Colombo, Mustar &
Wr i ght, 2010). The management team plays an
conditions change where they need to undertake more rigorous reconfigation of resources

and capabilities (Kindstrom, Kowalkowski & Sandberg, 2013). This may see the management
team undertaking more contemporary practices and entrepreneurial acts such as developing
new markets and at least periodic asset orchestration thdacilitates redesigning routines

(Teece, 2012). This is supported by Rasmussen, Mosey & Wright (2011) finding that recognises
the importance of academics ability to also access and combine resources that will allow the
venture to be sustained throughout he development phases. This requisite capability
demonstrates the interrelated relation of the management team with the academics capabilities.
It is clear skills and experiences are leveraged to progress the venture and gain resources as
required. In addition to management teams, university TTOs are typically useful in facilitating
growth of capabilities and entrepreneurial commitment in this development phase (Festel,
2015). In addition, deliberate team composition that exploits new and diverse capabilés, as

well as resources is critical.

The fourth process of Vohora, Wright & Lockett (2004) sphoff development model is the re
orientation phase. This phase is achieved as the sparff has reached credibility and they now
look to secure customers and deelop revenue. This poses challenges as the entrepreneurial
team must now continuously identify, acquire and reconfigure their resources so they are able
to achieve their desired goals. The sphoff team will learn how to develop newly acquired
information and knowledge so it can be transformed into valuable capabilities that provide
returns to the firm. This juncture tests the academics ability to access and acquire stocks of
resources, in particular financial resources that are used for the businesses fition andto

secure customer bases.

Finally, the spinoff is able to secure sustainable returns as they access and reconfigure
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resources and capabilities. This last phase sees the venture developing their capabilities. The
spin-off must satisfy thethreshold of sustainability in which the spinoff must produce
continuous profitable returns, as well as recognise additional market opportunities in their
patents and product development (Vohora, Wright & Lockett, 2004). In terms of success that is
experienced in the spinoff, the study indicates it is likely to come in iterative and various stages.
When reconfiguration of necessary resources, capabilities and network ties has been
accomplished, this is what assists in juncture points being overcome (Hayt€016). It is

essential the academic is able to develop necessary capabilities that enable them to come to
speed with the market so their invention can survive. This aligns with Rasmussen, Mosey &
Wright (2011) championing competency as this relates tohe personal leadership role that is
essential for the venture to sustain the starup process. The championing competency is not
static as the necessity for the competency evolves and develops. This occurs when the venture
reconfigures from prioritising university relations to requiring capabilities that enable external
credibility with industry partners and potential investors. Rasmussen, Mosey & Wright (2011)
found that some spinoffs shared the championing competency as dounder roles highlighted
the ability to share the uncertainty that is experienced in spiroffs. They also found the
championing role could be shared between the academic founder and the external CEO who
governed the company. In other cases, the championing competency was led by exsrn
industry partners who contributed in moving the venture forward. There were also scenarios
where different individuals were key for the venture throughout different stages of

development.
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Table 1: Five stages of spinoff development

Five stages of spin-off
development(Vohora,
Lockett & Wright, 2004)

Key activities

Critical junctures

Research phase

Academics develop scientific
contributions where they
have identified the potential
for an opportunity. It is
critical the scientist(s) have
strong technical capabilities

Opportunity framing phase

The research result is framed
into a commercialisation
opportunity that has the
potential to be exploited. A
validated opportunity must
be identified in order for the
spin-off to progress.

Opportunity recognition

Pre-organisation phase

Strategic decisions are made
in terms of the resources and
capabilities that are required
for the venture to progress.
The critical success factor is
the business formation that
ensures the venture has
necessary resources to
function

Entrepreneurial commitment

Re-orientation phase

Alternative plans or new
decisions may have to be
made to ensure the viability
and continuity of the venture.
It is important the
entrepreneurial team is
searching for new
opportunities and

minimising threats

Threshold of credibility

Sustainable returns

The venture must continue to
develop necessary
capabilities so the venture
can achieve sustainable
returns. The critical success
factor is the ability to sustain
profits and achieve new
goals.

Threshold of sustainability
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2.5 - Spin-Off Challenges
The challenges that arise in spitoff development manifest at three major levels; the

institutional, firm and academic level. Each level presents distinct challenges to spoffs, but
the way in whichthey influence new venture development is interrelated. This may be
attributed to the complexities that arise as academic entrepreneurs are often firmly rooted in
their academic positions, thus making institutional level tensions interrelated with individal
level tensions. The three levels are explored in the following sufections.

2.5.1 - Institutional Tensions

The entrepreneurial university has not emerged without criticism. Institutional level tensions
regard drivers and inhibitors in terms of university policies, incentives for academics, university
TTOs and institutional rigidities. Throughout the spinoff development process, it is commonly
recognised that spinoffs will experience challenges in terms of stakeholder expectations, as
well as triple helix complications. These complexities are inherent in the entrepreneurial
process given spiroff development is iterative and heterogeneous. To this end, the nature of
interaction and relationships between spiroff actors and triple helix stakeholders will

continuously differ, based on the university and form of knowledge transfer.

The first institutional tension regards university specific capabilities. Rasmussen & Borch
(2010) argue that universities require specific capabilities that enable the sphoff process to be
facilitated so conflict is avoided with other university stakeholders. The authors identify these
specific university capabilities to regard the ability to create new paths of action, the ability to
balance academic and commercial interestas well as establish new resources. They find that
university capabilities play a sequential role where these capabilities assist spioffs at different
times of the development process. lis suggested that if universities possess strong external ties
with industry, they may then more likely develop specific entrepreneurial capabilities. This
argument is supported by Kalar & Antoncic (2015) who find that universities are more likely to
adopt an entrepreneurial ideal if they have strong ties with industryand government. When
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universities are able to develop these connections, universities may be better positioned to

foster academics in entrepreneurial activities.

In addition, the likelihood and success of universitgpin-offs may be attributed to the
development of clear strategies and policies, as critical components in university infrastructure
(Algieri, Aquino & Succurro, 2013; Markman, Siegel & Wright, 2008)niversity level
infrastructure, policies and support networks are important drivers in spinoff facilitation, as

well as being key drivers in academic entrepreneurship. When institutional level initiatives are
implemented through university supported vehicles like university TTOs, management is better
equipped to enact on strategies and policie§his facilitates better stimulation and

encouragement on the dissemination of academic research.

Many spinoffs will be guided by their university TTO and research shows university TTO
effectiveness is enacted if they ensure new pathways of creation areopuraged (Rasmussen &
Borch, 2010). This may be translated if university TTOs balance the two missions of academic
science and creating wealth streams. The pursuit of these dual missions requires university

TTOs to integrate new resources and capabilities hat ensure academics i nt e
achieved. Whilst these studies stimulate the discussion of university infrastructure on spioff

outcomes, they fail to capture how spiroffs adapt to the detailed institutional pressures.

The development of hese external ties is significant as sphoffs are made up of a wide range of
stakeholders, all of whom are involved at different phases of development. The direct action of
governments will affect entrepreneurial efforts that institutions aim to pursue agegulations

and policies dictate market function (Bruton, Ahlstrom & Li, 2010). Based on this dynamic,
building connections with key government actors are beneficial in new venture development
(Bruton, Ahlstrom & Li, 2010). Conversely, government stakehdérs argue they are
encouraging universities to develop better industry interaction as they recognise commercial

opportunities strengthenthecoe vol uti on of scientific opportunit
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Despite government claims they are attempting to fidge commercialisation and industry,
academic entrepreneurs in spiroffs still experience tensions that arise from external barriers.
Shifts in the broader institutional framework regard changes in governmental policies and
academics facing research fundig pressures (Jain, George & Maltarich, 2009). These changes
result in academics having to adjust and satisfy new policies or expectations. These shifts can
come from government, society and university, but despite the complexity these stakeholders
add to spin-off creation, they are critical links in spinoff development. Industry partners,

investors and governmental support agencies provide access to resources that are necessary for
spin-off growth (Rasmussen & Borch, 2010). For instance, industry fundirand established
relationships with venture capitalists are positively linked with spin-off performance

(Rasmussen & Borch, 2010). This indicates external drivers are likely to be a cause for tension if
spin-offs are unable to achieve funding or secure refi@nships with their necessary agents. As
explored by Vohora, Wright & Lockett (2004), a part of spioff development is the management
team’s ability to enact strategic plans, which ¢
requires decision makirg in terms of existing resources and capabilities. These two elements of
resources and capabilities may need to be developed or obtained which then dictate the

achievement of strategic relationships or industry links.

Academics are likely to be disadvantagg if universities lack entrepreneurial capabilities. The
large nature of institutions typically results in slow and challenged change processes due to
institutional rigidities and cultural complexities (Galati et al. 2017). Given these rigidities,
incremental adjustments of university character is required for change to take action. If
academic entrepreneurs find their local environment to be lacking in these specific
entrepreneurial capabilities, academics are required to combat these deficiencies. Tharspff
will be developed in an environment where the academic entrepreneur must adapt to potential

non-routinized systems and services to ensure venture success.
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Substantial barriers also exist between industry and university whereby university attitudes
behaviours and institutionalised administration activities cause interaction barriers. For
exampl e, Bruneel, D' Este & Salter (2010) -f
industry interaction can be fostered through building trust. This atails university-industry
actors to understand the variances between different incentive systems, to initiate fate-face
contacts and sustain repeated interactions. Successful universitgdustry interaction is likely to
involve a wide range of channelshat utilise personal and professional relationships. Petruzzelli
(2011) research supports the finding that collaboration requires the establishment of trust

between academic and industrial partners.

The development of relational routines and complementy understanding is an effective way

to enhance collaborative relations. This is noted as successful interaction has been recognised
when firms and universities operate in complementary fields. This facilitates absorptive
capacity which stimulates immersim of scientific research and industry activity. To this end,
Petruzzelli (2011) highlights the importance of complementary technology capabilities and the
development of strong relationships between partners as important elements in fostering
collaboration. This position reflects the need for academics to be receptive in their spoif
activities where they are fostering capabilities that allow these outcomes to be achieved. This
may require academics to evaluate these two elements of complementarity andagonship

building when they search for partners throughout their spinoff development.

The disruptive nature of the entrepreneurial university has led to disagreements between
advocates of the norms of open science, versus sponsors who support commeraictivity
(Wurmseher, 2017). From the former group, concern is raised that academics may neglect their
main academic roles to accommodate for commercialisatiorelated activities. This presents a
challenge for academics as they are often required to ambixkeously balance their academic

career with their commercialisation time. This is particularly concerning for academics in spin
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offs given the entrepreneurial nature of the commercialisation process which can entail lengthy

development.

Moreover, organisdional rigidities are argued to prevent change and successful
commercialisation outcomes from occurring (Jain, George & Maltarich, 2009; Kalar & Antoncic,
2015). This is noted as the core of the arguments against entrepreneurial universities is based
on universities being perceived as mismatched for entrepreneurship (Philpott et al. 2011). This
argument hosts the perspective that university culture is incompatible with the requirements of
entrepreneurial activity, and subsequently the role and identity of eademics (Philpott et al.
2011). In these instances, shifting minesets and reconfiguring organisational culture and
norms to include entrepreneurial orientation is required. University management attempts to
shift mind-sets and cultural norms through theémplementation of internal systems and regimes
that support commercialisation of research (Etzkowitz et al. 2000). However, these decisions
are often reacted to with apprehension that an entrepreneurial ideal will make universities
indistinguishable from other firms which threatens the traditional integrity and conduct of open

science (Jain, George & Maltarich, 2009; Walsh & Huang, 2014).

Further concern is expressed that spiroff participation will lead to time delays in publication as

well asincreasesim secrecy when it comes to sha#d.ing resea
These two elements are closely linked as commercialisation of knowledge may require secrecy

in terms of patents in order to protect IP. This leads to time delays in the publicatiasf scientific
results and the dissemination of new knowl edge (
2009). Secrecy of scientific results typically occurs with collaborations or projects that may be

associated with restrictions on the disclosure ofesearch findings. This reinforces the opinion

that commercialisation is threateni nglhet he nor ms
perceived threat is that academic entrepreneurial activities will undermine the free flow of

basic knowledge (Etzkowitz et al. 2000) and will negatively affect the production and
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advancement of scientific knowledge (D' Este et
academic entrepreneur as it is against their norm to not publicise their scientific findings to

their academic community and through publishing. Particularly in the early stages of protection,

IP requirements restrict academics in disclosing their research in public domains and forums

where IP may be threatened.

As it is the standard in the scientific community to share and present scientific research results,
this has caused cultural issues for academics. The norms and processes within the scientific
community may deter academics in initiating and developing sphoffs if they feel they are likely

to be excluded or disparaged from their peers. Disagreements over such elements lead to
universities experiencing cultural issues, particularly as they attempt to foster an

entrepreneurial ideal (Philpott et al. 2011). Ifacademics decide they do still want to participate

in commercialisation activities, the complexity of entrepreneurial tensions is noticed in later
stages when academics disseminate this knowledge into the market. This is due to the unknown

factors of howconsumers and markets react to academic research based technologies.

Concerns that universities will be indistinguishable from industry firms are highlighted when
studies demonstrate the importance of entrepreneurial universities to fully adopt, integratand
support an entrepreneurial spirit in order for commercialisation to be effective (Audretsch,
Lehmann & Palearsi, 2014). Evidence like this supports apprehension that academic
entrepreneurship could derail the crux of a smooth functioning science syste (Walsh & Huang,

2014).

In contrast to these perspectives, Jain, George & Maltarich (2009) have suggested that
universities have long possessed a mixed culture. They find universities have combined basic
and applied orientations, implying the concept i| virtuous cycle that exists between
involvement in commercialisation activity and academic productivity. Perkmann et al. (2013)

support this argument explaining that academic engagement is not a new phenomenon, and it is
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most common at universities that ecourage a practical and technical approach.

Scholarly disagreement has also ensued in relation to funding policy changes. As science
technology disciplines are typically allocated majority of funding proportions, this has enhanced
the variances between divisions, particularly with humanity disciplires (Philpott et al. 2011).
This has seen departmental funding competition increased as institutional perspectives
emphasise IP commercialisation as a mechanism to generate revenues (Lam, 2010). This may
originate with the increase in contributions made fraon emerging scientific fields, or research
developed from cutting edge technology. Slaughter & Rhoades (1996) refer to academic
capitalism which entails marketlike behaviours within institutions as faculty members compete
for funding. Whilst academics maye encouraged to partake in commercialisation activities, the
incentives are often lacking as the promotional model for academics is based on publishing

criteria.

These studies suggest academics face a wide variety of challenges that originates from the
institutional level and departmental level in universities. Academics experience tension with
numerous commercialisation perspectives as the entrepreneurial university attempts to satisfy
multiple stakeholders. These tensions flow into the development andrpgression of a spiroff

as the context of academic entrepreneurship is so heavily influenced by the contextual setting.
These inhibitors are likely to test academics in their decision to commercialise their research,

and also act as a barrier to their cheen commercialisation pathway.
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2.5.2 - Firm Level Tensions
Academics not only experience challenges at the institutional level of support and infrastructure

from university management, but they experience firm level obstacles. In pursuit of spioff
development, the growth of the firm is often limited by the inexperience of academics, as well as
the access of resources. This occurs as knowledge is transitioned into the marketplace. Research
has recognised that spiroffs in connected and supported network will better absorb

knowledge; allowing resources to be utilised with less resistance (Soetanto & Jack, 2016).
However, spinoffs are likely to face liabilities to newness and smallness that are experienced

due to limited financial resources and lack of mnagerial experiences (Lundgvist & Middleton,

2013; Neves & Franco, 2016; Philpott et al. 2011; Soetanto & Jack, 2016).

At the firm level, the difference in perception and expectation of stakeholders involved in spin
offs causes disruption to the spiroff process. This often occurs as mental barriers inhibit some
academics from partaking in entrepreneurial activities (Philpott et al. 2011). These mental
barriers may arise when academics are not committed to the spioff venture, and
commercialisation actors perceive academic entrepreneurs to prioritise academic activity over
venture development (Brennan, Anthony & McGowan, 2005). This can arise when academics
have a lack of understanding in entrepreneurial concepts, a lack of entrepreneurial culture and
an academic promotional model that may not reward academic entrepreneurs (Philpott et al.
2011). This leaves the spiroff being disadvantaged when the entrepreneurial team is not
committed and synergies cannot be leveraged. In these situations, the academiynhave
developed a potential business solution, but the entrepreneurial commitment to drive the
solution is lacking. This presents challenges at the firm level as managers must work alongside
academics and have commitment to the venture. Simultaneoushgency theory relates to
whet her the interest of the organisation is in
interest (Hermano & Martin-Cruz, 2016). This will also inhibit spiroff development if

perspectives are not aligned.
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Spin-offs are also chdenged as venture members attempt to obtain and access resources, they
face uncertainty in technological development, market acceptance and entrepreneurial
capabilities; all of which present challenges to the firm (Soetanto & Jack, 2016). These tensions
arise as academics identify a scientific result with market potential, however, the necessary
capabilities in progressing the venture are lacking. Whilst academics are skilled in progressing
scientific understanding with their tacit knowledge, they often la& the commercial experience
and knowledge for entrepreneurial business endeavours (Hayter, 2015). When scientists
attempt to commercialise entrepreneurial ideas, they face uncertainties regarding the best
method to develop a business concept. They also kaelevant resources and capabilities that

can help with effective decision making (Rasmussen, Mosey & Wright, 2011). These shortages
may be common as academics have not had the necessity to build up resources and networks of
this domain, or because the aalemic is limited in capabilities that enable access to these

resources.

The traditional academic is bound by teaching, research and publishing responsibilities. These
tasks create career strains and require trad®ff decisions to be made when academics
participate in venture development (Etzkowitz et al. 2000). Academics face time restrictions not
only in their traditional role, but within the spin -off venture. This is a unique challenge for
academics given their novice experience in commercialisation artle various activities that are
critical during venture development (Hayter, 2016). The academic is required to
ambidextrously pursue both activities, or prioritise one activity over the other (Chang et al.
2016). This is a tension point for academics dhey are then in a dilemma where they are forced
to choose between missions of advancing science or creating wealth (Lubik & Garnsey, 2016).
This dilemma causes disruption to academics as their approach is ingrained within their
scientific community and oten clashes with commercialisation actors approach. Scientists are
trained to share and advance science and the pursuit of spoff activities can sometimes

restrain this mission.
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Chang et al. (2016) further explains the concept of ambidexterity by arguirthat when faculty

members are required to publish their research and are simultaneously encouraged to

commercialise, the two activities are fundamentally different. Each activity set requires distinct
capabilities and this highlights the challenges acadeigs experience as they are required to

devel op capacity for both activities (Chang et
et al. (2013) explain the difficulties academics find in balancing these activities as they see the
production of excellent research important, but finding the capacity to justify the relevance of

research in economic and social terms is not always easy. The tensions between exploration and
exploitation are important as they are seen as the underlying themes in research on

organisational learning, strategy, innovation and entrepreneurship (Clarysee, Wright & Van de

Velde, 2011).

2.5.3 - Academic Tensions
The academic level of analysis considers what tensions may exist for scientists within the

commercialisation context. Ashitroduced at the institutional level analysis, one of the changes
academics are likely to experience is identity shifts due to the change in adjustment in work

context.

Increased triple helix interactions have caused disruption to academic seatlentity as they

proceed through the academic entrepreneurship process. The phenomenon of the

entrepreneurial university results in academics reconfiguring their seHidentity to

accommodate new work experiences. These increasing interactions between science and

business result in academic roles adjusting to these entrepreneurial activities (Lam, 2010). Jain,
George & Maltarich (2009) identify that when a
sense of self, the individual is likely to behave in relation to #ir role identity. This reinforces

that the institutional level portrayal of commercialisation influences academics role identity and

what they see their behaviour should entail.
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Despite the drivers for this challenge being external and institutional, @nge of action occurs at
the individual level if academics intend to diversify their academic activities. Understanding a

scientist’s role identity is critical in under st
as this contributes in the explanatbn of mechanisms and processes utilised (Jain, George &

Maltarich, 2009). Lam (2010) finds from her study that academics develop a range of modes to

partake in knowledge transfer activities. The study demonstrates that scientists do not react

uniformly to the dynamic drivers of the institutional environment, and the blurred distinction

between science and marketplace highlight the ambiguity of scientists in this context.

This presents a challenge to academics as it is possible in circumstances where siisare
reluctant to adapt, that a considerable number of opportunities will be lost to this reason
(Wurmeseher, 2017). This requires academics to have an openness to learn, adapt their mind
set and have elements of flexibility in their work roles. If theacademic is reluctant to change, the
cognitive preferences of these academic individuals are an important signal in understanding
the decisions academics make during the commercialisation process. It is these micro
mechanisms of cognitive processes thatdip explain the technology transfer process of
academics as cognitive preferences guide the mental frameworks of decision making (Jain,
George & Maltarich, 2009). There are two perspectives from which this can be adopted: supply
side and the demand side. fie supply side looks at the characteristics and attitudes of
individuals that may explain the suggested predisposition that some academics are better able
to recognise entrepreneurial opportunity (Jain, George & Maltarich, 2009). On the other hand,
the demand side perspective looks at the contextual conditions that may invoke scientists to
undertake technology transfer activities. This can include funding pressures, the culture of the
university/department, and national legislature e.gBayh-Dole Act (JainGeorge & Maltarich,
2009). By understanding where scientists position their priorities and research
commercialisation intentions, this may help in explaining how they proceed with

commercialisation activities (Jain, George & Maltarich, 2009).
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A significant component in achieving spiroff success is understanding academic priorities. The

priorities of academics are likely to indicate the extent of entrepreneurial commitment,

particularly as spin-offs require re-organisation of time commitments as commerciga

expectations are so distinct from traditional academic activities (Rasmussen, Mosey & Wright,

2014). If these challenges are not addressed, it is likely the academics will experience tension

between their commercialisation business partners. These chatliges are likely to develop as

the commercialisation actors attempt to progress

in academic activities.

From these academic level challenges, it is clear a range of factors influence an academic's

ability to partake in commercialisation activities and spiroff development. In summary, the

increased interaction within the triple helix has positioned the entrepreneurial university to be

recognised as an appropriate vehicle to participate in commercial activitymiplicit from these

devel opments is that the r ol e kofe sdc adeesneiacrsc hi swaesv
a focus for scientists, academic entrepreneurs are now expected to fulfil science and technology
opportunities ( D' EJhese shifts iR the ektenalrand,instituodal ) .

environment have resulted in unknown challenges that academics in spioffs will experience.

The evolving nature of the triple helix and academic entrepreneurship suggest academics are

required to constantly adapt and integrate new resources.

