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Abstract

Research-based high growth companies tend to have considerable societal impact,
and potential to reach notable returns. One source for such companies is
commercialising research inventions through creation of university spin-offs
(USO). However, only about 20 USOs are created annually in Finland. This thesis
explores whether academic entrepreneurs and university technology transfer
offices (TTO) share a common understanding of USO creation, the type of support
entrepreneurs need during USO creation, and assesses how universities are
responding to those needs.

This thesis employs a qualitative case study approach using semi-structured
interviews with 14 USO founders and 7 university TTO representatives. The data
was analysed through cross-case analysis and Gioia methodology for inductive
theory development.

The findings indicate that academic entrepreneurs and TTOs share a common
understanding of the main phases of USO creation, though there is variation in
details across universities. However, the support offered by the universities does
not fully align with the needs of the entrepreneurs throughout the process. Key
areas of support required include the development of researchers’ entrepreneurial
characteristics, incentives for entrepreneurship, finding complimentary skills to the
team, broader university support and funding for maturing their product.
Entrepreneurs also wish for more transparency throughout the process and
startup-friendlier terms for transferring the intellectual property rights (IPR), but
TTOs consider those aspects sufficiently addressed.

The results imply that there is room for developing USO creation practices,
particularly in incentivising the entrepreneurial path, increasing transparency
throughout the process and clarifying the terms for IPR transfer.

Keywords university spin-offs (USO), research commercialisation, academic
entrepreneurship, technology transfer offices (TTO), research-based startups
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Tiivistelma

Tutkimuslahtoiset kasvuyritykset vaikuttavat merkittavasti yhteiskuntaan ja niilla
on potentiaalia kasvaa tuottoisiksi yrityksiksi. Tallaisia yliopistosta irtautuneita
yrityksia (USO = university spin-off) luodaan kaupallistamalla yliopiston tutkimusta.
Suomessa perustetaan kuitenkin vain noin 20 kyseista yritysta vuosittain. Tama
diplomity6 tutkii onko akateemisilla yrittdjilla ja yliopistojen innovaatiopalveluilla
(TTO =technology transfer office) yhteneva nakemys USO:jen luonnista. Lisdksi tyod
selvittda millaista tukea yrittajat tarvitsevat perustaakseen USO:n ja kykenevatko
yliopistot vastaamaan naihin tarpeisiin.

Tutkimus tehtiin kvalitatiivisella case-menetelmalld, jossa data kerattiin
haastattelemalla 14 USO perustajaa ja 7 yliopiston innovaatiopalveluiden
edustajaa. Aineisto analysoitiin cross-case analyysilla ja Gioia metodologiaa
hyddynnettiin induktiivisen teorian kehittamiseen.

Tulokset osoittavat, etta akateemisilla yrittdjilla ja innovaatiopalveluilla on
jotakuinkin yhteinen ymmarrys USO:n perustamisen paavaiheista, vaikkakin
yksityiskohdissa on eroa yliopistojen valilla. Yliopistojen tarjoama tuki ei
kuitenkaan tdysin vastaa yrittdjien tarpeita koko prosessin ajalta. Keskeiset
tunnistetut tarpeet ovat tutkijoiden yrittdjdominaisuuksien kehittaminen,
yrittdjyyden kannustimet, moniosaavan tiimin |6ytaminen, laajempi ylipiston tuki ja
rahoitus tuotteen kehittdmiseen. Yrittajat toivovat myds enemman lapinakyvyytta
koko prosessin ajalle ja startup-ystavallisempia ehtoja immateriaalioikeuksien (IPR
= intellectual property rights) siirtoon, joskin innovaatiopalvelut kokivat ndma asiat
jo riittavasti ratkaistuiksi.

Tulokset Vviittaavat siihen, ettd tutkimuksen kaupallistamiseen liittyvia
kaytanteitd on varaa kehittaa, erityisesti lisaamalla kannustimia yrittdjyyteen ja
lapinakyvyytta prosessiin, seka selventamalla IPR siirron ehtoja.

Avainsanat yliopistosta irtautuneet yritykset, tutkimuksen kaupallistaminen,
akateeminen yrittdjyys, innovaatiopalvelut, tutkimuslahtdiset startup-yritykset
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Esipuhe

Tuntuu jannittavalta vihdoin kirjoittaa naita taman taipaleen viimeisia sanoja.
Diplomitydon tekeminen on ollut paikoin haastavaa, mutta kuitenkin
aarimmaisen opettavaista ja antoisaa. Tyo on jopa tuntunut niin
merkitykselliseltd, etta siitéd on ollut vaikeaa paastaa irti. Kiitos Ahmedille
aihepiiriin tutustuttamisesta ja Ghitalle erinomaisesta ohjauksesta. Kiitos
Startup-saatiolle, mutta erityisesti Josefiinalle seka tasta mahdollisuudesta,
etta muista opeista matkan varrella. Kiitos Mikolle ajatusten herattelysta ja
seuraavien suuntaviivojen nayttamisesta.

Kiitos kaikille haastateltaville. Kiitos myos kaikille teille lukuisille
keskustelijoille, joilta sain uusia perspektiiveja ja jotka motivoivat eteenpain.
Erityiskiitos Antille avusta ja herattelevistda kommenteista. Kiitos myos
perheelle ja ystaville, joille sain purkaa ajatuksia. Erityiskiitos aidille
neuvoista ja ohjeista. Lopuksi kiitos Ramille rakkaudesta, tuesta ja
hassuttelusta.