The spin-off literature begins to explore the variety of challenges that are present in spioff
development. However, it is unclear what the main challenges encountered in development
processes are, and what level the canges originate. The spiroff literature is nascent in
explaining how challenges affect spioff development and what capabilities and resources are
necessary to overcome these challenges. To this end, we look to explevlat are the key
influences in pin-off developmentTo help answer this research question, we explorehat are

the inhibitors and drivers at an institutional level? What are the inhibitors and drivers at the firm
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level? What are the inhibitors and drivers at an individual levelhrough these levels of analysis,
we contribute to the spin-off literature by developing an understanding of key influences in

spin-off development.

The answers to these questions are addressed in this research, and contribute to key policy
debates related to ttke evolvement of the university ecosystem. Given that a number of
influential stakeholders have criticised the commercialisation activities of universities and
academic faculty, this study provides a unique window to address these different
viewpoints. This research contributes to the emerging body of literature on tensions and

capability deficiencies experienced by academics in spiifs.
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Table 2: Review of challenges

Level of
analysis

Challenges

Institutional
level

O¢ O« O«

O«

Stakeholder challenges: complexities arise as spoffs
incorporate numerous parties to complement capabilities.
University entrepreneurial capabilities: facilitating
entrepreneurship; creating new paths of action and providing
necessary resources

Established connections with industry and government to aid
spin-off development

Organisational rigidities: University policy, lack of
entrepreneurial awareness and capabilities

Cultural challenges as tensions arise between the advocates of
traditional university missions versus supporters of the
entrepreneurial university. Shifting mind-sets

Traditional university norms that academics uphold

Industry firms are apprehensive that universities will become
competitors

Funding changes with increases in academic capiism

Firm level

O¢ O«

O¢ O¢ O¢ O¢ O¢

Liabilities to newness and smallness

Differences in opinion between spiroff stakeholders regarding
business decisions

Entrepreneurial team conflicts

Uncertainty regarding access to resources and market acceptan
Business andentrepreneurial inexperience

Time restrictions in management decisions

Ability to ambidextrously achieve work outcomes- balance
between exploration and exploitation

Individual level

O¢ O« O¢ O« O«

O«

Selfidentity uncertainty as academics transition/adopt
additional roles

Reluctance to adapt and accept new processes and activities
Changing mindsets and having an openness to learn and being
flexible in work arrangements

Supply side and demand side cognitive processes

Balancing academic priorities with commercialisation
commitments

Conforming to university requirements and expectations
regarding performance criteri
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CHAPTER 3 - METHODOLOGY

The purpose of this research is to investigate the key challenges that arise as academic
entrepreneurs develop spinoffs. The research is exploratory based. Although much is known
about the types of knowledge transfer in academic entrepreneurship, few stigs have

investigated the drivers and inhibitors that are key influences in spiroff development.

This chapter discusses the methodology used for this research. Section 3.1 discusses why an in
depth semistructured interview approach was adopted. Followirg this, section 3.2 discusses

the data collection methods used- participant interviews and direct observations, while the
following sections address issues around reliability and validity (section 3.3) and ethical
considerations (section 3.4). This chapteends with a discussion of the analysis process used in

this research (section 3.5).

3.1 - Research Design
Due to the exploratory nature of this research, a qualitative approach is undertaken to

investigate the research questions (Maxwell, 2008). The usd qualitative research methods is
primarily facilitated by the type of research question that is being asked (Bachiochi & Weiner,
2002). The use of qualitative research has been recognised as a means of identifying
generalizable themes that are importangjuestions in the research of strategic management

(Bettis et al. 2015).
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Our research question is:

What are the key influences in academic spin-off development?

To answer this, we focus on the following three subbjectives:

a. What are the inhibitors and drivers at an institutional level?
b. What are the inhibitors and drivers at the firm level?
C. What are the inhibitors and drivers at an individual level?

Our research question requires the interview participant (academic entrepreneurs, university
TTO managerscommercialisation managers and government actors) to provide unrestricted
accounts of their experiences which enables the researcher to yield rich contextual information
that may not be achievable through quantitative processes (Bluhm et al. 2011). Theteria that
can determine qualitative approaches includes if the context is central to the research question,

if the participant’s interpretation is essenti al
the research is exploratory (Bluhm et al. 201). After consideration of the above issues, a

gualitative approach is deemed most appropriate.

As the inhibitors and drivers inherent in the spiroff process are heterogeneous and specific to
the individual context, a qualitative approach is considereda be well aligned with this research.
Qualitative research is also appropriate for studies in which the ability to represent the views
and perspectives of the participants is critical, where meaning is given to relife events (Yin,
2011). This facilitates the purpose of our study as different stakeholders are interviewed to

contribute to our understanding.

Quialitative research in strategic management has included topics on collaboration between
firms, top management, new ventures, decision making, orgamisonal learning and strategic
renewal (Bettis et al. 2015). These concepts are all discussed to some extent in this research,

thus highlighting the justification of qualitative research. Furthermore, qualitative research has
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encouraged debate on conceptike exploratory versus exploitative activities which is also
considered in our research (Bettis et al. 2015). Studies of spoffs from a capabilities and
resources based perspective highlight the need for better understanding of the heterogeneity of
acacemic spin-offs and it is necessary to examine how firms develop iteratively over time
(Mustar et al. 2006). Opportunities are identified where spiroffs can be analysed through
various perspectives that allow synthesis so typologies can be created (Musttral. 2006;
Guerrero & Urbano, 2012). Finally, the utilisation of opetended queries in qualitative methods

is useful in investigating underexplored phenomenon, whereby new discoveries and insights

can be made (Bettis et al. 2015).

3.2 - Data Collection

3.2.1 - In-depth Interview Study Design
Semistructured interviews allows for more openended data gathering techniques which

allows investigation into interview participants perspectives on their work and relevant events
that have challenged them (Bachidd & Weiner, 2002). This approach involves the research to
use some preformulated questions, but new questions that emerge during the conversation,

and improvisation are encouraged (Myers, 2013).

Semistructured interviews are a common method that is use in management as it allows the
interviewer to add important insights that may arise during the interview (Myers, 2013).
Godfrey and Hill (1995, p. 530) identify that
compl ex, deep and Ihe richness of datalcdllectedTand cantextual e n d ,
background in discussing resources is important as interviews can provide rich sources of
gualitative information which is useful when in-depth discussion provides clarity on topics

(Bachiochi & Weiner, 2002).

Email invitations were sent out to 50 participants. All 50 potential participants had been

involved in the initiation or development of a spiroff to some extent. These participants were
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identified through online spin-off searches and snowballing techniges where participants were
selected based on their involvement in a sphoff. The process by which applicants were

selected included evaluating their involvement in spiroff development through their title, as

well as if the research was created frorwithi n auniversity. The below table highlights the
interview participant we were seeking for the research, and the necessary title or role they must

have within the spin-off.

Table 3: Interview participant criteria

Interview participant Title requirement

Academic entrepreneurs Founder, inventor, researcher
Spin-off actor CEO, manager

University TTO commercialisation manager,
Government actor Commercialisation analyst
Commercialisation manager Investor

Academic entrepreneurs who had developed, or ameveloping a spiroff were sought for the
research. The personal accounts of academics who had/are developing sjifis were critical to
the first hand understanding of spiroff drivers and inhibitors. Academic entrepreneurs who
had developed a spiroff were able to provide accounts from hindsight, by which they had
typically been a part of spinoff for more years. Academic entrepreneurs whavere developing
spin-offs were able to share their current challenges and provide insight into specific stages of

spin-off development.

To complement their accounts, commercialisation experts like university TTO managers,
business/technology incubator managers, government actors and investors were also sought.
The purpose of inteviewing a variety of individuals was because the drivers and inhibitors that
a spinoff endures originate and develop from this variety of individuals. The interview
participants together form part of the ecosystem of spinoffs and are the key stakeholders
throughout the entire process. Eah perspective of the participants is critical as it contributes to

developing a wellrounded understanding of academi@ nt r eprrelmie ur ' s
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commercialisation.

An information sheet (Appendix 2) was attached t
decision. In total, 25 spiroff actors were interviewed with the other 25 respondents being

unavailable during the data collection period, or unresponsive to the emails and follow up

emails. Interviewing participants from a variety of backgrounds provided iferent perspectives

on the challenges that a spivoff endures throughout development (see table 1 below). This

ensured the data collected provided richer insights than relying on a single group of informants.

The purpose of interviewing a range of partiipants is that their perspectives add meaning and
context to other participant’s perspectives. The

respondents: their role in spinoff development and their status within the venture.

Table 4: Interview participant info rmation

Interview respondent Spin-off role Contextual background

number

Interviewee 1 University TTO manager 1

Interviewee 2 University TTO manager 2

Interviewee 3 Academic entrepreneur 1 Founded and is a part of 1
spin-off. Venture stage: in
market

Interviewee 4 Academic entrepreneur 2 Academic team and helped

develop 2 spinoffs. Venture
stage: in market

Interviewee 5 CEO of spiroff 1 Managing spiroff. Venture
stage: about to launch into
the market

Interviewee 6 Academic entrepreneur 3 Foundedand exited 1 spin

off. Venture stage: in market

Interviewee 7 Academic entrepreneur 4 Cofounded and exited 5
spin-offs. Venture stage: in
market, seeking funding and
research phase

Interviewee 8 Commercialisation manager
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(Investor-based)1

Interviewee 9

Academic entrepreneur 5

Founded and is a part of 1
spin-off. Venture stage: in
market

Interviewee 10

Commercialisation manager
2

Interviewee 11

University TTO manager 3

Interviewee 12

Academic entrepreneur 6

Founded and is a part of 1
spin-off. \enture stage:
market validation

Interviewee 13

Government
commercialisation analyst 1

Interviewee 14

Academic entrepreneur 7

Cofounded and is a part of 1
spin-off. Venture stage: in
market

Interviewee 15

Academic entrepreneur 8

Cofounded 2 spinoffs and is
a part of 1 spinoff. Venture
stage: terminated and in
market

Interviewee 16

Academic entrepreneur 9

Founded and is a part of 1
spin-off. Venture stage: in
market

Interviewee 17

Academic entrepreneur 10

Cofounded and is a part of 1
spin-off. Venture stage:
clinical testing

Interviewee 18

Academic entrepreneur 11

Founded and is a part of 1
spin-off. Venture stage: in
market

Interviewee 19

Academic entrepreneur 12

Cofounded and not a part of
spin-off. Venture stage:
market validation

Interviewee 20

Academic entrepreneur 13

Co-developed and is a part of
1 spin-off. Venture stage: in
market

Interviewee 21

University TTO manager 4

Interviewee 22

University TTO Manager 5

Interviewee 23

Academic entrepreneur 14

Codeveloped and exitedl
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spin-off, a part of 1 spinoff.
Venture stage: market
validation
Interviewee 24 Academic entrepreneur 15 Codeveloped and is a part of
1 spin-off. Venture stage: in
market
Interviewee 25 Commercialisation manager
3
Table 4.1 Interview participant summary
Spin-off role Total Count
University TTO manager 5
Academic entrepreneur 15
CEO of spiroff 1

Commercialisation manager (Investofbased) | 3

Government Commercialisation Analyst 1

Total 25

Each interview began by going through the information sheet to ensure the participant

understood the purpose of the research and manner in which the data would be collected. A

participant information and consent form (Appendix 2 & 3) was also read and siga. Whilst the

precise order in which questions and answers were coordinated, the general questioning

pattern began with questions around the nature of work the participant was involved in. This
developed to topics that i ntinlspinebiisdandtieemopear t i ci pan
detailed questions around the challenges they faced. A full interview schedule is provided in

Appendix 4, illustrating the interview questions associated with each of the different phases of

the interview. The interview schedile was referred to throughout the interview process to

ensure that all relevant information was discussed. Interviews lasted approximately 60 minutes.
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With permission from the participants, all interviews were voice recorded to ensure that all
relevant information was collected(face-to-face and over the phone)This allowed full attention

to the participant so engaging conversation and probing was enabled. Several precautions were
undertaken to prevent voice recording failure (E.g. spare batteries andbackup recorder). The
recordings were subsequently transcribed and secured in safe locations. The data will be stored

in such a way that only the researcher and supervisors will have access to the data.

3.2.2 - Observations
Interview data was complementedwith two full -days of direct observations of a government

related funding process that can be a typical part of spioff development for scientists.
Observations were noted from The Kiwi Innovation Network (KiwiNet) Investment Committee
(IC) meetings (Appeandix 5). KiwiNet works to transform scientific discoveries into

commercially applicable products and services, and KiwiNet acts as a channel for collaboration
between researchers (KiwiNet, 2017). During this time, observations were made about the
investment process; interaction between committee members and academic presenters,
analysis and evaluation of proposals and judgement of project potential. The KiwiNet
Investment Committee meetings covered academic proposals, updates and previews. In these

presentations, academics were seeking funding, advice and guidance.

These observations provided first hand exposure to the investment and review process that
spin-offs are likely to undergo as they seek assistance to develop their projects further.
Importantly, these observations facilitated a deeper understanding of the commercialisation
eco-system with various spinoff stakeholders attending the meeting. This aligned with many of
the roles we sought for interview participation, such as researchers, governmenttacs,

incubator managers, investment managers and university TTO managers.

The KiwiNet committee itself comprised of a range of individuals. These diverse skills represent

backgrounds in science/research, University TTO representatives, Crown Research nimrs,
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venture capitalists and government actors. The c

resources, skills and networks are leveraged for the scientists and their projects.

Additionally, observers are given permission to attend the meeting where the pential for
shared resources and additional complementary capabilities and networks can be offered. The
numerous stakeholders facilitate the KiwiNet mis

leverage the strengths of their combined networks and resources

The purpose of attending the KiwiNet meetings was to observe the investment process of
government allocated funding and to complement findings from data collected in interviews by
noting the investment process. Data was collected as IC members discuselsinents regarding
market application and academics pitching their ideas; topics which were discussed during
interviews. Notes were taken in relation to the issues IC members and academics raised. The
KiwiNet meeting was also beneficial to assess how tharious actors in the ecesystem
integrate their knowledge and resources to develop potential sphoffs. These observations
complemented the interview data as findings could be challenged or confirmed.

3.3 - Validity and Reliability

Validity and reliability play a role in the interpretation and rigor of empirical research
(Silverman, 2013). Validity is the extent to which findings are interpreted in a correct way and

the extent to which researchers ryefsegdarths ar e tr u
concerns whether or not the claims that researchers make are supported by the data and the

extent to which an account is accurately represented (Silverman, 2013; Silverman & Marvasti,

2008). A strategy of allowing interview participants who fave been part of academic

entrepreneurship to speak freely in respect to their own knowledge structures was facilitated

so good validity can be created (Stenbacka, 2001). To this end, validity is achieved when

research methods are used through noffiorcing interviews and research participants are

strategically chosen (Stenbacka, 2001).
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Reliability is the degree to which findings is independent of the observer and is the degree of
consistency with which instances are observed (Kirk & Miller, 1986; Silverma& Marvasti,
2008). To ensure reliability in qualitative research, the examination of trustworthiness is a
significant factor (Golafshani, 2003). Reliability was ensured throughout all interviews as an
interview schedule was adhered to that addressed keyl@ments of the data collection. This
allowed standardised procedures and systematic organisation of data during analysis. Finally,
secondary material from university websites and news articles were read to provide objective

data.

3.4 - Ethical Considerations

A number of processes were taken to ensure the research was conducted in an ethical approach.

Prior to data collection, anEthical Approval Form: Category ®as obtained from the
Department of Management and the University of Otago Ethics Committee (Appulix 7). This
level of ethical approval was sufficient as no personal information was essential to the collection
of the data. In addition to the ethics form, an Information SheéAppendix 2) was provided to
participants at the time of recruitment. Thisensured the participant understood the purpose of
the study, what information was going to be collected and how data would be analysed. The
Information Sheet also detailed how the data would be preserved, and how confidentiality is
maintained. The researchr also went through the Information Sheet with participants at the
beginning of each interview to ensure the participants understood this information. Finally, a
signed information consent form(Appendix 3) was collected from each participant to ensure
participants recognised their rights.

3.5 - Data Analysis

Data from the interviews conducted was analysed iNVivosoftware through a multi-coding
process. Throughout this process, thematic analysis was adopted for coding and this applied

deductive and indwctive approaches. This allowed themes to be developed and also found in the

data. Themes are “a pattern in the informat.
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possi ble observations and at maximum int&rprets

p. 161).

Encoding the information allows the data to be organised in a method that facilitates theme
development (Fereday & MuirCochrane, 2006). This allowed important moments to be coded
which helped capture the qualitative richness of the topics (Feday & Muir-Cochrane, 2006).
These themes and codes were only possible when the data was read andead. These
approaches were adopted throughout this research process to ensure the richness of the data

was captured and accurate themes were developed.

The below diagram depicts the overall analysis process and each stage is exploredépth in

the following sections.
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Diagram 1 z Data analysis process
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In the first stage of analysis, the interview data was analysed to understand the context of spin

off development and how spinoffs are heterogeneous. This helped to understand the academic

entrepreneurship background and alluded to the overall key success factors in spirif

development.

In the second stage of analysis, the data was arranged iqgerspectives. See the table below that

refers to the spinoff actors in this research:

Table 5: Stakeholder reference guide

Academic entrepreneurgefer to:

academics and scientists

Commercialisation managereefer to

technology incubator managers andenture
capital managers

University TTO managersefer to

university technology transfer office

managers

Commercialisation actorgefer to

commercialisation managers and university

TTO managers

spin-off actorsrefer to

members of the venture

The categrisation of interview perspectives was fundamental to the exploration of the research

guestion. The views and perspectives of the participants are critical in understanding the

context of inhibitors and drivers in spin-off development, and to cross checkerspectives

against each other. By considering the respondents background, this highlighted their role in
spin-off development, but also acknowledges their role in the academic entrepreneurship eco

system. These categories were fundamental throughout thremaining coding stages as patterns

were developed based

features and differences within groups to be examined which helps develop insight (Yin, 2011).

on the respondent s

This process was useful for pattern idntification later in analysis stage 4.

These foundations facilitated coding, by which analysis moves to a higher conceptual level so
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unique aspects can be better identified (Yin, 2011). The coding of these perspectives was
primarily inductive as it allowed contextual experiences to be accounted for. This formed the
inhibitors and drivers to the spin-off development process by examining whether a challenge
was represented, or if spiroff development was encouraged. This approach began the coding of

institut ional, firm and academic level.

Diagram 2 z Data analysis stage 3

AMNALYSIS STAGE 3
Codes
Institutional Academic/Firm

Inhibitors & drivers Inhibitors & drivers
- Text segmented - Text segmented
- Labelled - Labelled
Code Code Code || Code || Code Code

1 2 1 2 3 4

As seen above, the academic and firm level was initially in a single category. However,
throughout the data analysis it was recognised the two levels required distinct individual

attention. This is further explained in the fourth stage of data analysis.

The next stage of analysis saw the corresponding sections of text segmented and labelled within
NVivo,as seen above in diagram 2. As text segmentation was used when coding the didua
general context of the information was considered to ensure the integrity and validity of the

data was not comprised (Silverman & Marvasti, 2008). From the initial analysis, 6 codes
emerged- institutional level (2) and academicfirm level (4) which followed a deductive

approach.
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Below, diagram 3 illustrates the third stage of analysis with the codes that were used within

NVivohighlighted by italics and underlining. In this example, two codes associated with the firm

level were identified in the sekcted quote. Subsequently, these portions of the text were

grouped into the firm level inhibitor that is experienced in spinoffs.

Diagram 3 z Example of third stage of analysis

Firm level inhibitor

Quote

Code: Spiroff management tensions

Label:misaligned stakeholder tension

There was a decision to take the product to market at a

point in time, and | thought that was premature. And |

said so at the time, but that nonetheless. it is what

EAPPDAT AA8 ) AEATI 80 OEETE EO

subseqgent events have vindicated my point of vieand

I understand the imperative to do that as we had to
demonstrate some ability to get the customers so we
could get the funding, but it is one of those
compromise situations where it is difficult.

(Interviewee20)

Academic level inhibitor

Quote

Code: Learning

Label: Adaptation to the

commercialisation process

Originally we thought we have been making this

particular product and this would be perfect for medical

APDPI EAAOCETI T O AOO vie&artedd OT 6 0O

talking to manufacturers that they said there are bigger

issues out ther@and medical applications might look
great on a research papehut things like [specific
industry context], is a huge global issue. And they

really helped direct the appli cation. (Interviewee 12)
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Diagram 4 z Example of fourth stage

of analysis

ANALYSIS STAGE 4

Codes from literature

Inhibitors

Drivers

| Institutional (12} | ’

Firm {17)

| | Academic (7) |

Patterns & interconnections I

Institutional (3)
Entrepreneurial University
- Staying relevant
- Traditional norms

- Differences in capability
understandings

Firm {1)

- $pin-off management
politics

Misaligned stakeholders

Academic (2)
Learning

- Adaptation to the com-
mercialisation process

- Entrepreneurial orienta-
tion

I FINDINGS I

In the fourth stage of analysis, the data was categorised into codes sourced from the academic
spin-off literature. These deductive codes were based on inhibitors and drivers that were

identified from the three levels of analysis.

During this stage of andysis, academic/firm level was split into individual codes. The premise
behind distinguishing these two categories is the pattern identificatiopwhich highlighted the
differences between these two levels. It became clear that firm level findings regarded
management tensions and motivations within the spiroff. On the other hand, the individual

level regarded learning and personality characteristics.

In total, 42 codes were identified (see appendix 8). At the institutional level, 12 codes were
identified, with 17 at the firm level and 7 codes at the individual level. Close examination and
grouping of the inhibitors and drivers allowed for the main themes to be developed which

represented the key influencing factors at the three levels. Finally, the casiere narrowed to 6
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final codes—institutional level (3), firm level (1) and academic level (2). These wider themes
represent the key findings of this research, and are presented-oepth in the following chapter.
Within the coding, analysis shows that manyniterview participants held similar perspectives. In
instanceswhere more than 5 interview participants held the same perspective, this is referred
to as anumber of informantsin Chapter Four, and if there were more than 10 similar
perspectives, this is réerred to as alarge number of informantghroughout the Findings
Chapter. This terminology refers to the number of participants who represented a particular

finding/theme.

From the emergence of the main themes, the interview data was revisited to analyse and justify

the themes, which then developed subsections within the main themes.

Table two below demonstrates how the codes captured in stage two were linked to the

development of the main themes in stage four.

Table 6 z Example of fourth stage of analysis

Academic level: Learning - Relevant quote

Adaptation to the

commercialisation process

Sub-section: minimum viable The idea of iteration as well, and the whoteinimal viable
concept DOl AOAO OOUI A 1T &£ OEET ¢Oh AO

really want to talk about things until it is perfect. And the ideag
of just getting the bare minimum down and out the door is
something you struggle with until somebody explaiitgo you,
and say if you want this to succeed, you have to get somethin

i 00 OEAOA AT A Ui O AAT SO EOO
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3.6 - Chapter Summary
This chapter highlighted the methods adopted in the study. It discusses the decisions relating to

the research decision and the justification of adopting a qualitative approach and-depth,
semi-structured interviews. Then, the research context and interview participants were
discussed, and explanations why the participants are appropriate for exploration tifie
challenges that spinoffs face in their development. To gather sufficient information for this
research, two direct observations of full day KiwiNet meetings complemented the interviews.
This chapter also discussed issues of validity and reliabilitand how they were addressed to
maintain the rigor of this research. Finally, the data analysis process was described. This
involved four stages of continuous development and led to the identification of the main key
success influences in spioffs development at the institutional, firm and academic level. The

following chapter presents these findings in detail.
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CHAPTER 4 - FINDINGS

The aim of this research was to explore the factors that influence spoff development using
analysis of the interviewdata and direct observations, this chapter provides insight into the

main inhibitors and drivers in academic spinoffs. The purpose of this study was to explore:

What are the key influences in academic spin-off development?

a. What are the inhibitors and drivers at an institutional level?
b. What are the inhibitors and drivers at the firm level?

c. What are the inhibitors and drivers at an individual level?

In this section, | present my findings in relation to the research questions. From the analysis,
three main themes were identified as well as subsections within each theme. The first theme is
the institutional level factors that are present within theentrepreneurial university We then
explore the subsections within the entrepreneurial university, regardingoolicy implementation,
traditional norms and capability expectations The second theme imisaligned stakeholderand
the subsection discussespin-off management tensionsThe final theme regardsearning and the
Ssubsecti ons e adaptation andsow sciemidtsideveldp arentrepreneurial

attitude. The findings are structured where inhibitors and drivers are explored within each
theme. At the end of each key influence, a summary table highlights the key findings. The

following diagram represents theoverall structure of the findings section:
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Diagram 5 z Findings structure
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4.1 - Institutional level: Entrepreneurial University
From the institutional level, the first theme from the analysis regards the entrepreneurial

university. Within the entrepreneurial university, one driver; policy implementationand two

inhibitors; traditional norms and capability expectationsemergeas keydeterminants in spin-off

development. The below table summarises the key findings from the institutional level.

Table 7: Summary of the inhibitors and drivers at an institutional level

Finding

Details

Policy implementation

0

O«

(@]

Government is pressuringuniversities to be conducting
entrepreneurial activities so universities can contribute in
creating a technologically advanced nation

Scientists are required to alter their activities and research
agendas if they are to be considered a superstar researcher
VCs and PVS are encouraging entrepreneurial outcomes which
has helped legitimise commercialisation as a form of knowledge
transfer

Traditional norms

O«

(@]

University environments are conflicted between the mission of
teaching, educating and research, versientrepreneurial
activities, knowledge translation and commercialisation. This
presents tensions in publishing versus patenting
Approximately 10% of academics find commercialisation to be
incompatible and unsuitable for university purposes
Academics are notncentivised to be participating in
entrepreneurial activities and are restricted in their time to
pursue spin-off activity
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0 Current mechanisms of performance review inhibit the adoption
of commercialisation, limiting the legitimacy of the
entrepreneurial university

0 Misunderstandings arise as department managers do not
understand commercialisation and judge scientists for their time
management

0 Role models help potential academic entrepreneurs to transition
to the commercialisation environment and adopt newactivities

Capability expectations | 6 Academics, university TTO managers and commercialisation
managers hold different opinions and expectations about
commercialisation capabilities

0 Commercialisation managers find academics can be limited in
entrepreneurial capabilities

0 Academics find commercialisation managers can be overbearin
and dominating

0 Commercialisation managers find university TTO managers lack
market insight

0 There is a mismatch in opinion about commercialisation

opportunities coming out of universties

4.1.1 - Policy Implementation
The first driver that contributes to spin-off development ispolicy implementation Universities

are adopting entrepreneurial ideals, as they are required by government to do so. The Ministry
of Business, Innovation andEmployment (MBIE) are central in shaping the New Zealand
economy. They assist the delivery of policies, services and regulation to businesses and
individuals in New Zealand (MBIE, 2017). MBIE is encouraging scientists to adopt research that
focuses on trasforming New Zealand into a more diverse, technologically advanced and smart
nation (MBIE, 2017). These initiatives are based on the premise that universities should be

using their research outputs to make an impact to society.

The findings indicate univesities feel much more of an obligation to fulfil entrepreneurial
outcomes as they are well positioned to convert knowledge into economic opportunities and
that university capabilities in research and knowledge dissemination should be used for
commercial purposes to help facilitate this mission. One way this is achievable is through spin
off creation, which can produce income sources that can fund researdacilitate new
relationships, anduse spin-offs to enhancethe universities reputation. Additional income

sources arealsoattractive to universities so they can work towards being selsustaining. The
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signals that are coming from government, as well as the recognition that universities are well
positioned, highlight the importance of spinoffs and the ertrepreneurial university. This is

highlighted in the following scientists view:

So rather than research just being funded by the tax payers earnings, by actually having new

entities z it becomes much more sedlistaining. And | think universities are nomecognising

that they have much more of an obligation to be not just generating knowledge, but converting

that knowledge into economic growth. And we see that lot of the signals from MBIE are

aroundthat-O1T EO EOT 80 A 11 OJsiart-ups drefoderdicnl patttv@y by OEET E OEA!

which this happens. And | think it has a lot to be said for it. (Interviewee 18)
Our findings indicate the MBIE led initiatives have influenced the types of funding that scientists
are able to receive, and thus the tygs of research they can be conducting. These changes within
the entrepreneurial university are experienced as researchers applying for particular funding
grants realise that blue skies research will not be funded. Our findings highlight that scientists
must adapt their research to areas that have the potential of making a difference to society.
These changes signal to scientists that research should be translational and government grants
support these types of research activities. This results in scientisttrategically assessing their

research agenda as two commercialisation manageexplain

The funding which is now MBIE, they have driven things this particular way and said if you want

funding for pretty much anything except for blue skies research; &igence connection. And if

uir® AT1860 OET x OEA OAI AGATAA O1 .: 1T0 EIx Ui O AAI
get your funding. (Interviewee 10)

A lot of research grants have aspects about them that are how you will make a real world

impact with this research grant, and a lot of the research grants are keen to put a

commercialisation angle around that. (Interviewee 8)

These perspectivesuggests that the changes in grants are significant to scientists, as they are
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required to generate funding for heir research projects. Whilst academics have alternative
options for resource funding, it is expected that scientists applying for these particular research
grants will have considered the commercial application. Our findings also signal that university
policy implementation has influenced the criteria that deem a strong academic career. Scientists
who are pursuing a career in academia are expected to be conducting research that is relevant,
in order to be recognised as a superstar researcher. This is egitt as the commercialisation

manager discusses:

The signals coming from the government and universities are becoming a lot stronger. There is
also an expectation that super star researchers who want a strong career in research; this is a
part of what theyhave to do. And also it is about generating more income to do research. To
generate funding, you have to apply for grants or you can work with industry that will pay for
research, or you can work with a staidp or create a spirout and that generates a reearch

relationship. (Interviewee 8)

Our findings indicate that if universities facilitate spiroff creation, they are demonstrating their
ability to be entrepreneurial and they possess the capabilities required for such activity.
Demonstration of these caabilities is important when universities aim to attract prospective

staff and students. As stated by this academic entrepreneur:

It is important to tell prospective staff and students that the university celebrates
AT OOADOAT AOOOE E b 8frod Malaysi or India @ndplaAnin® 10 éokditb O
university and | knew from the universities entrepreneurial eco system that they will help me set

up a business idea, of course that university will be the one. (Interviewee 6)

Universities are also interestedn being recognised as entrepreneurial as it provides the
opportunity to boost their reputation. Our findings signal that spiroffs are able to increase
university reputation as it demonstrates to university stakeholders they are offering jobs to

graduates and stimulating economies. Sphoffs also demonstrate that universities are looking
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to solve problems in society. These aspects are important in the university landscape to also
demonstrate to university staff the entrepreneurial activities that are happning on campus.

The commercialisation manager perspectives below highlight these positions:

It looks great for universities to have spioffs out there; employing people and making cutting

AACA OAAETTI1Tcus ) Ai180 OEEDExAEAOAI EAAAROODREAAD
young, upstart companies that are trying to change the world. (Interviewee 10)

Moreover, the implementation of policies is important so universities can be recognised as

supporting government initiatives. Universities are driven to do this as they attempt to be self

sustaining which is attractive to government. This may stimulate additional university support

and funding if these government stakeholders are satisfied. As commented by this academic

entrepreneur:

Andalsoifyod OA AT AT OOAPOAT AOGOEAI OUPA O1 EOAOOGEOUR UT 08
COAT OO0 OEAO AOA OEAOA8 4EAO POOO A OEAOA 1T E£ COAT OO
types of grants and hopefully the projects that are successful have nsadee money that can go

back into research at the universit§Interviewee 6)

Based on these reasons, our findings suggest university management like VC and PVC are
encouraging commercialisation. Top level support is critical in demonstrating to government
and academics that entrepreneurial initiatives are being taken seriously. This is important to
government, as university management are the implementers of these policies. A university

TTO manager highlights the need for entrepreneurial activities to hauw®p support:

| think the university has come a long way particularly with the VC as | think the VC has
I ACEOEI EOAA AT ii AOAEAI EOAOEIT AT A ) OEETE OEA 6# E
away. (Interviewee 22)

Similarly, a commercialisation mamger agrees that university management support is

fundamental to continued improvement:
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So governments are asking for it, senior university management like the VC and PVC are keen to

be seeing research commercialisation. (Interviewee 8)

A university TTO respondent builds on these views, adding that additional changes are required
within university culture. More changes are needed because entrepreneurial activities like spin
offs are not traditional forms of knowledge dissemination. Universities must emphasé that
commercialisation activities are opportunities for academics. Greater emphasis needs to be
made to ensure that proactive measures are taken to facilitate the evolving university culture so

alternative mechanisms to knowledge transfer are recognised

I think it starts from the top. If the university management and deans encouraged staff to think
of this commercialisation pathway as a potential option...because it is just not traditionally
thought of in that way. And it is a hard thing to solve, besaut requires changing mindets a

little bit. (Interviewee 11)

From the university TTO perspective, the elements regarding cultural differences and adoption
reluctance are highlighted. These are inhibitors within the entrepreneurial university and are
presented in the next subsectiontraditional norms.

4.1.2 - Traditional norms

As discussed irsection 4.1.1the importance of university management support in the execution
of entrepreneurial activities is critical. Without constant and responsive supporfrom

university management, spinoff activity will continue to be challenged as academics attempt to
conduct research in a split university culture. Highlighted throughout the following discussion,
is how thetraditional norms of universities inhibit spin-off development as academics and
university staff varies in their perspectives about the entrepreneurial university. The variety of

perspectives results in cultural rigidities and change inhibitors.

The traditional norms of the university inhibited spin-off activity as it expects researchers to

teach and educate undergraduate students. Similarly, traditional university norms value
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academic output through activities like publishing. Our findings highlight that when these
traditional norms are perceived as tle most important and most valuable form of knowledge
translation, these beliefs highlight commercialisation as an abnormal university activity. The
expectation that academics are at university to teach and publish shows the tensions that exist
between thetraditional norms of the university and the values of an entrepreneurial university.
Whilst the entrepreneurial university values academic entrepreneurship and industry
engagement, academics who strongly value traditional university norms oppose these
perspectives. From our interviews, an academic entreprenewgxplains aprevious experience
with unsupportive university managementregarding translational research during 1985 The
unsupportive nature is attributable to the traditional norms of the university where the

academic was reprimanded for not focusing on teaching as their university purpose:

A letter from the Vice Chancelleryou can do what you like with your inventions, you can
publish text books and play on the stock market if you want, but yoei laere to teach and we
are paying you to teach and research and what you do is your own busirfesd.that was

normal in 1985 (Interviewee 15)

The findings suggest that whilst university management perspectives on commercialisation may
not be as extremeas this reaction in 1985, tensions still exist, as portions of academics still
possess this same attitudeA large number of informants explain that scientistare

disinterested and speculate about the legitimacy and viability of translational research tauts.
These traditional perspectives inhibit acceptance of the entrepreneurial university when
academics are sceptical of academic entrepreneurship. Three respondents estimate only 10% of

academics are interested in commercialisation (interviewee 2, 22 an8) (appendix 4).

Evident in our findings is the traditional university norms, culture and beliefs make the
implementation of the entrepreneurial university a slow-changing process. The cultural

rigidities of the university require personal opinions andacademic understanding to be shifted
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so traditional norms can be equabed to entrepreneurial values. A number ofammercialisation
managershave commonly experiencedow levels of interest as they attempt to seek academics
who do value the entrepreneurialideals. Commercialisation managers find some academics
support commercialisation, some academics are supportive but are not personally interested,

and there are academics that have a strong distaste for commercialisation:

If I put a number on the percenge of inventors who wanted to get involved, | would say

Oli AGEET ¢ T EEA vim8 ) OEETE EOB8O0 1 EEA A AAI1 AOOOA
are probably 10% who would be really opposed to commercialisation and think it is the devil,

and thereis a whole bunch in the middle that think it is good to be done, but | am glad someone

else is doing it. (Interviewee 8)

Our findings suggest that the traditional values of universities are contributing to these low
figures of interested academics. Desmgtgovernment encouragement of entrepreneurial activity,
academics have been attuned to the value of traditional mechanisms of knowledge transfer. This
may explain the rationale behindcertain academics who arainsupportive of these activitiesas
they may prefer to uphold the traditional values that have been instilled in their academic

career. It may be challenging for academiasho prefer traditional university missions to
understand alternative methods of knowledge sharing and alternative activities wheprocesses

have been institutionalised.

However, in order toimprove the number of academics who are supportivand interested in
spin-off activity, greater integration between raditional norms and theentrepreneurial
university is required. Thetraditional norms suppress academic engagement as the adoption of

new values and interest is limited. As explained by this commercialisation manager:

Maybe only 5 or 10% of academics see that commercialisation is something they are interested
in doing. Youeally cut the pool down in terms of individuals who might have a view that this is

something they could do. (Interviewee 22)
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Our findings highlight the reluctance of academics to adopt entrepreneurial activities can in part
be explained by the promotiondmodels and performance measures in universities. Academics
are not incentivised to be conducting commercialisation activities and the current incentive
systems signal to academics that promotion and recognition is based on publication output.
Whilst government have incentivised commercialisation through funding grants, equivalent

incentives are not present within universities.

The evidence suggest that the university promotional and review systems do not formally
encompass elements around commercialisation. The measurement and evaluation of academic
performance is through the PBRF system, which is based on publication outpdthe challenge

is that these promotional criteria align with the traditional norms of the university, thus
reinforcing the importance of these mechanisms, opposed to the features of an entrepreneurial
university. A number of academics and commercialisation anagers have expressed how the
lack of incentives within universitieslimits and does not facilitate, nor encourage academics to
changetheir perspectivesaround translational research A number of commercialisation
managers then go onto explain how thiglso inhibits university TTOs abilities in finding

potential disclosures within universities because the importance of commercialisation is not

justified as academics value academic status:

The drivers within the university are very much academic. So wekweith a very small
proportion across campus because not everyone wants to go down commercial pathways. To a
lot of academics, it is just of no commercial interest, whatsoever. So | guess there is just that

generalmindOAO OEET ¢ AT A )ameAterh éitler, bedalisk D&yAr@Bot U Al

incentivised to do commercial work. (Interviewee 11)

Similarly, this commercialisation manager agrees:

I think as a nationwide thing, academics need to be much more incentivised in terms of revenue,

contract revenue ad metrics like the number of spinffs encouraged through things like PBRF.
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encouragement from the top. (Interviewee 5)

The | ack of wuniversity incentives restrains top

entrepreneurship and thus fulfilling government missions. This results irm number of

academics having to approach their reseah with the purpose of developing their academic
career and sustaining their position within the university. Ourfindings provide reason to

suggest that academics that are driven by incentives take an approach that satisfies their review
criteria. For these academics,tis approach is moulded by the university incentive system and
the importance of translational research seems to be left to personal interest. Academics are
prioritising the requirements for them to be a successful researcher, as dictated byiversity

management. The below academic entrepreneur explains:

| suppose a lot of people just focus on their outputs in terms of grants and applications, and bits

and pieces because | suppose it is more focusing on a career than the outcome. (Intendigjve

Moreover, the below commercialisation manager has experienced similar inhibitors:

y OEETE OIi A 1T &£ OEA &£OT AET ¢ AT AOGI 80 TAAAOOAOEI U EA
mechanisms are a bit of a challenge around that. (Interviewee 8)

The findings indicate that the challenge that the traditional measures of excellence also bring to

spin-off development is that whilst university management encourages academic

entrepreneurship, the time required for these activities have not been considered in revie

processes. Aarge number of informantsfind they must balance the pressures of publishing

responsibilities, grant applications and student supervision. These commitments in addition to

their entrepreneurial activities stretch their capabilities, resources and time.

An academic entrepreneur highlights that any additional time is unlikely to be dedicated to
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areas that do not provide personal promotion or academic benefit. This signifies the imbalance
between traditional and entrepreneurial knowledge dissenination. However, if
commercialisation activities were explicitly accounted for, it is likely academics may be

persuaded that they should consider a portion of their time to these activities:

They can change incentives around resources, grants that yanuapply forz internal university
grants z if there was some reference for commercially oriented or if they got strategic bonus
points, things like promotions and that kind of stuff. If it was explicitly accounted for, then

people would probably designateome of their precious time towards iflinterviewee 19)

An academic entrepreneur who cefounded a spinoff was judged and criticised regarding time
management. The academicability to balance commercialisation with academic activities is
inhibited by misunderstanding managers. These misunderstandings arise as managers do not
understand commercialisation, and they are not required to accommodate commercialisation in
their assessment reviews. As signalled in the academic entrepreneurs response, academics
receive negative judgement from their managers, which inhibits sphoff activity. This
demonstrates the disparities between the entrepreneurial university and recognised academ

outputs. As stated by this academic entrepreneur:

Definitely time management has challenged me coming into this environment as an academic

AT A OEA EAAO OEAO iU +rO1l EOAOOEOUY | AT ACAOO Al
by them; | have perfoi AT AA OAOEAxO AU OiI i AAT AU xET AT AOI
how to do what | am doing. | have a performance review with somebody who is basically an

academic. (Interviewee 17)

Publishing has also caused tension in spioff development when academnis have been
restricted to publish, given the stringent conditions on IP protection.Our evidence highlights
academics feel obliged to be publishing as this is in their assessment criteria. When academics

perceive commercialisation as threatening to theicareer advancement, this inhibits spiroff
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participation. Taking this into consideration with the lack of incentives, academics find
commercialisation to be risk oriented. This highlights the tensions that traditional norms of
knowledge output and performance measures have for academics in the commercial space.
University TTO managers recognise the negative effect that the PBRF system and traditional
promotional methods can have for academics:
)y OEETE TTA T &£ OEA EAU OE téregimore Aronidlonalsiuf AUO OAAT CT E
around the traditional things that PBRF measures. And things like that and commercial activity
like patenting, and then not publishing because you are in a confidential space, starts to impact
on career advancements within acemia as well. So | think everyone involved in

commercialisation would like to start to see a bit more of a level playing field opposed to the

traditional measures of excellence. (Interviewee 2)

In comparison to this point of view,a number ofcommercialisation managershave attempted to
persuadetheir academics that both publishing and patenting outcomes are possible. This
commercialisation manager finds this requires modifying academic mindets so they
understand their traditional activities are still possible:
"00 OEAUGOA 110 EIT OOOIT O OAAT A AT A ACAET h 1T £Z0AT OA
would much rather publish, but actually the reality is you do both. (Interviewee 8)

This perspective is in cont r awhavefoundiachallenging nt i st ' s
to balance both outcomes. Often university TTOs will assess projects and if there is IP potential,

protection is typically filed fairly quickly. During these phases, academics are unable to discuss

much of their inventions and tere are windows of opportunities where publishing is possible.

The findings suggest this was going to negatively affect a scientist who was a part of a gpiinas

publishing was a requirement for them to establish an academic careek.supervising acadenic

entrepreneur stated they had to make it explicitly clear to their commercialisation counterparts

that publishing for the scientist was critical:
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As far as publishing, it is quite important during an academic PhD, to be able to speak about

your work andbe able to present at conferences, and internal thiggse have certain

OANOEOAI AT 06 OEAO Ui O EAOA O CEOA A AEEOOO UAAO

is really important that things are managed in a way that they can still write hdsis, they still

EAOA AAOAh OEAU AAT OOEI1T bDOAI EOE AT A POAOGAT O AO

PhD. (Interviewee 19)

As elements of the current university landscape inhibit spiroff development, our findings

provide evidence to suggesttiat university changes must be made to lessen the negative effect
of traditional norms. Two academics who had recently been involved in spiaff creation

explained the importanceof having an experienced academic entrepreneur that can act as a role
model and mentor. The championing effect a role model has for potential academic
entrepreneurs is they are able to minimise the various misconceptions that academics have. For
example, this can include the patenting versus publication dynamic. Mentors can also
demonstrate how they navigated university incentive systems, which may help in increasing
academic interest levels. The benefit of having a mentor is that it also helps equip academics in
developing their capabilities. One eademic entrepreneurs found that aademic experience in

situations like industry engagement to be particularly useful:

It is quite difficult | suppose, for academics to have a commercial rréetl But having a

supervisor who is quite commercially focused, it is different to see how hedats with

industry, versus other academics around the university. He was pretty supportive and he has a
couple of spirout companies from the past as well, which is quite good as he already had a bit of

an eye for it. (Interviewee 12)

However,the below academic highlights the contrasting experience whereonfusion can arise
when they do not have any potential mentors as they embark on commercialisation adventures:
)y O xAO OAOU AEAEAZAEAOI 08) EAA 11 1T1TA ) riewedl A CI
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The findings indicate that when academic entrepreneurs are able to share their experience with
their peers, this helps drive the university culture to be more accepting of entrepreneurial
activities. The demonstration of real successan beevidence to academicshat the possibility of
change and new forms of knowledge dissemination are legitimate as this commercialisation

manager explains:

I think examples are the biggest kind of promoters of what commercialisation is Zikkepeople
can sedheir colleagues are doing well and enjoying it and generating extra money, employing
DAi DI A AAAAOOA OEAUB8OA AT EIC OOOEEh 1T OEAOO xEI 1 A
i OEAOO xEiI 1 OEETER O) xi Ol Aturhl Bspebts that sighalhovh OE A O x AT i
important it is. (Interviewee 8)
These issues highlighted irsection 4.1.2liscuss howtraditional norms inhibit the successful
implementation of the entrepreneurial university, and thus the generation of spiroff entities.
The various elements are interrelated and cause cultural barriers, misunderstandings and split
perspectives within the university ecosystem.
4.1.3 - Capability Expectations
The second inhibitor and final subsection at the institutional level regardapability
expectations The actors in this context include academics, university TTO managers and
commercialisation managers. The misundersindings that arise between these parties regard
differences in expectations of what capabilities each of the spioff actors possess, and the
different opinions they have of each other. Capability expectations are included within the
institutional level as the perceptions these spiroff actors have regard the entrepreneurial
university and its activities. Whilst discussion may include elements from the firm and academic
level, capability expectations discuss the unigue perspectives each parties have abdé t

commercialisation context.

The findings indicate that tensions arise when sphoff actors have misaligned capability

76



expectations that lead to miscommunication and different outcomes. The first tension arises
between commercialisation managers and acadeacs. Throughout the below illustrations,
commercialisation managers often find that academics are limited by their technical scientific
perspective, and that they lack the necessary markeelated capabilities for commercialisation.
This occurs as acadenss have been perceived as limited in their ability to identify market
opportunities. As academics possess a technical background, their capabilities regard how the
technology works, but not how the technology can be applied. This often results in academics
missing the broader perspectives and opportunities that can be exploited. Whilst academics
may have good insights, our findings indicate their insights are not comprehensive market
understandings and commercialisation managers find that academics work setlule prevent
comprehensive analyses of markets and industries:
4AEA OAOCAAOAEAO EO AiTEIC AO EO &£OiI T A OAAET EAAI DA
perspective of what they are offering and what they can do. Occasionally they will have very
goodinsights, but often it is not always very rigorously analysed to what it can do so that is one
of the challengesto have a broader perspective of what jobs the technology can do and for who,
AT A Uil O TAAA O1T xi OE OEAO yhéve e time ¢ thédeshe tQADAAOAEAOO
that is a limitation. (Interviewee 8)
In contrast to this commercialisation perspective, an academic entrepreneur who did not go
down the TTO pathway has successfully developed and identified market opportunities that
have technical application. The academic found that interaction with industry and firms allowed
mar ket understanding to be aotledlgv dd.ntWhivli etweteh €l .
any entrepreneurial experience before, the academic was able towddop skills through IP
workshops and searching patent databases. The academic also found that the formation of a
business relationship with a manufacturer was a successful route to establish legitimacy. From

this position, they were able to seek ventureapital funding.
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Despite these achievements, the academic entrepr
(interviewee 12) when they pitched to investors. The academic felt their interaction with

commercialisation managers depicted an unequal balance. Asetrespondent felt they were

expected to be lacking in commercial capability, this left the academic feeling disadvantaged in

pitching their proposition. Despite the capability developments, this academic still felt it was

difficult to persuade the manages given their noncommercialisation background:

You definitely feel on the back foot when you are speaking to investors and commercialisation

experts. If you do know about your whole value proposition and you have come up with a basic

businessplanorapg AAOET T h AT A EEOOEI C Ail1l OEIT OA 01 0060 1 £ b]
like they can almost tell you are not so confident and light on the ground. So it is almost very
hard to fight back at that stage and they can almost push you around aditiit which can be

quite disconcerting. (Interviewee 12)

These two perspectives from a commercialisation manager and an academic entrepreneur
highlight the differences in capability expectations. The challenge this brings to the spaff is if
commercialisation managers perceive academics as unable to be equipped with marketated
capabilities, then they are not facilitating the possibility for development. When academics feel
they are not treated equally or with opportunity to equally engage, this alsmhibits aligned

interaction.

In addition, a commercialisation manager has found that academics mistakenly believe their
academics skillsets are transferrable to the commercialisation process. Often researchers who
are particularly successful in one area a$cience will think their knowledge and capabilities will
without fail be transferrable to the commercial setting. This is a tension in capability
expectations as this commercialisation manager finds the skillsets required for

entrepreneurship vastly differ to academia:

| think the biggest mistake people can make, and a little bit of academic egr@r) Al A x1 Ol A
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AT T T AOAEAIT E Ghnhichid dvieyl diffdreint@killGet. And that can be quite hard and

humbling for academics. (Interviewee 10)

Similarly, whilst a large number ofcommercialisation managers find academics think they can
apply their skillsets to areas they are inexperienced at; academiésel commercialisation
managers also do the same. As demonstrated
they have found that business people will often apply their minimal scientific experience in
making decisions about the technology. This hasdeacademics finding that their business

counterparts can be bullish and overpowering and tend to force their opinion.

Oneacademic entrepreneur feels that commercialisation managers will apply their knowledge
from scientific articles in making spinoff decisions. However, academics argue their experience
allows them to develop an intuition that determines whether a technology can be pushed for

market speed, or if the technology will be underdeveloped:
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And the business managers tend to get quite bullishand i NOEOA OOOPOEOAA AU Oi i A

couon OEAU OEETE OEAU O1 AACOEGAIVA ARD 6IBA - BHAB K106 O

AopAOEAT AA OEET ¢Nn ) AAT CAO A OAT OA T &#h OEO OEEO E

well dowe knowthisfidhe 6 ' TA UT O EET A 1T &£ CAO A EAAIET C A O EI

ATTA ATTOCE x1 OE Oi AAOOU i1Teo 'TA OEAO EO POOAI U

critical papers, but it is not there. And people will often do that; | have the feel fortiis, | can

ITTE AO Ui OO OAOOI 66h 1T OEAO DPAT DBI A" 68 OAOOI OO AT A

These perspectives from commercialisation managers and academics indicate the variety of
misunderstandings between the two parties. Both parties feel thetler is often at times
incapable of making justified decisions and they lack the knowledge that is required for
technology/market development. The challenge is when these spioff stakeholders are unable

to understand and align their expectations with thei counterpart. As explored, the
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commercialisation actors are critical for various spiroff components, and so are the academics.

Another perspective to this discussion is from a commercialisation manager who finds that
academiauslesqa r i 1 tee2b)vegaedimgecommercialisation as academics will often
saywgwwhatt (Il nterviewee 25). This perspective highl
actors like commercialisation manager in developing commercialisation opportunitiesThis

commercialisa i on manager’'s perspective portrays acader
lack market intelligence in terms of what markets are willing to pay and how commercialisation

is conducted:

A lot of the academics are clueless and once the technologys’de | PAAR OEAU OAUR O1 1 x
And that is when the people in suits step in and take it from that point... We have market

intelligencez academics have little to no clue about what the market needs are and what the

market is willing to pay for. So although A AOAT 80 A@DPAOOO E1T AOAOUOGEET Ch
f ODAAEZEA E1T AOOOOEAO EIT OEAY 1 AOEAO ET .:87A AOA O
inefficiencies in the industry and what technologies could plug the gap in making the industry

more efficient. (Inerviewee 25)

These perspectives from commercialisation managers are in direct contrast to another
interview respondent who founded and developed a sphoff. The academic has found that the
key to business development is establishing business relationshipsd possessing an openness
to learn. The academic entrepreneur has not found the commercialisation process to be terribly
complicated, and many successes are contributable to searching for opportunities. This
academic highlights the necessity of being fléxe in order for business opportunities to arise

and so good relationships can be developed:

The business part is not terribly complicated, most of it is born out of good experiences,
developing relationships with people, and business relationships aiwdiltg for opportunities to

go forward with that. | have never found it as overly complicated and impenetrable.
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(Interviewee 18)

The next difference in capability expectations incorporate all three actors, and regard the
identification of IP opportunities within universities. Firstly, university TTO managers find that
major spin-off successes are not that common. This perspective is formed on the basis that the
reality of spin-off activity is greatly dependent on the technology and whilst all universities &
looking for a major deal, the goldmines are rare. In addition, the university TTO perspective is
that there are rarely many IP opportunities in universities where action is not being taken. This
perspective is rationalised as spiroff activity cannot hagen without the academic and because
academic interest is so low it makes it challenging to identify IP opportunities without the

academic being invested in the process:

I think there is a misconception that in the broader world, there is a whole lot otilek in these

Ol EOAOOEOEAO AT A OEAOCAGO 110 A xEIT1TA 110 EAPPATEITC
xAT O 01 AAI AT AA OEAO POl PAOIl unh AOGAT EA OEAOA xAOA
1 EAAR EO AAT G0 EABDA I AEOEROCBGAGBAI ERGBI §H50 EOOO 1
OEOI OCE OEA AAAAAT EA AT GEOTTI AT O xEOEI 60 OEA AAAAA

(Interviewee 22)

In contrast, the second perspective on IP opportunities in universities is from an academic

entrepr eneur who sees that there are many mi ssed o
universities. The academic explains that their spioff development could have very easily been
a missed opportunity. The academic attributes the commitment of resources and instenent to
be the factors that continued the academics position. As the academic had pressure to be
delivering on these inputs, this kept them going. However, academics who do not have these
pressures could give up on their valuable IP which results in lostpportunities:
)y OEETE OEAOA 1000 AA 1100 1T &£ I EOOAA 1 bpbPT 0001 EOEAO

come to surface. It would have been very easy to just give up and it took that kind of commercial
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energy and commercial environment to comerthugh to get to that other side. And it makes me
OEET E PATPI A 1000 OAoOU 1T £O0AT CcAO O OEAO PIETO EI
happen. | think there must be vast opportunities that are left behind in academia. (Interviewee

3)

The third perspective originates from a commercialisation manager and this again differs to the
university TTO and academic perspective. The commercialisation manager highlights that their
organisation is continuously scanning opportunities within universities, and here are a range of
IP opportunities that have success potential. The challenge in this context is that there is lack of
investment for these opportunities, opposed to lack of deal flow. This commercialisation

perspective directly contrasts to the first ilustration by the university TTO manager:

We are actively monitoring most technologies coming out of the four major universities, and to
be perfectly honest, there is no lack of deal flgehere is a lack of money. We have our pick of

the crop in termsof technologies. (Interviewee 25)

The commercialisation manager also finds that whilst academics are successful at technology

devel opment, universities |l ack the capabilities
commercialisation manager hosts the opiion that university TTO managers are inefficient at

applying market opportunities to technologies and there is a lack of expertise in the

commercialisation context. This inhibits spiroff development because the application of market

needs is fundamentato the success of a sphoff and its value proposition. This is likely to

present challenges when university TTO managers market need identification is a mismatch to

the commercialisation managers perspective:

So it is one thing to develop technologies which | think universities in NZ are very good at, it is a

second thing to identify a market need for that technology which is surprisingly difficult and

probably the most valuable part of the whole spaff. Oncet has been identifieq solving a

poil Al Ai ET OEA OAAl xiI Ol A88 )OO EO 110 A OOOAEGEC

company and there is definitely a lack of expertise in the area; internally with a lot of the
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help transition the process. (Interviewee 25)

These three perspectives highlight the challenge in aligning capability expectations. Each party
is a key stakeholder in spiroff development and vhen these different perspectives are held,
they highlight the differences in understanding of the entrepreneurial university context. There
is a mismatch between the parties where academics may feel they may not be receiving the
necessary support, univerdy TTOs feel they are unable to find IP opportunities, and
commercialisation managers find that there are IP opportunities; there is just lack of investment
capital and sufficient university support. These differences inhibit spiroff development because
the significance of each stakeholder means the parties may not be working at maximum

potential and there could be a loss of understanding in the entrepreneurial eesystem.

4.2 - Firm level: Misaligned Stakeholders
The second component of our research quash regards the inhibitors of spinoff development

at the firm level. In this section, the theme imisaligned stakeholdersThis regards misalignment
that is experienced in spinoffs asmanagement tensionihibit venture development. This is
considered nhibitors of the spin-off process as the misalignment between the various
perspectives result in different expectations and understandings despite being within the same

context. The below table summarises the key findings at the firm level:

Table 8: The inhibitors and drivers at a firm level

Role Details
Spin-off management 0 Clashes occur between management actors and scientists in
tensions spin-offs. Balance is necessary between the parties for decision

making, but altering motives and agendas lead to fiion and
power struggles where the two backgrounds disagree
0 Academics can be challenged in releasing control of the venture
when management teams are integrated to contribute business
capabilities. Problems occurred when the venture was required
to changedirection
0 Continued from the above point, academics have taken persong
offence when changes in business plans must be made
Differences in thinking and work practices caused conflict as

O«
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scientists felt misunderstood when management teams
encouragedalternative processes

Time management of research, development and technology
launch led to conflict between management and scientists. Oftel
management teams push for a shorter time to market, but
scientists try to “perfect” |
Commercialisation managers have found academics to be usefy
only during particular phases of spinoff development and
scientists have felt excluded from the spiroff development
process

Problems can arise when academics attempt to adopt
management roles vihien they do not possess the required
business capabilities

4.2.1 - Spin-off Management Tensions
Our findings indicate that when spinoff actors disagree, this can cause spioff management to

become hostile and tensions arise in the development procesrom our findings,

disagreements regarding decisions that are made between the commercialisation actors and

academics arise.

The evidence suggest that this occurs when commercialisation expertise are brought onto spin

off management teams to help developew ventures. When directors and managers have a

remote position from the day-to-day occurrences in the venture, academics find their passive

involvement to be abstract and meaningless. Whilst their overall input to the venture may be

beneficial, an academ c

entrepreneur identified the di

rector

particularly when director’s made suggestions wi

developed superficial relationships and led academics feeling directors made assumptions

about their commercial capabilities and knowledge:

The bigger hurdle in my expertise was we had three part time directors where they basically just

EAA OEIi A O OEO ET & O A 1T AAOET ¢ TTAA A xARE
x,yandzdatA AAE O CAOEAO6h AT A ) xiTI Ol A EAOGA 11 EA
AAEI OA8 'T A OEA AEOAAOI O xiI O1I A AA T EEARh OCI

"iiClA A 37/4 ATAIUOEOGGS8 j)i OAOOEAxAA wq

Other respondents also experiencedimilar situations where directors expected them to align
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their way of thinking and activities to commercialisation requirements. Tensions developed as
commercialisation actors expected scientists to develop timelines and produce the answers for
scientific experiments. An academic entrepreneur found these metrics were incompatible and
unable to be determined, as science does not align with these measurements. In these
circumstances, the academic entrepreneur found commercialisation actors misunderstood how
science and scientists work. Moreover, our evidence suggests that academics have felt
undermined when commercialisation actors are brought onto the venture with the purpose of

supervising scientist activities:

The CEO brought in people from the industryrtmnage me and they wanted me to do a Gantt

AEAOO &1 O AOAOUOEET ¢ ) AEA AT A ) xAO EOOO 1 EEAR Ol
EO8O 110 EIx E A OAEAT AAh x1T OEG68 !'TA OEEO EO

oh O
isnopoi© ET CEOET ¢ I A A ' AT OO0 AEAOO AT A A OEIAIETA AA

AAAAOOA ) AT 180 ElTix xEAOB8O CiETC I EAPPAT OI 1100

mh

(Interviewee 3)

Academics have also experienced conflict that has inhibited spoff coordination and team
interaction. Our findings suggest that friction often arises as commercialisation expertise is
brought into the spin-off but the different spin-off personalities are unable to balance their
various perspectives. The imbalance of businesaand science inhibits spiroff development
because dominating science is likely to result in missed opportunities, and misused resources.
On the other hand, business domination will result in weak technical background and limit the

IP potential of the venture.

To this end, the evidence suggests spiif tensions are a challenge because both parties are
required for successful development, so a resolution must be achieved. This is evident in an
academi c entrepreneur’ s r esponhveeexpdiienced. t ensi ons

However, the benefit of commercialisation expertise is noticed when they help academics focus
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their activities and guide the venture. This was of critical importance to ensure the venture did
not prolong unnecessary activities but gols were being achieved. This academic entrepreneur

explains:

It was hard later on when there were frictions between myself and the management; where it
xAO CIETC O cisg3i OEAO xAO NOEOA A EAOOI A AT A xAO
getting the balance between science and the management was critical. And not as easy as it
might sound because if the science dominates, we probably would have failed as | would have
just hung in there for a bit more data and opened up a few more angles. | priybabuld have
FAEI AAg8 "0O EO OITE A EAx 11 OA AOOET AOGO cOUO O1 OA
(Interviewee 3)
In situations where commercialisation parties are unable to balance their conflicts with
academics, this results in unresolved tensiawhere the spinoff venture is comprised of
unsatisfied venture members. As highlighted in the previous illustration, academics can be
pressured by their commercialisation counterparts to speed the development process so a
shorter time to market is achiewable. This is so spiroffs can beat market competitors, achieve a

strong market position and reduce development costs.

However, our findings indicate that the push for speed to market launch leaves academics
feeling unsatisfied as they feel the technologig underdeveloped and lacks integrity which will
not satisfy the endusers. An academic respondent builds on these views when they determined
the CEO of the spiroff was premature in market launch. Whilst the commercial decision was
made to build customerbases, the academic feels the technology has not had the development
necessary to make it distinct from current offerings. In these situations, power struggles
between CEOs and academic entrepreneurs are highlighted. This academic entrepreneur

recalls:

There was a decision to take the product to market at a point in time, and | thought that was

86



DOAi AOOOA8 '"1TA ) OAEA O1 AO OEA OEi Ah AOO OEAO 111
was ready. And | think subsequent events have vindicated mytpiimiew. And | understand the
imperative to do that as we had to demonstrate some ability to get the customers so we could

get the funding, but it is one of those compromise situations where it is difficult. (Interviewee 20)

Another factor as suggested your findings is that tension arises when commercialisation

actors decide to change the direction of the spioff all together. From our findings, academics
have challenged these direction changes as they have built personal attachment to their initial
discovery. In addition, academics often develop a particular vision for their technology that they
have shaped and nurtured. When commercialisation actors make these decisions, it requires
compromise and a balance in perspectives to be achieved if venture miers are to be aligned.
Often in these scenarios, academics have taken these changes as personal offences opposed to

necessary commercial changes. As commented by this academic entrepreneur:

The challenge for me was finding an agreement between me andCiB® who | got into the
company to run it. As a founder, you have a different vision and the person who has come from
an external environment has their vision and you have to align those. So my vision was to have a

product cheap enough so that every studen the world can afford it. But the business side of

OEET O xAO OEAO OEA AQAAOOEOAO xAOA OAUET ¢ EOGGO0 A
money? Those were challenging times for me to let go of my dreams. (Interviewee 6)

A commercialisation managr can build on these tensions where academiasnay take personal

offence as this may have been their first entrepreneurial experience. In these situations,

academics often express they are able to make the technology work if they have more research

and dewlopment time. This causes friction between the two parties, as one pathway must be

chosen for the development to continue. As stated by this commercialisation manager:

't AAAAT EAO AOA AU AAZET EOET T AOOAAEA#éepraadds O OEAEO A
I EOAT EETTA8 'TA OEAT xA TECEO AiT A 11 AT AOA AT A OA
AT A AEAT CA AEOAAOEITT 68 4EAU OAUR O.1 ) ATT180 xA1O
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part of saying academics are great, we love them especially when they are at universities getting
more funding, pushing the boundaries, generating the next pipeline of IP and patents and

conferences and doinghat they do really well. (Interviewee 10)

In reverse situations, our findings suggest academics have been in positions where they are

encouraging the speed to market launch to ensure strong positioning. This has seen the

commercialisation team trying to cevelop the components that are required to complement the

technology in terms of market validation and justification of commercialisation. As highlighted

by this academic:
.1 x AAUO EO CI A0 i OAE 11T O0A OiiT1OEI U HWaigpedET OEA AAO
So | was interested in moving quite quickly trying to get the technology going and some of the

externals were trying to build business cases and that type of thing. Now that we have the

technology going and the business case, it is smoothemgpi(lnterviewee 16)

Thefinalspinrof f management tension regards a commerci ¢
find academics should only be a part of spinffs during particular phases. Whilst

commercialisation actors have found academics to be usefnlresearch phases where technical

development or clinical trials are occurring, academic respondents have felt they were out of

the loop and excluded in decision making.

A commercialisation respondent indicated that academics will have less involvemeas the
venture progresses and the spiroff enters the market launch phase. The approach of having
academics only in particular phases highlights that academic skillsets are limited and often it is
about assessing whether value can be extracted from the atmamic with their involvement in

the spin-off. The bases of this perspective are that academic capabilities are not integrated into
the spin-off to build and extend their capabilities to a variety of tasks:

Typically the academics have a lesser role goihgdx AOA AT A OEAO8 O A OUPEAAI 11
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ET O AAOGAT T PIi AT O AT A 1AOO ET O OAOGAAOAE8S 'T A OEA A
OEA PEPAITETA AT A ATiIPATEAO EAOGA Ai i TUAA AEOAAOI U
good atresearchls AT xA T AAA OEAI 11 xeo0o j)T1 OAOOEAXxAA w(Q

In contrast to this perspective is an academic entrepreneur who has felt excluded and isolated

in the decision making process. Whilst the academic has developed a spifiwith a co-

researcher, they do not have managnent say in the ventures development. The academic has

felt that they have limited inclusion in the decision making and are often the last in the venture

to find out what is going on:
y A 1860 OEETE xA EAOA OEAO r i AdphepthlardahddhepAUYHh OEA E
are doing that with their management team. | think having seen all the excitement and getting
funding, we have nothing to say. We have very little part in this and that is a bit hurting, and
they have negotiated with the TTOshatweET OAT O1 OO - thAdf dhytiin®wekd ih that

area, we now have to run past them, and give them the option to invest in or take up.

(Interviewee 17)

The first commercialisation perspective signifies that academic skillsets are valued at
specific phaes. Then, the second respondent argued that academic entrepreneurs are
excluded from the decision making process and were unaware of managerial decisions
that had been made. The final perspective is from a university TTO manager who finds that
problems arise when academics are reluctant to let go of the spioff, or accept their role

in the venture. Problems arise when academic capabilities are mismatched for the
requirements of commercialisation, but the academic intends to be the CEO of the spiif
Often tensions arise when the academic lacks the required interpersonal skills, business
skills and commercial understanding. When academics are unaccepting of their position,

this can strain the venture progression:

The problem arises when the inventor/acadéc wants to hang around and wants to be
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Ol 1 AGEET ¢ OE AU z#habid wherQhe @ehl Brob@em<arise. AVk have seen where

the inventor believes they should be the CEO of the company and they have no business skills. Or
they should be the CTOO®D OEAU AAT 860 OAI E AAOI OO Oghky AT AOA
can only speak at their technical level. And investors will want that, but they want them to be

able to talk at other levels and that can be a real challenge. (Interviewee 21)

If there is no agreement between the sphoff stakeholders regarding academic inclusion,
obstacles in terms of team formation and interaction are likely to ensue. This also presents a
challenge at the institutional level because the spioff stakeholders are misinderstanding the

expectations and plans of each party.

4.3 - Academic Level: Learning
The third part of our research question explores the inhibitors and drivers of sphoffs at the

academicscientist level. In this section, the theme is learning. Thiggards adaptation and the
final subsection within the learningtheme is academicentrepreneurial attitude. Whilst these
two elements are considered drivers that have allowed spioffs to be successful in their
development, there are also elements withieach subsection that have inhibited the sphoff
process. Evident in the following discussion are scenarios where academics were reluctant or
challenged in their ability to adapt and accept change which acted as an inhibitor to the syoff

process. The blw table highlights the key findings at the academic level:

Table 9: The inhibitors and drivers at an individual level

Role Details

Adaptation 0 Academics learn how to apply their scientific capabilities to a
commercial setting.

0 Academics adapted theiproblem solving from researchbased

to market-based as they learned the importance of market

validation and commercial applicability. Academics adjusted

their processes to be customewriented, opposed to research

interest-oriented

Academics learned how t@ommunicate with investors and how

to interact with industry/firms

Academics learned how to focus their activities to one specific

area when often their inventions can be applied to multiple

industries and applications. This regarded academics learning
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the concept of minimum viability

Academics adapted to the requirements and criteria advised by
investors and management team as they seek funding. Scientist
began to meet development milestones which guaranteed
resources.Learning curves occur as spioff ventures cannot
typically be benchmarked against existing firms

Scientists identified that academia can often lead to career
complacency and the dynamic activities in spioffs resulted in
the development of entrepreneurial behaviours and a tenacious
attitude

Academics initially find it challenging to embrace spiroff
development because of the lack of security and the feeling of
isolation

Commercialisation managers highlight that academics become
less risk-averse and possess entrepreneurial characteristiahat
are necessary to continue the growth of the venture

Despite academic growth and adaptation, they can still be driver
by research and often grounded in academic theory

(@]

O«

O«
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4.3.1 - Adaptation
The first element of discussion is academics learning how talapt in the commercialisation

process. Given academics primarily come from a nesommercial background, their journey in

spin-off ventures are a unique learning experience.

Academics begin to adapt to the commercialisation process as they must apply thetientific
discovery to a commercial setting. Our findings suggest this ensures the sfff identifies a
unique market need and it solves a problem in the market. It is essential academics are able to
adapt to the requirements and necessity of identifyig a unique selling proposition as this helps
the venture secure investment and funding. The findings suggest that when this market need
has been identified, this is the point at which a spHoff is identified as a possible

commercialisation route. This aademic entrepreneur recalls:

We did a lot of research and identified that there was a need in the industry for testing in the
area so that was the inception point for the spoff - identifying that there was a customer need

in the market. (Interviewee 16)

The evidence suggests spioffs will launch their technology on the premise of their identified

opportunity where the spin-off team must be able to incorporate local and national market
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scanning to understand how they can apply their discovery. The proce®f market analyses
entails further research and development to understand the features of the technology and how
this can be exploited in the marketplace. Whilst this facet of firm creation is not always an
instant success, academics learn how to work i clients and tailor their discovery to the
particular market they have identified. This process ensures academics are adapting to the
market need, and customer preferences, opposed to their personal interests. As commented by

this academic entrepreneur:

One factory had a particular need and was patrticularly open to the idea. So we spent a lot of

time with them and ensuring that what we were going to offer was what we needed and it was

O
pal
(@]}
m
(@}

CIlET ¢ O OEAE OEA AT @AO8 ! 1 AoughhkhatAvg dkd séll@oingA O E
And really did a lot of testing to ensure that each site had similar needs. (Interviewee 16)
Our findings highlight the challenge in the identification of market opportunities often arise
when academics are defjlieredttbahgpagé& to investo
when they are pitching their marketassessments to venture capitalists. This process can be a
learning curve for academics as they adapt to the requirements that investors will be searching
for, opposedto focusing only on the technical aspects. This academic entrepreneur recounts this

challenge:

It was very difficult because it takes you out of your comfort zone in terms of what you are
comfortable talking about. As a scientist, you just want to talk athdhe science, but | was doing
presentations where | knew less than 1/5th of it would be on the science. So talking about other
DAI P11 A6O0 + AOAAO T £ APAOOEOAY ET AT AI UOGAO 1T &£ |1 AOEA
(Interviewee 12)
Our findings signal the additional benefits of these market assessment processes are that
academics understand opportunities that can be exploited which allows them to become

intimately familiar with the capabilities and potential of the scientific discovery. These
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assessments allow spiroffs to identify where problems may exist nationally and
internationally, and how academics can adapt their technologies to these markets. This ensures
academics are thinking of how their technology can solve new problems, whichddearning
experience for them. This is critical for building the foundational base of a spiwif that will
survive business challenges and a spioff that cangrow. The academic continues:
7A 11 x EAOA 1T £AFZEAAO ET . : Afekhossidleindustiedthadwes ) ET Al OAA
could target and [this industry was] there because | thought there could be some
ApbPl EAAOCETT8AT A ) AT OI A OAA OEAO EAAI OE AT A OAEAOQU
world and no one is moving towards doing this meodangerously, so | thought there was an

opportunity to remove people from dangerous situations. (Interviewee 16)

The evidence suggests that this can often lead to the identification of multiple opportunities and
problems by which the technology can solveDepending on the context, some technologies may
solve large market problems. Investors encourage academics to seek large market opportunities
that have the potential for maximum return. This is a new learning experience as this typically
results in invegtors encouraging academics to engage with industry and established firms.
Through these processes, they are able to develop a better sense of their everyday operations
and how their technology may apply to that particular context. When academics learn haw
engage and approach firms, this improves their commercialisation skills and academics can
adapt to new situations. This has often led to the identification of larger problems that had not

been realised in the initial market analysessthis academic expains:

Originally we thought we have been making this particular product and this would be perfect

A O | AAEAAT ADPDPI EAAOEI T O ABO EO xAOi 606 AAOOAIIT U

(@}

they said there are bigger issues out there and medical agtians might look great on a
research paper, but things like [specific industry context], is a huge global issue. And they really

helped direct the application. (Interviewee 12)
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One way in which academics are able to pursue larger markets is by assessidgeent markets
to which the technology would originally reside within. This enables assessment of how
technologies can be stretched and tailored to different industries that have similar needs. This
process simultaneously stretches academics thinking akey determine how their technology
will align and integrate into established markets. These elements were highlighted as critical
components in the KiwiNet Investment Committee (IC) meeting. From observations, the IC
members highlighted the importance of igning technologies to existing products in the market.
Whilst distinct selling points must be recognised, spixoffs must also understand their fit into
existing markets. This requires academics to adapt their technologies so they can align and
work in conjunction with other market offerings. IC members encouraged academics to have
conversations with industry firms. These elements were critical in satisfying investors when

capital is allocated.

In other scenarios, spinoffs may identify niche markets thathold equally strong opportunities.

An academic entrepreneur finds this has helped develop the business model as they undergo

learning curves during these unfamiliar phases. The process of identifying problems establishes

the evolution of the firm and allof the latter decisions that will be made. These are learning

experiences for academics as their concepts are novel and must be applied in novel manners

this academic highlights:
7A EAOA EAAT OEEZEAA A DPOT Al Al OE AGrouditiieiwérid, EOOO 1 OO0
AT A OEIi EI AO OEOOAOQOEITO .I'x EO xAO1 80 A AEC | AOEAO
a beginning insight into the potential commercialisation of that technology. And associated with
OEAOR xA AACAT OI OEpHhi PAR OkAI A BPEEOAOBEAS !'1T A OE
evolution of understanding how it would run. (Interviewee 18)

The evidence highlights commercialisation managers have dedicated spiff development to

the successful identification of market needs. Whenraarket need has been clearly identified,
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this provides guidance and clarity to the entire venture and the stakeholders that are involved.
In thesecases academics have learned to adjust their technical developments to match the
opportunity. When these apects are aligned and market understanding has been achieved, the
spin-off is equipped to gain momentum and purpose which is of utmost importance in spioif

establishment. The commercialisation manager responds:

| think a couple of things ensured the vame kept going and moved through the development
stages. 1) Identification of the unmet need and the work that we did at the TT1©there an IP
proposition and 2) is there a market opportunity. And the work around both those areas was
significant and vaidated there is a market opportunity for this which kept it moving.

(Interviewee 5)

An academic entrepreneur builds on this view, finding that their learning curve appeared as the
market need helped guide venture development and decision making. This isrpaularly
important for academic development and learning as they are operating in unfamiliar business
territory. The lessons that academics learn in the phases of identifying solutions helps narrow
their focus and purpose within the spiroff. This is apgicable to academic entrepreneurs as

their inventions are typically unable to be benchmarked against other firms:

So sometimes there are always stories about companies who have developed solutions for

DOT Al AT 6 OEAO AT 1380 AgGE i higddinical Aceds &ndthoseA 1 x AU O

were my visors that gave me the ability to make wise choices about our projects. (Interviewee 3)
Whilst the importance of identifying a market need is critical, the findings provide evidence to
suggest that academics ha not always found market assessment and evaluation to be a
smooth process. An academic entrepreneur noted that when they were able to narrow their
focus in activities to a particular area, this changed their work style. Opposed to the sgff
continuously searching for new opportunities, the spinroff is able to successfully exploit one

particular area which then provides development guidance. This demonstrates the acadeniics
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ability to adapt to the necessity of focus, opposed to constantly looking outrfoew

opportunities:

So as soon as we started to focus in one area, it narrowed us down and the day to day work

AEAT CAA Ol T xi1us )OO AEA OEEEO AxAU £EOI I TTTEETC 100
PDOi AOGAO AAOAT T PAAG8 E Oising Andiddaw©nkd qhikivélO AT i I AOAEAI
(Interviewee 4)

It is often a learning experience for academics as they transition their career into a hybrid

entrepreneurial position. This is where academics are often unable to understand how a

technology can be taken to market and the various uses it could have, besidhe domain the

technology originates from. Moreover, MBIE outcomes aim to make changes to society and

ensure research is relevant with the potential to make an impact, but academics have found it

challenging to understand how they would be able to makehanges to industry. Through these

learning processes of understanding the market and the functions of the technology, this

contributed to their spin-off development, as well as personal learning in the commercialisation

process:

It was very difficult towork out how we could take that to market and make a change to clinical

outcomes so we started to think about how we might find other funding. (Interviewee 3)

Moreover, an academic entrepreneur identified they are currently seeking ways in which their
technology will have specific market application. Whilst it has been identified that the
technology is broadly applicable, the spiroff must identify a niche market where they can hold
a strong position and seize market share. This requires academics to focosmmit and evaluate
pathways. This academic make the point that business mirgkts must be adopted to answer

these questions which require a switch from the academic mindet:

I think it is about focus, and one of the benefits of our technology is thistvery broadly

applicable so we could make a product for almost anything. But actually, that leads us with a
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challenge from a business perspective that we need to find a niche that we can dominate and
expand from there. So we actually need to just pscimething and focus on it. And that is not so
much a science driven question, that is a business driven question and that is what the company

is working on (Interviewee 19)

Moreover, scientists are not required to take the time to evaluate and assess mark

opportunity in their academic roles. Whilst the importance of value proposition may be

explained to academics and highlighted in commercialisation workshops, the significance of
value proposition issometimesunrealised until later stages. When the ventre is progressing
through development and difficult decisions must be made, this is when the significance of value
proposition is often highlighted. The academic entrepreneur has learned from the
commercialisation process that value propositions underpirthe unique advantage which allows

spin-offs to exploit their technologies as they enter the market:

Definitely the whole idea around value propositignit is something that is really important
especially for investment companies, to have that nailed dovmd as a scientist, it is something
that you have heard about when you go to workshops, but it is something you never really take
the time to sit down and do competitive analysis. And that is something that can really make or

break new technologies. (terviewee 12)

The findings also suggest that academics learn about the concept of minimum viability
throughout the commercialisation process. A major inhibitor of spiroff development is the
inherent tension academics face between exploring new opportungs, versus exploitation

which regards refinement in a particular area. Academics are challenged by their ability to focus
their resources and time to their chosen market need, opposed to exploring how the technology
can be improved or tinkered with. This pot of this issue arises as scientists are not known to
share their inventionswith their peers within the development and improvement processes, but

most likely when the technology is refined and perfect.
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To counteract these potential distractions, commagialisation actors introduce the concept of
minimum viability to academics. The concept of minimum viability takes the technology to a
stage of development where it can be released, even though it is not fully developed and perfect.
The importance of minimum viability is often seen wheninvestors and commercialisation

actors are often looking to launch a product into the market. This is due to the necessity of
speed and the importance of sustaining and securing resources. The academic is able to make
further refinements in later versions of the technology as academics cannot be spending

multiple years on R&D:

The idea of iteration as well, and the whole minimal viable product style of things; as a scientist

getting the bare minimum down and out the door is something you struggle with until somebody
Agbpl AET O EO O1 Ui O6h AT A OAU OEZ£ UI O xA1T 6 OEEO Ol
Uil 6 AATI8 @ OoBOGE OA OAT UAAOOGG68 j )1 OAOOEAXAA vo(Q

Often in these situations, commercialisation managers have found it to beucial to emphasise

to academics that minimum viable product is essential. This requires the academic to commit to

the technology and focus their efforts in producing a concept to a level that will allow the next

phase of development to begin. When this is achied, improvements on the technology can be

made at later stages. Commercialisation managers often find they are reassuring academics that

the absolute perfection in their technologies are able to be achieved at later stages such as

through product versions 3 or 4.

Parallel to the concept of minimum viability is the notion of learning to deal with, and meet
development milestones. Given that academics asemetimesinhibited by their ability to
achieve technological development to a minimum viable standardpposed to perfection,
commercialisation actors will often create milestones for academics. This ensures that

academics are able to achieve minimum viability where resources and funding can be sustained
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throughout the venture. The notion of putting milesbnes in place means that when academics
have satisfied the requirements, then they will receive the next round of funding or resources. A

commercialisation manager explains:

Minimum viable product is key. Not the absolute perfection, because that can é¢ompeduct

version 2, 3 or 4, or it can work in a program that sits alongside thdrthink for us, it is

agreeing what that end result will be and we try to seek advice from external expertise like

KiwiNet or Return on Science to understand what our miinDi  OEAAT A DOI AOGAO EO0O8 %OA

a product, but getting it to look like one where we understand what it's performance criteria

xEI 1 AA AT A ETTAEET ¢ OET OA AixiI AT A PpOOOEI C 1 EIAOGO
look pretty.| think academicsare inquiring minds so they will always want to improve on

something. (Interviewee 21)

The initiation of milestones was developed as a pathway to assist scientists in maintaining their
focus through the often ambiguous stages of spioff development. Ourfindings indicate
milestones are often used to incentivise academics. The result is that academic who are
tinkering, opposed to focusing, will not achieve their milestone and will thus not be granted

their resources. This results in academics learning taniegrate milestones into their activities.

The establishment of milestones also holds strategic importance for spioff development
because this enables academics and their spoffs to receive funding for their venture. Our
findings suggest the power irthese situations lie with the commercialisation actors as it acts as
an insurance policy to ensure all requirements are achieved before large investments are made
into academics and their capabilities. A commercialisation manager indicates the basis of

milestones is also dependent upon the academics appeared interest in the venture:

31 T 1 TAU OGAITEO 1T £#O0AT AT A OEAOA ET OAOCOI OO AOA PAUET
upabusinessx A xT1 180 ET OAOO EI A AOOBBADA GEOBRIOADUI T AEIEC
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Our findings highlight university TTO managers to also be supporters in milestones as they have
recognised from past experiences the importance of incentivispmacademics to ensure they are
focused in their activities and timelines. Based on this premise, university TTO managers will
pay on delivery and cease payment if the academic goes off track:
y £ OEAU AT 180 xAT O O Al wenhlesorie fings@ridhatisx1 180 CAO b
something we have done much better now than in the past and we will pay on delivery. So we do

buy our academic time and consumables and resources. And if it is going off track, we will stop.

(Interviewee 21)

The use of milestones is also evident in the KiwiNet IC meeting process where academics that
have been granted funding have milestones set in place. From observation, the IC members
unanimously agreed that one particular research project was only to be amgted on the basis

that milestones would be established and subsequently achieved. If the IC were dissatisfied with

milestone achievement, the project would be disabled.

However, there is potential for academics to choose their research and developmentiaities

over the requirement of the milestone if they are unable to adapt. If the academic is

uncomfortable with learning about business requirements and funding deadlines, the academic

is able to return to their academic work without consequence. The adamic may find that they

are in trouble with their head of department as this may have been a loss in additional funding,

but there is no real consequence to the academic if they were not invested in the sqiff, a

commercialisation manager highlights:
)y £ Ul 06 0A AAAABRDBEAOOERUOERDA OBAOOxI 160 CAO OEA TA
Ai1T80 EEO OEAOA T EI AGOITAO xEEAE 1 AAT O OEAU AAT 80
have much more control and they have a huge vested interistl if they are still at university,
thenthatisthe tradel £&£ U1 O 1T AEAh OEAU AAT OAUR OxAll ) xEII
-ECEO T AAT ) c¢cAO iU EAAA Ol AbPAA AU OEA EAAA 1T &£ AA
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IT xEAO Ul O agu@nat@s the lirid 6f Addéfh (Interviewee 10)
4.3.2 - Entrepreneurial Attitude
The second subsection within the learning theme is entrepreneurial attitude. As highlighted in
section 4.3.1, academics are required to learn new processes and skills ider to be successful
in developing a spinroff. Academics have developed new capabilities where they adopt a new

attitude to business activities and approach.

Indicated in our findings, scientists have found the importance of tenacity in spinff
development. The findings indicate the importance of tenacity as academics have been attuned
to comfort and security from their academic career. Complacency in academia often occurs as
scientists are not personally committed to research projects. Besides researghants and

department resources, there is no pressure from stakeholders.

To this end, it can be easier for academics to give up on their research projects. However,
scientists find that tenacity in spinoffs enable academics to go down particular pathway©ur
findings signal that academics develop their entrepreneurial attitude as they are frequently
required to step out of their comfort zone and endure challenging periods. From these
experiences, academics are often exploring new pathways as they atteniptachieve goals and
milestones that have been set for them. The distinctions in these activitieanresult in
academics developing tenacity as they endure these phases and scientgsialearn the
importance of an entrepreneurial attitude. This academiexplains:
yd8i OAATT U EETA 1T &£ Ai1OET AAA &£OiI1T 1TU xEITA 001 0OUR

important, and so many other things are considered important, but | think tenacity really is a

i AOOEOA OEET ¢8 )1 AAAdténhcousibecduse ydt @re Olloviing JodroOU OT 11 O
TTOA ATA O Ui O OEETER OIE OEAOGS8O 110 GgiETC O xI10
commercialisation forces you to go to places you might be uncomfortable because you have to

go there. (Interviewee 3)
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Moreover to this point, the data suggests that unique skillsets are developed as academics face
capability and resource limitations. Given that a venture or an idea may have a set list of
requirements that will ensure the project is a success, entrepreneurs shoukit be disabled by
their shortcomings. Despite the fact that academics may not be experts in commercialisation,
the academiccan findthat learning and openness to new experiences are the most valuable
aspect. When academics are able to withstand ambigusgituations, and embrace the unknown,
this canhighlight the lessons they have learned in entrepreneurial experiences. The prospect of
failure and success are both opportunities to learn and academics must be resilient and
committed in their activities for execution. Moreover, the benefit that is extracted from

executing ideas and creating tangible outputs is explained by a scientist:

So | can put on a piece of papethis is what it could look like and this is how we will tackle it

andthese arethe skii OAOO xA T AAA8 " 06O OEAO AT AOGT1 860 1 AAT EE
EAAA AT A Ui &6 OEETER O(1Tx AAT ) Al OEEO OEEIT C6h xEA
EOT I AGEI AET C OEAO EAAAGS | O AghididdEantandAi A 60001 ET C

makes life worth living, even if it is a loss or a failure, you can learn from it. (Interviewee 6)

The necessity of tenacity and entrepreneurial drive is also highlighted in a commercialisation

manager’'s per spect i gsdhathavea poshive nttitdfdé willdriva a spimbfé mi
to be successful. Academics that learn to take risks also demonstrate growth and
entrepreneurial attitude. Key qualities like academics that are keen and hungry, and have the
capacity to learn and absb new processes are appreciated in spioff development. The

commercialisation actor recognises this to be the bases of a walinctioning spin-off team as

these ideals are valued over highly skilled scientists that are untrainable:

The best chance fohe spinroff is having somebody who will take risks and if | look at our staff,

OEAU Ai1 EAOA OEA OECEO AOOEOOAA8s 91 O AAT OAAAE OE
wants to learn and is keen and hungry, that beats people who are super skilldduatrainable

any day. (Interviewee 10)
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However, university TTO managers recognise that whilst academics may develop an
entrepreneurial attitude and are driven to achieve successful outcomes, they are often still
grounded by theory that their academic carers have instilled. Our findings indicate this can be

a challenge to academics as the requirements of commercialisation can often be conflicting with
their academic commitments. In these situations, academics face tradéfs. For example, if
academics ardaced with research problems where they have the opportunity of solving a real
world problem, the requirements within this problem are likely to excite and stimulate the
academic. However, problems that are easier to fix, seems less exciting and less naditing

according to a university TTO manager:

This particular person and a lot of others we work with, they are quite grounded by the theory
and the research elements still motivates them. So the things they probably get most excited
about are where aropportunity is lined up with a real world problem but it is actually a really

difficult problem to solve. And those are the things that seem to be most motivating. If it is

Ol i AOEET ¢ OEAO T ETAO Ob xEOE A bDOlothas éditingAitdDO OEAO

AT AOT 60 OAAI 8 )1 OAOOEAXAA vuv(Q
Our results indicate academics have found commitment challenging due to risk and the feeling
of insecurity. This occurs as academiasanfeel isolated in the startup process as they are in a
distinct role to their academic career. When academics are able to overcome these barriers, the
respondent finds that this is in part attributable to entrepreneurial intuition. The ability to
envision short and long term goals helps academics drive the development bEtventure. In
these circumstances, a short and lonterm mind-set accommodates dajo-day micro-details,
whilst keeping the overall spinoff vision in mind. This entrepreneurial attitude of mixed time
horizons enable academics to progress through ambigusulevelopment phases. This is evident

in the scientist's recount:

I think part of it is entrepreneurial intuition, | think one of the things that only some people can

do is to keep in mind the big picture and the details at the same time because mangsd th
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problems are detail, but you have to actually also be looking at that 5, 10, 20 year goal.

(Interviewee 15)

In addition, the findings highlight that academics often feel insecure in their capabilities when
they are pressured by commercialisation manags and investors. This occurs as academics
realise resource shortages yet they must meet deliver their expected targets. This is likely to
affect academics whose living and success is dependent on the execution and development of
the spin-off venture. Further problems arise as business and technical setbacks begin to inhibit
the growth of the venture. Then, this poses a threat to the development timelines and thus

threatens the achievement of milestones that academics must meet:

The biggest obstacle is pbably whenyou are inastasObn UT & AOA EOI 1 AGAA AT A UI
the comfort or cushion of time and money that you did have in academia. You have to deliver

Oi i AGEET ¢cn EO EAOG O1 AA AiTAs '1TA EZ£ Uinmdt ATT1606h UI
making a living anymore. So there is quite a lot of pressure there when you realise how much in

this you are on short supplies and you have a whole thing you rely on like delivering things on

time and as soon as those things start blowing out, youreiine is put out. (Interviewee 10)

The evidence suggests that academics learn the importance of entrepreneurial commitment as
they seek investment to fund the spiroff. Often spinroffs are prerevenue, which results in
seeking investment which will decidewhether spin-offs can continue activity, or if they need to
seek alternative paths of action. During these ambiguous phases, academics find their future is
undetermined, especially for recent PhD graduates who do not have income sources. This
subsequentlyresults in anxious academics that doubt their capabilities. The ability to stay with

the venture is reliant on entrepreneurial attitude:

It is definitely securing investment; that was a bit of a struggle and a gamble. We decided we
would do this preincubation phase where they would essentially decide whether or not they
want to invest for a three month period and we did that pretty muchrmadiately after | handed

ET TU OoE$8 37 xA OOAOOAA ET ! POEI h xT OEETC¢ 11T OEAO
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come through until literally the week before Christmas. So it was a huge amount of time where |
was pretty much second guessing myselfldraving zero income for about 7 months. So it all

paid off in the end and that was difficult, that was a huge problem. (Interviewee 12)

In comparison, another respondent experienced stress and anxiety when spiiffs required
multiple funding rounds. The a&ademic was not required to invest any personal capital, but the
risks appeared later in the venture when promise and delivery were expected from the ventures
stakeholders. The need to satisfy stakeholders tests the academics ability to continue their

performance, and maintain their entrepreneurial spirit, despite the pressures they face:

)y AEAT 860 EAOA O DPOO Ob 1 U 1Tx1 AAOE AT A OEA 1 AOAI
we are playing in a much larger way. If you like in gamblingve are layirg much larger bets
now and back then the incubator seeded the company with $200k and | think we have raised

$2.5m so there are a lot of people who expect results and there is a lot of money riding on our

success. So that is a fair bit of responsibilityvesll. (Interviewee 16)
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CHAPTER 5 - DISCUSSION

This study explores the key influencing factors in sphoff development at an institutional, firm
and individual level; an area that has received incomplete attention to date (Chau, Gilman &
Serbanica, 2016 Soetanto & Jack, 2016). To address this knowledge gap, the research discusses

the inhibitors and drivers of academic spiroffs.

This chapter discusses the key findings of this research and links these findings with existing
literature in the field of academic entrepreneurship. The first section 5.1 discusses the key
influences in spinoff development. It focuses on the iterative inhibitors and drivers at the
institutional, firm and individual level. In doing so, this section discusses the significance adir

findings in relation to the research question:

What are the key influences in spin -off development?

5.1 - Key Influences in Spin-off Development

Institutional level

The findings suggest that at the institutional level, there is one driver and two inhibitors that are
key influences in spiroff development. Firstly, the entrepreneurial university is driven by the
need for universities to acknowledge andmplement goverment policies This need arises as
universities are increasingly adopting entrepreneurial ideals as triple helix interactions

intensify (Etzkowitz et al. 2000). Our research builds on the triple helix literature, as our
findings provide evidencetosuggest hat wuni versities are fostering
reflected in our findings that signal university management like VCs and PVCs support
entrepreneurial activities and encourage commercialisation which help legitimise the activity,
as seen by uiversity TTO managers and commercialisation managers. University management
foster entrepreneurial knowledge transfer as they expect scientists to be incorporating

translational activities into their research agendas. This fits with the description that
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universities are experiencing increasing pressures to leverage techrgriences knowledge so

contributions to economic development can be achieved (Philpott et al. 2011).

Rasmussen & Borch (2010) posit that in order for universities to facilitate entreprenenship,

they require capabilities that create new paths of action, and balance both academic and
commercial interests. We support this as recognised from our study that universities are
encouraging commercialisation activities, but they are limited in thesproposed capabilities.
Firstly, the ability to create new paths of action is dependent on the ability to decouple
traditional academic processes so new business opportunities can be achieved (Rasmussen &
Borch, 2010). Our findings highlightthat universities possess the capabilities that allow
academics to explore new business ideas, however, the limitations of these capabilities is that
the traditional norms of the university challenge spinoff development. The ability to create new
paths is limited as aademic entrepreneurs and commercialisation actors highlight the need for
academics to be incentivised in commercialisation activities. The lack of incentives that
acknowledge commercialisatiomactivities result in academics working in a split university
culture where, according to our results, approximately 10% of academics are interested in
commercialisation (interviewee 2, 8 & 22)
8). The negative effect this may have on spioff development is supportedby the literature as
entrepreneurial behaviour is critical to the prosperity of ventures in competitive environments
and this success appears to be influenced by culture and the level of environmental dynamism
(Walter, Auer & Ritter, 2006).This may in turn reflect the potential competitive advantages
given the firms individual resources Whilst this institutional level discussion regards actors at

the individual level, the source of tension occurs from institutional level factors.

The findings indicate that university review mechanisms and culture does not balance academic
and commercial interests. Often local cultures like this reject entrepreneurial activity when

academics attempt to engage in commercialisation (Lundqvist & Middleton, 2013). Our findings
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suggest that academics need to balance their entrepreneurial career with their academic career,
but university capabilities are limited in helping scientists ind the balance between academic
and commercial interests. The ability to achieve balance betweesarious goals of teaching,
research and economic development is highlighted as pivotal in the entrepreneurial university
(Philpott et al. 2011). The challenges that arise in balancing academic and commercial

commitments occur as an academic entreprenew x p | a i n spent quitea bit, of tifne in

[the spinil £&£Y AT ET C Al i DPAT U OAlI AOGAA OEET CO AOO 0O1 00

(Interviewee 9). This balance becomes more complex because the combination of research and

commercialisation become gnonymous with one another and the distinctions are blurred.

Complexities arise as advocates of the norms of open science disagree with sponsors who
support commercialisation (Wurmeseher, 2017). This occurs as there are academics in the
university eco-system who find that the entrepreneurial ideal is incompatible with university
purposes (Etzkowitz et al. 2000). We extend this position as our findings suggest that a portion
of academics do not support commercialisation, or are glad other academics are ifliifg
entrepreneurial outcomes, but it is not of interest to them. These split perspectives highlight the
differences in culture within the university context, complicating the deployment of new review
mechanisms and incentives. Whilst these challengesedt academics at the individual level, it is
distinct to the institutional level due to the university environment and management

capabilities.

The literature indicates that tensiors arise as academics believe commercialisation results in

secrecy (as a rsult of IP protection) and pose a threat to the dissemination of new knowledge

(D" Este et al . 201 3; Jai n, George & Maltarich,
perspectives on this issue. Firstly, commercialisation actors illustrate theirteempts to convince
academics that publishing and patenting are simultaneously possible. The second perspective is

from the academic as they have found patenting can inhibit their publishing agendas if they are
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bound to nondisclosures during IP protectionphases. Aportion of academicsfound tensions
increasedas they were required to negotiate their need for publishing and that it had to be
managed in such a way that findings and publishing was possible. This is consistent with the
literature where secrecy is sometimes necessary and there are pragmatic concenregarding

timing of patenting (Jain, George & Maltarich, 2009).

Role models were also found to help drive the spinff process when academics experienced in
commercialisation could help fellow scientists Our findings highlight that role models are
academics who are able to share their experiences and transfer commercialisation capabilities.
This is consistent with literature that role models can play an important part in spiroff creation
(Rasmussen & Borch, 2010). This has proven beneficial when roleodels are able to mitigate
commercialisation misconceptions, and guide academics through ambiguous phases. When
there is a lack of internal entrepreneurial role models and absence of wholesome

entrepreneurial culture, this adversely affects entrepreneuriakfforts (Philpott et al. 2011).

Another key influence is how differences ircapability expectationsnhibit spin -off development.
This contributes to spin-off literature because our findings suggest that key spioff actors like
management teams, sciengits and investors hold varying perspectives on the capabilities that
the respective parties possess. The literature highlights that these stakeholders are critical links
in spin-off development (Rasmussen & Borch, 2010). We contribute to the literature ag find
that despite these stakeholdersimportance, it is unlikely these parties are operating at their
fullest capacity given the misunderstandings in expectatns and differences in opinionWhilst

it is recognised in the literature that business relatbtnships need to be seized so strategic plans
can be enacted (Vohora, Wright & Lockett, 2004pur findings indicate this may be challenged

by the differences in expectations. Based on the importance of these stakeholders, their mutual
understanding of oneanother and their expected roles in facilitating commercialisation is

important.
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In our study, we find that tensions arise as humber ofcommercialisation managers have found
university TTO managers to be lacking or have incomplete commercialisation caphties. This
finding extends the literature that highlights academics are not always benefitted by university
TTO assistance (Van Weele, van Rijnsoever & Nauta, 2017). From our findings,
commercialisation managers have indicated that the capabilitieseeded toidentify market
insight and market applicability is lacking. Our findings suggest that universities are capable of
producing scientific results, but the transformation into market outcomes is inhibited byimited

commercialisation skillsets.

Additionally, a number ofcommercialisation managers find academics are also limited in their
ability to identify market opportunities. They find academics lack commercial understanding.
This is consistent with the literature as Soetanto & Jack (2016) find thatcademics are typically
challenged with market uncertainty and are restricted in their entrepreneurial knowledge. In

comparison, our findings provide evidence thasomeacademicshave felt as if they were

unequal to commercialisation experts as they findit ey c¢ adullishbe( “nt er vi ewee

commer ci al i spashyowaroural a little bits (“i nt er vi ewee 12) .
literature as the differences that these stakeholders have regarding capabilities are barriers to
development (Neves & Fanco, 2016). Moreover, these obstacles arise as stakeholders have

different objectives, understandings and organisational processes (Millet et al. 2016).

The final key inhibitor is when tensions arise as commercialisation managers feel academics are

only needed during particular phases of spiroff development. Our findings suggest that at
times someacademics have often felt excluded from the decision making process ahey can
be the last to find out information. The consequences of these actions is tiésunderstanding
between the spinoff actors regarding each party's motivations and intentions with venture
participation. These conflicts contribute to the literature as the entrepreneurial team is not a

static concept, and as spioffs progress throughdevelopment, the contribution of the founders
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typically decline (Colombo, Musary & Wright, 2011). This typically occurs when processes must
be institutionalised and longevity of entrepreneurial outcomes is desirable (Colombo, Mustar &
Wright, 2010). From aur findings, the reason for the founders decline in contribution may be
guestioned if their lessened involvement is due to the perception from commercialisation actors

that their skills are less transferable.

This section discussed the institutional levetontributions to the literature. Our findings suggest
that entrepreneurial universities are encouraged by VCs and PVCs, but there are restrictions
with the traditional norms and incentives within universities. Tensions arise not only with
university management, but also department management. As discussed, there are elements of
individual level actors within the institutional level of analysis, but the challenges that occur

effect these actors because of the institutional environment and context.

Firm Level

Key influences in spinroff development were also recognised at the firm level asisaligned
stakeholderdead to spinroff management tensiong-irstly, this was identified as an inhibitor in
venture development because academic entrepreneurs clashed witheir commercialisation

and university TTO managers. In the findings, these tensions materialised in conflicts where the
balance between science and business was not equal within the firm. Specifically, the findings
illustrate that academics and commerciksation actors experienced conflict as business and
science values clashed. This often regarded timing, focus and market/technology
understanding. These tensions are highlighted in the literature as occurrences that arise when
academic capabilities needd be complemented with managerial competencies (Miozzo &
DiVito, 2016). The inability to align interests and decisions will inhibit the ease and achievement
of a dominant market position. We contribute to the literature as our findings suggest these
conflicts are likely to cause problems for spiroff development because it leads to

miscommunication and lack of synergies. The literature highlights that successful
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commercialisation of innovations require complementary assets and alignment between
academics ad management (Paradkar, Knight & Hansen, 2015). This is unlikely to occur if
balance is not realised, and the complexity increases as technology stags operate in complex

and turbulent environments.

We also find that spinoffs incorporate a variety ofactors, depending on the capabilities that are
required. Whilst this does add to the complexity and tensions in opinion differences, this
enables spinoffs to leverage complementary capabilities and to navigate difficult development
phases. This supportshe literature, as it is recognised that a variety of capabilities are required
to successfully overcome critical juncture points (Vohora, Wright & Lockett, 2004). However, in
order for this to be achieved, coordination and flexibility from management is iguired to
overcome ambiguous phases in spioffs (Bjornali, Knockaert & Erikson, 2016). This is evident
in our findings as IP protection has been recognised as a critical phase within sgff
development, and this is often where university TTO managers @mble to assist scientists
through these phases. Escobar et al. (2017) highlighted the complementary capabilities that
university TTOs have by assisting scientists with their managerial limitations, so activities such
as patent application is successfullhe inclusion of these capabilities is critical to ensure firms
make strategic decisions that enable the venture to intentionally grow beyond mere survival,

viability and sufficiency (Miozzo & DiVito, 2016).

The variety of actors within afirm contribute to the creation of valuable and rare resources

(O Shea at al. 2005). Due t o t Isgn-ofirasowcaseaarep at h and
sourced, firms are able to exploit these resources as they produce valaeeating strategies that

are inimitablebyot her s ( O’ S hEese unigue eesource? &ethighlighted in sphoff

creation as tacit knowledge is engrained in sphoff development as scientists integrate
capabilities and resources with commetsoftanal i sat i o

possess the expert knowledge and talent that is necessary for technology to be transferred and
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successfully commercialised (O Shea et al. 2005)
difficult for other universities and spin-offs to imitate. F nal | vy, Q00S)Hoarad et al
evidence to suggest that the shad involvement between industry(government and

commercialisation) parties, with academics may foster unique spioff emergence given their

valuable financial and commercial resources. Thiinfluences technology transfer to the

marketplace.

Individual Level

The findings suggest that at the individual level, there are two drivers that are key influences to
spin-off development. Firstly, academics are required tearn and adapt their thinking and

work style to the requirements of the commercialisation process. This saw academics learning
the value of market need and opportunity identification. This is supported by literature that
highlights the challenge academics face in markapplication as they apply commercialisation

to a technology focus, opposed to a markeatriented focus (Festel, 2015). This was indicated in
our findings asa large number oftcommercialisation actors often found academics had to learn
how to conduct marketassessments and opportunity identification. This saw academics
adopting exploration strategies to look at technology and market domains to find opportunities
(Soetanto & Jack, 2016). We find that learning is a key driver where academics are able to learn
about commercialisation processes as they realise the importance in market need where it later
provided them with visors and directed their future activities. This is reflected in our findings
that show successful spiroffs havescientiststhat are able toadapt to the necessary
requirements that commercialisation managers search for when investing in new technologies.
While this is supported in the literature that academics must possess entrepreneurial
commitment, it is significant because it offers new isights about what academics are able to
learn and in what instances these learning experiences arisédditionally, from a resource

based perspective, it is the way in which individuals within the firms are able to use value
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creating competencieshey haveobtained that may lead to superior economic positions

(Miozzo & DiVito, 2016).This path creation of new learning capabilities is unique tothé i r m’ s
environment and to the niche market that the technology is a produdtom (Lubik & Garnsey,
2016). Thisensures firms are able to build a sufficient resource base that can assist in creating

competitive advantages (Lubik & Garnsey, 2016).

Our findings indicate that when academics were able to transition their focus from research and
exploration, to exploiting an identified market need, the dayto-day work changed for scientists.
This finding extends, and is significant to the literature because it offers insight regarding how
scientists are able to adjust their mindset and work patterns. The literature suppts the need

for a research idea to be transformed into a commercial opportunity where balance is needed
between exploration and exploitation (Walter, Auer & Ritter, 2006). This proved critical as
Rasmussen & Borch (2010) identify that resource endowmenbtspin-offs influence the way

that technology transfer occurs, and thus how learning is achieved. Our findings extend this
notion as commercialisation actors controlled allocation of resources to influence the academics
ability to transition from exploitat ion activities to exploration activities. Furthermore, as
previously highlight, spin-offs are heterogeneous in nature and it is this, opposed to
homogeneity that gives each firm its unique charactesind resource bundling, allowing such

capabilities (O;Sheeet al. 2005).

Within the entrepreneurial university, this notion of incentivising resources is recognised as
milestones. Commercialisation actors have found milestones to be effective in incentivising
academics and keeping them focused. Commercialisatiantors indicate milestones are

effective in ensuring value creation, opposed to just idea initiation. This is evident as university
TTOs offer support during development where they incentivise academics to ensure academics

are enabling successful technolgy transfer (Escobar et al. 2017).

Also closely related to milestones is the concept identified in our findingsminimum viability.
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The need for academics to achieve minimum viability in their technologies highlights the
importance of milestones as acaderios cannot be conducting R&D for many years. Whilst
universities are strong in their R&D capabilities, academics must utilise these skills to the
benefit of the spinoff development, opposed to personal research exploration interests

(Philpott et al. 2011). The literature finds the necessity for academics to be applying their R&D
skills to venture progression because technologies often require speed to development as there
are pressures to ensure technologies do not become obsolete (Wu, 2007). We extend the
literature as our findings indicate that there is a mindset switch that is required to shorten

development time and ensure market position.

The next key influence that is a driver to spiroff development is the academic entrepreneurial
attitude and commitment. Academics have learned to be tenacious and accepting of activities
outside of their comfort zone as the boundaries of the spinff have pushed their experiences
and increased their commercialisation exposure. This aligns with the literature, higlghting

that entrepreneurial attitude is recognised as an important factor in new organisational success
(Walter, Auer & Ritter, 2006). Entrepreneurial behaviour is fundamental to the prosperity and
development of new ventures, particularly as technology sp-offs are characterised by intense

innovative competition (Walter, Auer & Ritter, 2006).

Our findings signify that academics are capable of adaptation when they recognise the venture
requires such change, in order to progress to the next stage of deveioent. This supports the
literature, which finds when academics are unable to adapt, often their preferences disrupt
development processes when their expectations are unrealistic and mental barriers prevent
change (Neves & Franco, 2016). Our finding is alsn support of Vohora, Wright & Lockett
(2004) identification that spin-offs must have entrepreneurial commitment especially during
unforeseeable events. This was demonstrated in thee c i e ndeterminatios and perseverance

throughout periods of uncertanty, particularly as spin-offs sought additional funding, or had
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uncertainties about the development process. This is highlighted in the need for spaffs to be
able to redesign routines that enable them to adapt to their environmental conditions

(Kindstrom, Kowalkowski & Sandberg, 2013; Teece, 2012).

When ambiguous phases in development occurred, entrepreneurial attitude proved critical as
nascent ventures are required to make decisions that transform idea creation to value creation
(Rasmussen, Mosey &/right, 2015). We contribute to the literature as we find that scientists
became tenacious in the entrepreneurial process and would adapt in complex situations;
capabilities they had learned. Scientists learned the importance of market value and how their
technologies can be applied to particular applications. Our findings highlight the
entrepreneurial attitude of the scientists was critical in ensuring the venture kept progressing
to continue growth and satisfy various business elemenigradually contributing to the
competitive advantages of the firm This aligns with the spinoff literature that finds
entrepreneurial attitude and tenacity is critical during clinical testing, regulatory processing,
manufacturing and distribution (Miozzo & DiVito, 2016). Meeover, this is particularly

important to spin-offs as these activities rely on capital funds from investors as spiffs are not

typically progressive in developing revenue streams (Miozzo & DiVito, 2016).

Additionally the literature highlights the resource constraints that academics are likely to face.

It is acknowledged that commercially viable opportunities require unique resources that are
often lacking to universities and academic entrepreneurs (Bathelt, Kogler, & Munro, 2010).
From our findings, aca@mics have adapted to resource constraints and limitations like lack of
experience as they identify that entrepreneurial drive and reconfiguration enables these
obstacles to be overcomeFinally, as resource bundles are heterogeneous, when universities are
in their pursuit of technology transfer, universitiesand faculty whilst learning, are
simultaneously providing technical expertiseand resources to theirfellow faculty and students,

equippingthe m wi t h codi fi ed and tacit knowl edge
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dissemination to the academic and student community is unique to the technology transfer

activities the university is partaking in (0O She
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5.2 - Theoretical Implications
This section builds on the institutional theory and addresses the interrelated aspects of culture,

tradition and history and how this impacts organisations and its entrepreneurial success. The
institutional theory regards the regulatory and culturalinfluences that guide new
entrepreneurial organisations. This has proven critical in this research as academic spoff
development is dictated by governmental drivers and academic entrepreneurs are driven by

their university cultural surroundings.

Tolbert, David and Sine (2011) found in their entrepreneurship and institutional theory
research that there is a relationship between entrepreneurship and the institutional theory. We
find that institutional theory is related to entrepreneurial activity as the university context
dictates the drivers and inhibitors that academics and new firms face. This affects the
opportunities that academics identify as it is related to their institutions (Bercovitz and

Feldman, 2007).

Our research provides a novel lens to undstand academic entrepreneurship as we consider
various important perspectives within the spin-off context. As the institutional perspective
suggests, organisations evolve over time (Bruton, Ahlstrom & Li, 2010) and the various
perspectives explored in ths study may help understand the nature of these occurrences and
how the key actors and environment will shape spiroff development. The perspectives within
the spin-off ecosystem may also be particularly influential as institutional theory suggests that
legitimacy as the key driver, influences firm resources, survival and performancell of which

are related to the actors in spiroff development (Zhao et al. 2017).

Moreover, the institutional lens has been considered complementary to the RBV as these
contemporary positions suggest assessment of strategic action can be undertaken (Zhao et al.
2017). We support this position as the key influences in spioff development is dictated by the

environment and culture, whereby resources and capabilities that acadnic entrepreneurs have
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access to are then obtainable. Our findings support Simeone, Secundo and Schiuma (2016) as
they find institutions affect the development of entrepreneurial activities and the ability to

create value.

Through the RBV, we have ideried that human capital (commercialisation actors), and
organisational resources (investment and knowledge) does indeed influence spoff
development. In support of Powers & McDougall (2005) research, we find that the RBV
perspective helps understand acagimic entrepreneurship given the important role of the
university as the institution that shapes spinoffs. In addition, we find that the types of
resources and resource combinations are influenced from university resources that are
available, thus highlighing the significance of entrepreneurial capabilities in facilitating spiroff

development.
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CHAPTER 6 - CONCLUSION

The aim of this research was to explore the key influences in spaff development. To do so, it
focused on the inhibitors and driversthat occur from three levels of analysis-institutional, firm

and individual level.

What are the key influences in academic spin-off development?

a. What are the inhibitors and drivers at an institutional level?
b. What are the inhibitors and drivers at the firm level?

c. What are the inhibitors and drivers at an individual level?

These questions were explored from respondents within the academic entrepreneurship
commercialisation context. Data was collected from 25 #depth interviews with key actors in
academic pin-offs (academic entrepreneurs, university TTO managers, business/technology
incubator managers, government actors and investors). These interviews were supplemented
with direct observations from two full-day KiwiNet Investment Committee Meetings. Data as
analysed using a multistage coding process which regarded both inductive and deductive

analysis, and patteramatching.

Based on the findings of this analysis, this research makes a significant contribution by
exploring the inhibitors and drivers to understand the key influences in spiroff development.
Specifically, it was identified that entrepreneurial universities have the support of their top
management, but specific university capabilities are lacking that would help minimise the
cultural rigiditi es and barriers that traditional norms present to academics. The inhibitors at the
institutional level inhibit aligned capability expectations amongst spiroff actors as they
perceive their spin-off counterparts to have varied capabilities and commercialegion

knowledge. At the firm level, spiroff management tensions were found to inhibit spiroff

development as commercialisation perspectives clashed with academic perspectives.
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Imbalances between science and business as well as power struggles facilitateidaligned
stakeholder tensions which inhibited cohesive development and understanding. Finally, the
individual level of analysis reflected on the entrepreneurial attitude that academics develop, as
they learn and adapt to reflect their new environment irspin-off activity.

6.1 - Contributions to Literature

Our work contributes to the emerging body of literature on academic entrepreneurship and the
entrepreneurial university. This is achieved as we explore the inhibitors and drivers in spioff
developmert. As we explored the key influences in sphoff development, our findings are both
conceptually and practically important, given the three levels of analysis: institutional, firm and

academic.

Firstly, it extends entrepreneurial university literature aswe have examined the spiroff and
academic entrepreneurs from three levels of analysis. This is important because we find there
has been insufficient exploration of how spiroffs develop, taking into consideration the
inhibitors and drivers that are the key influences. This is novel as we incorporate a variety of
perspectives that contribute to the spinoff ecosystem. Thus by providing an irdepth insight
into spin-off development, this research sheds light on new venture development and how it is

challenged and promoted.

Moreover, this research positions these inhibitors and drivers as interrelated processes. The
entrepreneurial university and top management facilitate commercialisation through support,
but are limited in their ability to facilitate an entrepreneurial environment and traditional

norms present challenges. Similarly, the ability to manage academic and commercialisation

outcomes appear to depend on these university management systems and initiatives.

Secondly, by exploring the firm level of gin-offs, we contribute to the spinof literature as we
highlight the complexities that new ventures undergo as they attempt to conform to

institutional norms and overcome development barriers. An important implication of this
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finding is that the interrelated inhibitors and drivers to the spin-off process are more complex
than the literature indicates. Spinoffs experience tension as their variety of stakeholders must

be satisfied as various capabilities and knowledge must converge.

Thirdly, these findings also shed light on the academic entrepreneurs in spoffs. It identifies

that academics have the ability to adapt their processes and mindsets to new methods and the
success of these outcomes are driven by opportunities that aris&s well as having the necessary
support mechanisms to do so. We highlight the tensions that academics face as they experience
a changing university environment where local norms are in conflict. An important implication

of this finding is that despite these inhibitors, scientists who are interested in commercialisation

have created alternative pathways beside the traditional route of excellence.

Existing literature highlights the importance of specific university capabilities in fostering
academic entrepeneurship (Rasmussen & Borch, 2010), and understanding university
mechanisms and how public policies determine incentives (Toole & Czarnitzki, 2016). Industry
partners, investors and governmental support agencies provide access to resources that are
necesary for spin-off growth (Rasmussen & Borch, 2010). This is supported in our findings as
support initiatives are evident in KiwiNet where industry and government resources are

leveraged to facilitate academic entrepreneurship.

In terms of understanding university mechanisms, Van Geenhuizen & Soetanto (2009) illustrate
that a university culture with insufficient incentives will constrain start-up and early growth
phases of the venture. More recently, Escobar et al. (2017) find that scientists may be more

inter ested in the research itself opposed to guan
that a potential solution could be to incentivise academics with monetary means that fulfil
extrinsic motivations. This signals that the drivers within universties where academics are

encouraged by VCs, may be negated by the inhibitors that arise from the traditional norms.
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However, literature also highlights that whilst the capabilities that universities develop may
cause inhibitors during spinoff developmert; their capabilities are path dependent and in some
ways intertwined to the external sources of the university (Rasmussen & Borch, 2010).

Similarly, this study finds that universities feel much more of an obligation to be conducting
commercialisation actiity, but their requirement of satisfying a variety of stakeholders like
academics, and external government and society stakeholders make this complex. For example,
universities attempt to fulfil government initiatives of commercialisation, but not all oftheir

internal academic stakeholders are interested in fulfilling this mission. This highlights the
heterogeneity and context of spiroffs because academic participation in sphoffs differs. Not

all academics will leave their university position, and somacademics will split their time.

Collectively, this is important because the findings imply that the inhibitors and drivers within

the entrepreneurial university result in academics having to make trad®ff decisions.
Consequently, the implementation oentrepreneurship and ways in which tradeoffs can be
mitigated is dependent on university culture, structures and rules of the institution (Escobar et
al. 2017). This affects the individual level factors like motivations and intentions of academics in
commercialisation (Escobar et al. 2017). Therefore, our research suggests that academics must
be incentivised and motivated to engage in commercialisation, just as they are incentivised to
conduct publication work. Universities must continue to evolve and &t to the triple helix
developments, and adjust their nature to align with internal and external eeceystems. This
contributes to theory building by better understanding management in entrepreneurial

universities and academic participation in commerciakation.

As the institutional perspective suggests, organisations evolve over time and adopt industry
tradition where institutions develop expectations that are deemed appropriate actions for firms
(Bruton, Ahlstrom & Li, 2010). In practice, however, the carall similarity between university

management where commercialisation is not incentivised may depict universities conformity.
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As Etzkowitz (2011) identify that the core competency of the university has extended to some
business functions, this may be exteled if universities are able to create more compelling
justification for commercialisation participation. This is reinforced as the academic
entrepreneurs decision making framework is guided by their attitude towards external actors
like commercialisation actors, and their attitude towards unexpected and ambiguous events

(Maine, Soh & Dos Santos, 2015).

The attention turns to the spinoff actors; their misaligned expectations and understandings of
the academic entrepreneurship context must be managed. Owgsearch provides insight to
which our respondents have varied perspectives on the same topic. Industry interaction
between academics and commercialisation actors has found to be misaligned where tensions
arise whilst commercialisation actors attempt to &cilitate commercialisation. This regards
academics and commercialisation managers finding that capabilities are limited from one
another. We have shown how their alignment in the commercialisation eesystem is necessary,

yet perspectives and expectationsften differ.

Related to this, Rasmussen & Borch (2010) find that universities require specific capabilities
that enable the spinroff process so conflict is avoided with other university stakeholders.
Perhaps misaligned expectations arise as universitiedo not possess the specific university
capabilities that enable the spiro f f pr ocess. Bruneel, D' Este
entrepreneurial activities can be fostered through universityindustry interaction which can

build trust. However, scholars have arged that tensions can arise when academics have a lack
of entrepreneurial understanding; there is a lack of entrepreneurial culture and an insufficient
academic promotional model that may not reward academics (Philpott et al. 2011). Given that
these are faets evident in our research, this may suggest that this affected academics ability to

appropriately build trust.

Our final focus is on the tensions that arise during venture development as academics must
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adapt their approach to the commercialisation contet. The research also sheds light on the
importance of academics learning how to adapt and incorporate commercialisation activities
into their research. This research demonstrates that spioff development is enabled when
academics learn, adapt and adogtn entrepreneurial attitude. The adoption of an
entrepreneurial attitude can be understood through Jain, George & Maltarich (2009)
contribution that role identity helps understand academics decision making. Based on their
distinction between supply side aad demand side of opportunity identification, we extend the
literature as we find that characteristics of supply and demand side are simultaneously evident
in the respondents of our research. For example, academics have experienced demand side
characteristics where contextual activities of external government drivers encouraging
commercialisation have led to their entrepreneurial activities. Similarly, supply side explains
why some academics can recognise entrepreneurial opportunity better than other acadés.
However, our findings show that these are interrelated facets as academics identify
opportunities and have an entrepreneurial attitude, but this is enabled by drivers of
commercialisation that support these activities and top university management. Tihis end, we
identify that the contextual conditions in demand side help shape the entrepreneurial attitude
of academics from the supply side. As stated earlier, this highlights the interrelated aspects of
commercialisation and the institutional drivers flow on to effect spiroffs at this individual level.
6.2 - Managerial Implication

Based on these findings, this research points to a need for actors within the sgiff context
(scientists, university management, university TTO managers, commercialisationanagers and
government actors) to consider these key influences at the institutional, firm and individual
level. This research suggest that university management should consider the consequences and
inhibitors that may arise as traditional norms of the unversity are still prevalent and
dominating over commercialisation. Whilst top management encourages commercialisation,
these consequential inhibitors that occur throughout spiroff development are interrelated to
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the entrepreneurial university. Our findings highlight that in order to combat inhibitors at the
institutional level, universities should make it clear to academics if there is the possibility of
returning to academia postspin-off development, or at a time the academic chooses. This helps
mitigate the mental barriers that academics develop, as they find the academic promotional
model can professionally punish academic entrepreneurs (Philpott et al. 2011). A part of this
issue is the review mechanisms within universities as our findings highlighte current culture

of universities value traditional methods of excellence, and the lack of commercialisation
incentives inhibit the adoption of commercialisation. This requires universities to change
mindsets and to develop mechanisms that highlight theatnplementarity between publishing

and patenting. By demonstrating to scientists that there is room for both activities, this may

minimise the perception that commercialisation requires tradeoff decisions to be made.

In addition, university management shailld also consider cultural change at the department

level. Our findings suggest that department managers have judged academic entrepreneurs and
do not understand their commercialisation activities, yet are performance evaluated by these
individuals. To progress the entrepreneurial university and adoption of entrepreneurial activity,
the cultural barriers and misunderstandings within departments must be mitigated. University
management should consider carefully how they can best add value to commercialisatio

participation and increasing the acceptane of entrepreneurial activity.

Closely related, our research encourages university TTO managers to pay close attention to the
relations and understandings with their investor counterparts. Specifically, managermay need

to ensure their market assessments are aligned with investor expectations, to mitigate
differences in perspective between university TTO managers and investor/commercialisation

managers.

For scientists, our findings point to a need for experienced academic entrepreneurs to transfer

their knowledge with potential academic entrepreneurs. The purpose of role models within
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commercialisation isasexperienced academics are able to mitigate thmisconceptions
academics may have, as well as contribute to a shift in mindsets and local cultures. Through
these channels, academics may be more prepared to undertake entrepreneurial ventures as
their actions are guided by others in similar situations. Ta knowledge transfer of experience
and entrepreneurial knowledge may also minimise the negative perception that

commercialisation managers hold about academitsapabilities in commercialisation.

Our findings suggest there is a mismatch in expectation wittommercialisation managers and
academics as scientists have at times felt undermined, micrnanaged and powerless against
their commercialisation counterparts. To help minimise these issues, we suggest that the level
of involvement - from both the commerdalisation team and academic teammust be
understood. Commercialisation managers should ensure they clearly understand the
expectations and motives of the scientists a part of the venture. For spaffs that will
encompass continual/desired input from seéentists, these expectation understandings may help

balance the power and control.

Balance must also be extended to the decisions that are made regarding market launch and
development time. Our findings offer significant insight to the tensions that arisas academics
and commercialisation actors disagree on time management.

6.3 - Future Research and Limitations

This research is an exploratory attempt to recognise the key influencing factors in spoff
development. A logical extension to this research euld be to examine the role that
government, (MBIE) and industry (firms) play in spiroff development. Existing literature
identifies the importance of the triple helix on entrepreneurial activity (Philpott et al. 2011). It
is recommended that future reseech explore how these two stakeholders influence the
institutional, firm and individual level, to understand how they inhibit or enable spinroff

development. Moreover, given the heterogeneous findings regarding technology and sjuft
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development, researchexploring the influence of stakeholders prior to spiroff creation may be

fruitful.

There are several limitations of this research that future research could address. Firstly, this
research draws on the perspectives of scientists, university TTO managec®mmercialisation
managers and government actors. Although this approach provided rich contextual data, future
research could explore these perspectives from a processiented perspective to narrow the
focus on the development process and when exactlghibitors are likely to arise. By capturing
these specific microprocesses that occur throughout spiroff development, understanding may

be achieved of how various parties perceive barriers to be overcome.

There is more room to integrate university managment perspective- from VC to department
managers, to understand the local barriers that arise in spioff development. For the
entrepreneurial university to be successful, understanding is required on how all stakeholders
can be satisfied and where attenbn must be paid. Moreover, a better understanding is required
on how the various stakeholders involved in spiroff development are able to better align their

interests to minimise misaligned perceptions and expectations.

In conclusion, the purpose of thisesearch was to explore the key influencing factors in spioff
development, to shed light on the inhibitors and drivers that occur. This research illustrates key
influencing factors at the institutional, firm and individual level and helps spiroff actors to
recognise the inhibitors and drivers that are likely to occur from a range of sources. By
exploring these factors from a variety of perspectives, the current research provides notable

insight into the key influencing factors in spinroffs and the acadmic entrepreneurship context.
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APPENDICES

Appendix 1: Invitation Email to Participants

Subject:Initiation for interview: Academic Spinff Research

Dear ,

My name is Josephine Tan and | am a Master of Commerce student in Management at the University
of Otago in Dunedin.

My area of research is the entrepreneurial activities of universities and research scientistsal have
particular interest in researching academic spffs, how they grow, what strategic capabilities are
involved and what challenges are encountered at different stages of their development.

| am interested in speaking with research scientists who arelwed in academic spioffs or who
are involved in academic entrepreneurship activities more generally, as well as commercialisation
experts involved in this space.

To this end, | am contacting you to see if you would be willing to participate insagneh. Given
the context, | believe your experience and knowledge in this area as thewould make a really
valuable contribution to my research.

Your participation in this research would involve an interview with me (either in person or Imgpho
for no more than one hour. | am looking to complete all interviews before the end of February. An
official information sheet and consent form would be supplied to you in advance of this interview.

Please note that ethical approval (D16/410) for #tisdy has been received from the University of
Otago.

Yours Sincerely,

Josephine Tan

alatSNRa /I yRARFGS
Department of Management, University of Otago
josephine.tan@otago.ac.nz

Mobile: +6420 403 880 45

Please feel free to contact me or my supervigith any questions you may have.
5NJ / 2y2NJ hQYl yS

Department of Management
conor.okane@otago.ac.nz
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Appendix 2: Information Sheet

Reference NumbeD16/410
January 2017

UHI\'LIH.SIT‘F

OTAGO

%
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NEW ZEALAND

The Role of Dynamic Capabilities in Acathic Spinoffs

INFORMATION SHEET
FOR PARTICIPANTS

Thank you for showing an interest in this project. Please read this information sheet carefully
before deciding whether or not to participate. If you decide to participate, we thank you. If you
decide not to take pat there will be no disadvantage to you and we thank you for considering
our request.

What is the Aim of the Project?

This project is being undertaken as part of
study examines how dynamic capabilities arenanifested in the initiation and development of
academic spinoffs. Semistructured interviews will be conducted to understand the dynamic
capability development of key spinoff actors.

What Types of Participants are being sought?

This research seeks paicipants with knowledge and/or experience of the spinoff process. Specificall
we seek participation from spinoff management teams (academic entrepreneurs), Research &
Enterprise Directors and Technology Transfer Directors across all eight New Zealanditkrsities -
University of Otago, University of Auckland, University of Canterbury, Auckland University of
Technology, Victoria University, University of Waikato, Massey University and Lincoln University.

It is anticipated that 30 participants will be interviewed. At the completion of the project, the
participants will be notified and they will have access to reading the thesis.

What will Participants be asked to do?

Should you agree to take part in this project, you will be asked to participate in amterview
lasting approximately 60 minutes. During this interview, you will be asked for your personal
experiences and knowledge with the spiroff development process.

This project involves a semistructured, open-questioning technique. The general linefo
guestioning will focus on the strategic capabilities used throughout the spin off development
process. The exact nature of questions which will be asked have not been4gietermined in

J 0 S €

<
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advance, but will depend on the way in which the interviews unfoldl'he interview questions
are attached.

What Data or Information will be collected and what use will be made of it?

The data collected will be used to inform an understanding of the strategic capabilities that
influence the spinoff development process. Tl data is being collected for research purposes
only and will not be used for commercial purposes.

This project involves both structured and openguestioning techniques. The general line of
guestioning includes strategic capabilities used during the sphoff process. The precise nature of
the guestions that will be asked have not been determined in advance, but will depend on the way
in which the interview develops. In the event that the line of questioning does develop in such a
way that you feel hesitantor uncomfortable you are reminded of your right to decline to answer
any particular question(s).

The interview will be audio recorded and the recording will be used solely for research
purposes in referring back to the responses to the participants madd&he data collected will be
securely stored in such a way that only those mentioned below will be able to gain access to it.
Data obtained as a result of the research will be retained for at least 5 years in secure storage.
Any personal information held o the participants may be destroyed at the completion of the
research even though the data derived from the research will, in most cases, be kept for much
longer or possibly indefinitely.

The results of the project may be published and will be availabla the University of Otago Library
(Dunedin, New Zealand) but every attempt will be made to preserve your anonymity. You will not
be named or identified in subsequent reports or outputs and only Josephine Tan will know of your
involvement in this research. The results will also be provided to each participant at the
conclusion of the study if preferred.

Can Participants change their mind and withdraw from the project?
You may withdraw from participation in the project at any time and without anydisadvantage to
yourself.

What if Participants have any Questions?

If you have any questions about our project, either now or in the future, please feel free to
contact either:-

Josephine Tan Dr#l 1T O /1 86+AT A
Department of Management Department of Management
University Telephone: (03) 479 8133 University Telephone: (03) 479 8121
Email: josephine.tan@otago.ac.nz Email: conor.okane@otago.ac.nz

This study has been approved by the Department stated above. However, if you have any concerns about
the ethical conduct of the research you may contact the University of Otago Human Ethics Committee
through the Human Ethics Committee Administrator (ph 03 4798256). Any issues you raise will be

treated in confidence and investigated and you will be informed dhe outcome.
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Appendix 3: Consent Form

Reference NumbeD16/410
January 2017

UHI\'LIH.SIT‘F
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NEW ZEALAND

The Role of Dynamic Capabilities in Academic Spinoffs
CONSENT FORM FOR
PARTICIPANTS

I have read the Information Sheet concerning this project and understand what it ébout. All
my questions have been answered to my satisfaction. | understand that | am free to request
further information at any stage.

| know that:-

1. My participation in the project is entirely voluntary;
2. | am free to withdraw from the project atany time without any disadvantage;

3. Personal identifying information (e.g. audio recordings from MP3 files) will be destroyed at
the conclusion of the project but any raw data on which the results of the project depend will
be retained in secure storagdor at least five years;

4. This project involves both semistructured and openquestioning techniques. The general
line of questioning includes strategic capabilities used in the spinff development process.
The precise nature of the questions whichwill be asked have not been determined in
advance, but will depend on the way in which the interview develops and that in the event
that the line of questioning develops in such a way that | feel hesitant or uncomfortable | may
decline to answer any particlar question(s) and/or may withdraw from the project without
any disadvantage of any kind.

5. The results of the project may be published and will be available in the University of Otago
Library (Dunedin, New Zealand) but every attempt will be made to @serve my anonymity.

| agree to take part in this project.

(Printed Name)




Appendix 4: Interview Schedule

Theme

Question

Followup Questions

Starting

1. Could you tell me about any sgiffs you
have been a part of?

What motivates you to
commercialise research
results?

2. What is/was your role with ?

What stages has undergone to
transform it from an idea into a commercial
venture?

What was the initial
development point for the
spinoff?

Who werethe key people
involved?

What capabilities have those
people bought?

When were these people
essential to the development g
the spinoff?

Understandin
g

3. What are the most challenging stages that
has currently undergone in the pursudrf
commercialisation?

Can you give me any example
of obstacles you have faced? |
the venture developing?

In terms of networking, or
relationships, or strategy

How did you overcome these
obstacles?

What did you do to progress
from one stage of thepin-off
development to the next?

What do you think will
challenge you in the future?

How do you think you will neeg
to change/adapt?

4. What were some of the key decisions made|
throughout the development?

How do you think capabilities
and skills chaged/developed?

Development

5. What challenged you as an academic comir|
into this commercialisation environment?

Where do you think your
limitations were?

6. What do you think are the critical success
factors that ensure will grow, survive
and continue to make revenue?

What are the capabilities that
spinoffs struggle to obtain or
access?
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Is there a stage in the spin
off process where
capabilities develop or
change significantly?

Spinoff

7. What is the status of the spuff? Whee do
you categorise its development or growth?

What are the ambitions for
your company?

What are the ambitions in
terms of growth?

Have your objectives changed
much?

8. What outside parties were/are involved in
your company?

What capabilities did thegring
to the team?

What capabilities/skills are
lacking?

How were these relationships
managed?

Did any problems occur?

9. How do you stay in touch with what is
happening in your area of research and
industry?

How do you know you have a
competitive edg against
others in the market?

How do you handle new
competitors?

What capabilities/resources do you think that
government agencies bring to the developmen
of academic sphoffs?

What capabilities/resources do you think that
industry parties bringo the development of
academic spioffs?

10. Do you have any plans for future spiifis?

Have you had any results that
could have been spioffs, but
Al RARY QU KI LI

11. Could you tell me what the importance of
academic entrepreneurship is to you?

Why do you think sphoffs are
important for entrepreneurial
universities?

What value do you think spin
offs bring?

Recommend appropriate participants
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Appendix 5: Sample Excerpts from Direct Observation Notes

Excerpt one: taken from 30/03/17

X The IC provides guidance on the processes thelgtaneeds to undertake: the entrepreneurs need

to be able to quantify and confirm numbers opposed to assumptions based on lab work so the IC can
be ensured they are still tracking economic viability. [Chexplains that the entrepreneurs need to
ensure their activities and focus is in the big markets as that is where the attraction for investment
comes from and where they would invest. The IC want to see different verticals of analysis. By
vertical, theymean other side avenues that have potential. The IC says they answerezkthéut

what is the difference?

Excerpt two: taken from 10/05/017

X ¢KS LIJzN1J32asS 2F GKS SYSNHAYy3A Ayy2@0F 02N Fdzy R A a
personal develapent. If something technical comes out of it that is just a bonus. But the focus is on
commercial personal development. IC: have you learned any more commercialisation concepts? Have
you thought about design thinking? Do you know what | mean by desigkingthThe IC would like

to know your own personal learnings and any developments you have noticed. We are not just

focused on the technical development, but what you have learned from these experiences
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Appendix 6: Interview Protocol

1. Research Question
What are the key influences in academic spihdevelopment?

a. What are the inhibitors and drivers at an institutional level?
b. What are the inhibitors and drivers at the firm level?
c. What are the inhibitors and drivers at an individual level?

2. Interview Documens
Information form(Appendix 2) & Consent form (Appendix 3)

3. Interview Checklist
Preinterview

Check interview timetable to clarify date, phone number and time
Consent forms (emailed ahead of time)
Information sheet (emailed ahead of time)
Questionnaire
Digital voice recorder and backup
Pens
Notepad
Check digital voice recorder storage space
Check digital voice recorder batteries and sound quality of venue
Review interview questions
uring interview

Greet and thank
Ask for consent to record (remind of rddentiality)
Start recorder
Provide participant with information and consent form
Briefly go through information sheet
Ask if any questions
Ask to sign consent form
ost interview

Transfer voice recording to computer; label: [yymmdd]_[participantnamg3m
Backup voic recording to GoogleDrive

Type up any paper notes from interview

Transcribe interview

Email participant to thank

Too Too To Po o T o To To To To Do Po (D Do o T Do o To To o To o

4. Interview schedule
See appendix 4
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Appendix 7: Ethical Approval Documents

Ethical Approval Application

UHI\'LIH.EIT\"

OTAGO

Tt Whiire Widnidnpa & Qb e
NEW ZEALAND

Form UpdatedSeptember 2016

UNIVERSITY OF OTAGO HUMAN ETHICS COMMITTEE
APPLICATION FORM: CATEGORY B

(Departmental Approval)

Please ensure  you are using the latest  application  form available
http://www.otago.ac.nz/council/committees/committees/HumanEthicsCommittees.html

1. University of Otago staff member responsible for project:
O 06 K &oner Dr
2. Department/School:

Management, School of Business
3. Contact details of staff member responsibl¢always include your email address)

Conor.okane@otago.ac;mh: 479 8121
4, Title of project:

The role of dynamic capabilities in academic spifs

5. Indicate type of project and names of other investigatorand students
Staff Research nes

Student Research .\es Josephine Tan

Level of Studye.g. PhD, Masters, Hons) Master of Commerce

External Research/ Names

Collaboration

Institute/Company
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from:


http://www.otago.ac.nz/council/committees/committees/HumanEthicsCommittees.html
mailto:Conor.okane@otago.ac.nz

6. When will recruitment and data collection commence?
December 2016 onwards

When will data collection be completed?
March 2017

7. Brief description in lay terms of the aim of the project, and outline of the research
guestions that will be answeredapprox. 200 words)

Drawing on the dynamic capabilities perspective, this study examines how dynamic
capabilities are manifested in the initiation and developmenaoafdemic sphoffs.
Academic spirpffs are a form of academic entrepreneurship where knowledge from R&D
spill-over and stimulate innovative activities (Algieri, Aquino & Succuro, 2013).-8fin
contribute to national and regional economies and are aoriamp avenue for knowledge

transfer in universities.

We adopt a process oriented approach to understand how dynamic capabilities are developed
and deployed by academic entrepreneurs in New Zealand based acadenaffsspin
Dynamic capabilities (Teeaet al. 1997) explore three main classes (sensing, seizing and
reconfiguring). Emerging literature indicates dynamic capabilities provide a valuable lens
with which we can understand sgiffs (Rasmussen & Borch, 2010; Soeanto & Jack, 2016).

The fundamentaguestion of this project is therefore to explore how strategic sensing,
seizing and reconfiguring dynamic capabilities influence the initiation and development of

academic sphoffs.

The research will contribute to emerging literature on dynamic dé#Esbiin
entrepreneurial universities (Leih & Teece, 2016; Yuan et al. 2016). This research will also

provide practical implementations for managers to better achieve®@Enccess.

8. Brief description of the method:

Semistructured interviews wilbe conducted to explore what, and how dynamic capabilities
are used in spioffs. Participants will be chosen based on their availability and experience
of spinoffs. It is anticipated that participants will include the spifs management team
(academicentrepreneurs), Research & Enterprise Directors and Technology Transfer

Directors across all eight New Zealand Universitigsniversity of Otago, University of
148



Auckland, University of Canterbury, Auckland University of Technology, Victoria

University, University of Waikato, Massey University and Lincoln University.

The student will approach participants via email and then arrange a suitable time for the
interviews to take place. It is expected that the interviews will last approximately 60 minutes.
Each interview will be recorded with participant consent. The irgerwiwill be analysed

with a thematic analysis through NVivo.

The general line of questioning will focus on the capabilities the actors used and the
capabilities that are perceived as being important throughout thef§piavelopment

process. Participasiwill be made aware of the open ended questioning technique and if at
any time the participants feel hesitant or uncomfortable, they have the right to decline to

answer any particular question(s).

Data will be stored in a safe and secure manner wheydtantesearcher and supervisor
have access to it. Hardcopies, audio recordings and external storage media (e.g. USB
sticks) will be stored securely in the Department of Management and access to computer
files is restricted by password protection.

At theend of the project, any personal information regarding the participants will be
destroyed i mmediately. As required by the

the research will be retained in storage for five years, after which it will beogedtr

9. Disclose and discuss any potential problems and how they will be managed

We do not anticipate any problems. A consent form will be used in each interview for every
participant and they will be made aware of the fact the interview will be aecthoded. The

participants will remain anonymous in any written form and the raw data will remain confidential.
Only the named researcher will have access to the raw data (e.g. audio recordings from MP3 files).

/////////////////////

*The signatory should be the staff member detailed at Question 1.

ACTION TAKEN
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Approved by HOD Referred to UO Human Ethics Committee

Approvedby Departmental Ethics Committee

,,,,,,,,,,,,,,,,,,,,,

D= 1 (<

*\Where the Head of Department is also the Applicant, then an appropriate senior staff member
must sign on behalf of the Department or School.

Departmental approval: | have read this application artaktlieve it to be valid research and
ethically sound. | approve the research design. The research proposed in this application is
compatible with the University of Otago policies and | give my approval and consent for the
application to be forwarded to éhUniversity of Otago Human Ethics Committee (to be reported to
the next meeting).

References used in this application

Algieri, B., Aquino, A., & Succurro, M. (2013). Technology transfer offices and acaderoft spin
creation: The case of Italyhe Joural of Technology Transfer, @38, 382400.

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic Capabilities and Strategic management.
Strategic management journal. 18(7), 5883

Rasmussen, R., & Borcl. J. (2010). University capabilities in facilitating entrepreneurship: A
longitudinal study of sphoff ventures at migange universitieqRResearch Policy, 39),
602612.

Soeanto, D., & Jack, S. (2016). The impact of univetsityed incubation supparn the
innovation strategy of academic sqffs. Technovation, 561, 2540.

Leih, S., & Teece, D. (2016). Campus leadership and the entrepreneurial university: A dynamic
capabilities perspectivdhe Academy of Management Perspectivg®)3082210.

Yuan, C., Yang, L., O Vlas, C., & Peng, M. W. (2016). Dynamic capabilities, subnational
environment, and university technology trans&rategic Organisatiorniyol. no., 126.

IMPORTANT NOTE : As soon as this proposal has been considered and approlegmhemental
level, the completed form, together with copies of any Information Sheet, Consent Form,
recruitment advertisement for participants, and survey or questionnaire should be forwarded to
the Manager, Academic Committees or fmademic CommitteeAdministrator, Academic
Committees, Rooms G22, or G26, Ground Floor, Clocktower Building, or scanned and emailed
to eithergary.witte @otago.ac.norjane.linkley@otago.ac.nz
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INFORMATION SHEET TEMPLATE: NOTES FOR APPLICANTS
(Delete all notes and prompts before providing to Human Ethics Committee)

The template on the following pages is a guide for providing information to potential participants
before theyagree to take part in the research project. Not all of the suggestions or headings on this
template will necessarily apply to all projects. Delete those that do not apply and/or make the
necessary amendments. An Information Sheet is written in the fifrencustomised letter of

invitation to each target group of research participants. It must contain all the information they
need in order to make an informed decision about whether or not they wish to participate in your
research. What are they askeal do? What will they experience?

An Information Sheet is expected to be submitted with the application for ethical approval in all
Category A applications and most Category B Reporting Sheets. The Information Sheet template can
be used as a prompt for aeer letter introducing the research even in cases where a formal written
Consent Form is not used, e.g. an anonymous survey.

The Information Sheet should be written in simple, clear language (free from jargon and technical
terms) that is age and cultug@ppropriate for your participants, so that they can fully understand
what they will be doing and experiencing. This is the principle of Informed Consent.

The Information Sheet you submit with your application should be the final version you intend to
provide to your participants. All traces of the prompts in italics from the Human Ethics Committee
to the researcher should be removed and it should be carefully pread for spelling, grammar and
formatting.
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Reference NumbeD16/410
January 2017

UHI":'LIH.SIT‘I"

OTAGO

L 13

T Whare Wilndrga o Onijo
NEW FEALAND

The Role of Dynamic Capabilities in Academic Spirffs

INFORMATION SHEET
FOR PARTICIPANTS

Thank you for showing an interest in this project. Please read this information sheet carefully before
deciding whether or not to participate. If you decideadipipate, we thank you. If you decide not
to take part there will be no disadvantage to you and we thank you for considering our request.

What is the Aim of the Project?

This project is being undertaken thesis. Thastudy of Jose
examines how dynamic capabilities are manifested in the initiation and development of academic

spinoffs. Semistructured interviews will be conducted to understand the dynamic capability

development of key spiaff actors.

What Types ofParticipants are being sought?

This research seeks participants with knowledge and/or experience of tHudf gpocess.
Specifically we seek participation from spiff management teams (academic entrepreneurs),
Research & Enterprise Directors and Tealogy Transfer Directors across all eight New Zealand
Universities- University of Otago, University of Auckland, University of Canterbury, Auckland
University of Technology, Victoria University, University of Waikato, Massey University and
Lincoln Univesity.

It is anticipated that 30 participants will be interviewed. At the completion of the project, the
participants will be notified and they will have access to reading the thesis.

What will Participants be asked to do?

Should you agree to take partthis project, you will be asked to participate in an interview lasting
approximately 60 minutes. During this interview, you will be asked for your personal experiences and
knowledge with the spioff development process.

This project involves a semsiructured, opeguestioning technique. The general line of questioning
will focus on the strategic capabilities used throughout the spin off development process. The exact
nature of questions which will be asked have not beedgiermined in advance, butll depend on

the way in which the interviews unfold. The interview questions are attached.

What Data or Information will be collected and what use will be made of it?
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The data collected will be used to inform an understanding of the strategic cagsathititiinfluence
the spinoff development process. This data is being collected for research purposes only and will not
be used for commercial purposes.

This project involves both structured and ogrestioning techniques. The general line of
guestioniry includes strategic capabilities used during the-sffiprocess. The precise nature

of the questions that will be asked have not been determined in advance, but will depend on the
way in which the interview develops. In the event that the line of quresgj does develop in

such a way that you feel hesitant or uncomfortable you are reminded of your right to decline to
answer any particular question(s).

The interview will be audio recorded and the recording will be used solely for research purposes in
referring back to the responses to the participants made. The data collected will be securely stored in
such a way that only those mentioned below will be able to gain access to it. Data obtained as a result
of the research will be retained for at lease&rg in secure storage. Any personal information held on

the participants may be destroyed at the completion of the research even though the data derived from
the research will, in most cases, be kept for much longer or possibly indefinitely.

The resultsof the project may be published and will be available in the University of Otago

Library (Dunedin, New Zealand) but every attempt will be made to preserve your anonymity.
You will not be named or identified in subsequent reports or outputs and only Jes&pghi

will know of your involvement in this research. The results will also be provided to each
participant at the conclusion of the study if preferred.

Can Participants change their mind and withdraw from the project?
You may withdraw fronparticipation in the project at any time and without any disadvantage
to yourself

What if Participants have any Questions?

If you have any questions about our project, either now or in the future, please feel free to contact
either:

Josephine Tan DrConor O6 Kane

Department of Management Department of Management

University Telephone: (03) 479 8133 University Telephone: (03) 479 8121

Email Address: josephine.tan@otago.ac.nz Email Address: conor.okane@otago.ac.nz

This study has been approved by Bepartment stated above. However, if you have any concerns about the
ethical conduct of the research you may contact the University of Otago Human Ethics Committee through the
Human Ethics Committee Administrator (ph 03 4256). Any issues you raise Wik treated in confidence

and investigated and you will be informed of the outcome.
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Reference Number:
D16/410
January 2017

UHI"r'LIH.EIT‘I"

OTAGO

L 13

Tt Whuerse Widridrgad oo

NEW ZEALAND

The Role of Dynamic Capabilities in Academic Spirffs
CONSENT FORM FOR

PARTICIPANTS

| have read the InformatioBheet concerning this project and understand what it is about. All
my questions have been answered to my satisfaction. | understand that | am free to request
further information at any stage.

| know that:

1.

2.

My participation in the project is entirelypluntary;
| am free to withdraw from the project at any time without any disadvantage;

Personal identifying information (e.g. audio recordings from MP3 files) will be destroyed
at the conclusion of the project but any raw data on which the reétiis project depend
will be retained in secure storage for at least five years;

This project involves both serstructured and opequestioning technique¥he general

line of questioning includes strategic capabilities used in theapitevelopnent processThe

precise nature of the questions which will be asked have not been determined in advance,
but will depend on the way in which the interview develops and that in the event that the
line of questioning develops in such a way that | feelt&gisor uncomfortable | may
decline to answer any particular question(s) and/or may withdraw from the project without
any disadvantage of any kind.

The results of the project may be published and will be available in the University of Otago
Library (Dunedin, New Zealand) but every attempt will be made to preserve my
anonymity.

| agree to take part in this project.

(Printed Name)



Projected Interview Schedule

Theme

Question

Follow-up Questions

Starting

Could you tell me about your
role asa commercialisation
manager?

Understanding

Could you explain the general
spinoff process?

What stages are involved?

How long does each stage
typically take?

What are some of the critical
decisions made throughout thi
process? Who makes these?

Do you see a typical
development process for spin
offs?

Development

What are the biggest challengg
spin-offs are likely to face?

What stages are these
challenges most likely to be at

From your experience, how dig
the spiroffs overcome these
obstacles?

Capabilities What do you think are the What are the capabilities that
critical success factors in spin | spintoffs struggle to obtain or
offs? access?

How do you think spiroffs
core capabilities
change/develop over time?

Strategy How do you thinkspin-offs How do you think they stay
maintain their relevancy? competitive?

External How does the university effect
the development of spioffs?

Spinoff specific What was the initial Did the academics intend for g

development point for the four
Otago spiroffs?

(Pacific Edge, P#tonic
Innovations, Ubiquitome,
Upstream Med Tech)

spinoff to develop?

Were the academics pursuing
commercialisation activities?

Have they had any
entrepreneurial experience
previously?
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Do you think these academics
consider themselves to be
entrepreneurs?

Theme

Question

Follow-up Questions

Starting

Could you please tell me about your area of
research?

Did this transform into a spin
off? What was your idea?

Very broadly, how did this
spinoff come to be?

Who werethe key people
involved?

What is the importance of academic
entrepreneurship to you?

To what extent was the spin
off an intended outcome?

Definition and
context

Could you please explain why you think spir|
offs are important in the context of emerging
entrepreneurial universities?

What value do you think they
deliver?

Purpose:
understanding
contextual setting

Could you please explain to me what you th
are the critical success factors of your spin
off?

Why are these particular
features essential?

Spinoff
specificity

Could you please explain to me a bit about {
NZ *relevant* industry and how your spoff
fits into it?

Purpose:
understanding
this particular
organisation/indi
vidual

What is the status of your spaff?

Do you see your spioff as a
marketleader in your field?

What are your ambitions and
timeline expectations for
growth etc?

Could you please explain what the main
activities for your management team are?

Is there overlap between the
various divisions?

What are the responsiltiés
that you have?

What are the essential roles
that have to be fulfilled?
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Can you please explain how your spiffi was
developed?

What helped you progress from one stage t(
the next?

What stages were involved
from initiation to
commercialisation?

What were the key challenge
in each stage?

Why do you think you were
able to progress to that next
stage?

How did you manage these
challenges or new comings?

What new skills and
capabilities do you see
personally and team wise tha
you didndét be

Process of
growth/change

Purpose:
Understanding
the development
and progression
through the
various stages

Can you think of any obstacles you faced
throughout the development process of youl
spinoff?

Do you think these were
situations you felt were
turning points?

How did you adapt to those
situations?

What do you think was the
most challenging stage for
your spinroff development?

Did your team composition limit or challenge
your ability in attracting external investment
and recognition?

Did you gothrough a university affiliated
incubator or TTO process?

How did this assist the spwff
creation process?

What skills and capabilities
can you dedicate to the
incubator/TTO?

Did you find you were able to
overcome barriers that were
hindering innovative
activities?
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At the time of your organisational inception,
what were the industries conditions?

In terms of competitors? Did
you do competitive mapping?,

How do you stay in touch with
what is happening in your are
of research and industry?

How do youknow you have a
competitive edge?

What about in terms of
governments and policy?

University regulation$ what
inside the institution helps or
hinders you?

How have these changed ove
time?

How did your organisation distinguish itself
from other competirs at the time of
inception?

How does it now?

In terms of your objectives, what have you
achieved?

How did you ensure these
objectives were achieved?

Have your objectives change
much?

What are you hoping to
achieve?

Relationships &
stakeholders

Purpose:
Understanding
what capabilities
were required to
achieve this

What outside parties were/are involved in yq
spinoff?

How did you manage these
relationships? These
problems?

Did you actively search for
new relationships?

Can you please explaihe internal team
makeup?

How has this developed or
changed?

What capabilities do these
team members bring?

How will your organisation maintain
relevance?

How do youstay up to date
with changes in your industry
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What value do you bring to the spffs
development?

What skills are you lacking?

How challenging do you think]
this will be?

Future
opportunities

How do you identify opportunities?

What do you think you will
need to do to identify
opportunities in the future?

To what extent does the
external environment
determine your decision to
enact upon opportunities?

Learning
activities

How do you balance new opportunities and
R&D with exploiting current activities?

What challenges do you find
in exploring new possibilities
and exploiting whatgu are
currently doing?

For example: exploring new
possibilities could be R&D to
look at entering new markets
whereas exploiting could be
refining your current
processes to be more efficien

How do you share knowledge throughout yQ
organisation?

Is it important to transfer
knowledge?
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Initial Ethics Letter

OTAGO D16/410

NEW EEALAND

Acadernie Serviees
Manages, Academic Commattees, Mr Gary Watte

Dr C O'Kane 16 December 2016

Department of Management
Division of Commerce
School of Business

Dear Dr O'Kane,

| am writing to let you know that, at its recent meeting, the Ethics Committee received a copy
of the Reporting Sheet relating to your Category B ethics proposal entitted “The role of
dynamic capabilities in academic spin-offs”.

For your future reference, the Ethics Committee’s reference code for this project is:- D16/410.

The Committee appreciates that Category B proposals may commence as soon as approval
has been obtained at departmental level and that, in some instances, the research or
teaching may be well advanced or even completed by the time the Reporting Sheet is
received by the Committee.

In the case of this particular proposal (D16/410), the Ethics Committee has recorded its
status as Approved HOD , and has asked me to pass on it's views to you as follows:-

Consent Form

The Consent Form needs to be reviewed. Please delete the template prompt at the top
“[Delete any clauses that are not required and ensure the numbering is correct]”, which is an
instruction for the researcher, and please ensure the items are numbered consecutively.

Where the Committee has commented, a written response is expected. Where any
amendment to your documentation has been requested, please provide a copy of the
amended documentation to attach to the record of the application. Please note that the
Committee is always willing to enter into dialogue over the points made.

Yours sincerely,

A (AP '{‘é('
- )
Mr Gary Witte
Manager, Academic Committees
Tel: 479 8256

Email: gary.witte@otago.ac.nz

c.c. Professor S Grover Department of Management
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Confirmed Ethical Approval Letter

OraGo D16/410
NEW .'r‘\l“\'-lll
Academic Services
Marager, Acadermc Cormmattees, Mr Gary Watte
17 January 2017

Dr C O'Kane

Department of Management
Division of Commerce
School of Business

Dear Dr O'Kane,

I am writing to confirm for you the status of your proposal entitled “The role of dynamic
capabilities in academic spin-offs”, which was originally received on December 7, 2016.
The Human Ethics Committee’s reference number for this proposal is D16/410.

The above application was Category B and had therefore been considered within the
Department or School. The outcome was subsequently reviewed by the University of Otago
Human Ethics Committee. The outcome of that consideration was that the proposal was
approved.

Approval is for up to three years from the date of HOD approval. If this project has not been
completed within three years of this date, re-approval must be requested. If the nature,
consent, location, procedures or personnel of your approved application change, please
advise me in writing.

Yours sincerely,

e, WA

Mr Gary Witte

Manager, Academic Committees
Tel: 479 8256
Email: gary.witte{@otago.ac.nz
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Appendix 8

Codes for Data Analysis Stage 3

Pressures to be impactful Institutional
Academic norms Institutional
Mindsets Institutional
Work balance Institutional
University changes to support| Institutional
commercialisation

Incentives Institutional
Identifying a market need Institutional
Focusing activities on the Institutional
identified market need

Academic focus Institutional
Minimum viable product Institutional
Overcoming technical setback] Institutional
Industry/consumer/market Institutional

standards

Adaptation to seize
opportunities

Individual level

Firm level

Adaptation to learn

Individual level

Difficulty in change

Individual level

Changes in perspective

Individual level

Entrepreneurial tensions Firm level
Risk/entrepreneurial Firm level
commitment challenges

Team interaction Firm level
Team necessities Firm level
Decision making Firm level
Tension between managemen| Firm level
and scientists in decision

making

Different aims Firm level
Value in differences Firm level
Science and business balance Firm level
Market response Firm level
Resources Firm level
Market levellimitations Firm level
Government/university Firm level
limitations

Resources for the next stage | Firm level
Sustaining resources Firm level
Essential venture resources | Firm level
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Essential personnel resources

Firm level

Business acumen

Firmlevel

Academics perceive they have
skills required

Firm level

Perspectives that Firm level
commercialisation is just

unfamiliar

Business people Firm level
Differences in mindset and Firm level

approach

dzaiySaa LIS2 L
chance

Firmlevel

Agreement Firm level
Misconceptions about Firm level
commercialisation activity

Different perspectives about | Firm level

the skills
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