Taman tyon palauttaminen tarkoittaa myods kuuden vuoden
opiskelutaipaleen paattymista. Nama vuodet ovat olleet ikimuistoisia, ja
paallimmaisena tunnen Kkiitollisuutta ystavista, yhdessa puurtamisesta ja
hauskoista hetkista. Joten, lammin kiitos kaikille teille, jotka olette olleet
osallisina!

Nyt lahden kesalomalle ja sen jalkeen kohti uusia seikkailuja!l

Helsingissa 15. heinakuuta 2024
Hilla Klemetti
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1 Introduction

1.1 Motivation

In the midst of an ecological sustainability crisis, growing challenges in
people’s wellbeing, and uptake of technology, there is both a need and an
opportunity to create scalable solutions that are based on top-level research.
Research-based high growth companies tend to have considerable societal
impact, and potential to reach notable returns. One source for such
companies is commercialising university research, but the transfer of these
technologies from the university is not utilised to its full potential.

University technology transfer (TT) refers to commercialising scientific
knowledge by transferring technological inventions from the university lab to
the market (Markman et al., 2005; Knudsen, Frederiksen and Goduscheit,
2021). The Bayh-Dole Act in the US in 1980 was carried out to increase
exploitation of academic research to commercial advantage (Mowery and
Sampat, 2004; Markman et al., 2005) which led to universities having to
create technology transfer offices (TTOs). TTOs are responsible for dealing
with patenting and transferring the intellectual property rights (IPR) (Baglieri,
Baldi and Tucci, 2018; Knudsen, Frederiksen and Goduscheit, 2021). The act
was followed by many European countries emulating some of the policies,
especially related to the employee laws defining who owns the generated
intellectual property (IP): the university or the researcher (Mowery and
Sampat, 2004).

The TT system was originally designed for licensing technologies to large
corporations, but since there has been a shift towards a focus on university
spin-off (USO) creation as a means for commercialising research. Spin-offs
or spin-outs are defined as new ventures established to commercialise
scientific discoveries from universities and public research institutes
through an organised effort (Mathisen and Rasmussen, 2019; Gbadegeshin,
2017). Whereas more than 400 inventions are disclosed from Finnish
universities annually, only about 20 USOs get created from those (European
Investment Bank, 2023). It is essential to explore whether the TT system not
planned for USO creation can support it.

Universities have traditionally been seen as purely responsible for research
and education, but there is wider recognition of the universities’ societal role,
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that is often referred to as the third mission (Virranniemi, 2015; Knudsen,
Frederiksen and Goduscheit, 2021). To carry out this third mission,
universities increasingly emphasise research commercialisation and focus
on improving their TT (Baglieri, Baldi and Tucci, 2018). There are different
models and strategies for transferring technology and other scientific
knowledge from university (Knudsen, Frederiksen and Goduscheit, 2021).
This thesis focuses on the path of commercialising research by creating new
ventures: USOs.

In order to create impactful ventures from universities, the process of
creating USOs should be fully supported by the university and other
stakeholders. Literature has looked into the development of USOs and the
stages it includes (Clarysse and Moray, 2002; Vohora, Wright and Lockett,
2004; Simmons and Hornsby, 2014; Boh, De-Haan and Strom, 2016;
Gbadegeshin, 2017), the technology transfer activities and approaches
(Markman et al., 2005; Baglieri, Baldi and Tucci, 2018) and how universities
can facilitate academic spin-offs (Djokovic and Souitaris, 2008; Rasmussen
and Wright, 2015; Cunningham, Lehmann and Menter, 2022). The Finnish
context has been approached from the perspective of academic
entrepreneurs (Kivijarvi, Patja and Suoranta, 2020; Moilanen, Montonen and
Eriksson, 2021) and through a case study (Gbadegeshin, 2017).

As Rasmussen and Wright (2015) put it: “Assessing how universities can
assist high-growth technology ventures is challenging because of large
variations in the types of new ventures, the type of universities, and the
contexts they operate within. Hence, there is clearly room for more research
that integrates the firm's and the university’s perspective. If spin-off creation
is to be a successful endeavour at more than a few universities, more
knowledge is needed on how this activity could become integrated and
mutually beneficial to the activities at all levels within the university.” Good
et al. (2019) propose that “research in this direction could, for instance,
follow the transfer of technological developments from the university to
market and identify the role the various components play in supporting (or
hindering) their transfer.”

Therefore, this thesis aims to further research the topic of creating high
growth ventures from university research and understand how the university
is influencing the process by integrating both firm and university perspective
in the study. Prior research has focused on a single USO as a case
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(Gbadegeshin, 2017) or a single university as a case (Lahikainen et al., 2019;
Kivijarvi, Patja and Suoranta, 2020), but there is no existing academic
literature on USO creation in Finnish universities nationwide.

1.2 Research questions

This thesis aims to understand the type of support entrepreneurs need
during USO creation and assess how universities are responding to those
needs. The topic is approached through three research questions. Starting
by exploring how the two different actors view USO creation, then identifying
the needs and challenges faced by academic entrepreneurs and lastly
assessing universities’ capacity to address those needs.

RQ 1: Do academic entrepreneurs and university technology transfer offices
(TTOs) have common understanding of university spin-off (USO) creation?

RQ 2: What are the needs and challenges faced by academic entrepreneurs
in university spin-off (USO) creation?

RQ 3: How do universities address those needs and support through those
challenges in university spin-off (USO) creation?

These questions are examined in the context of research commercialisation
in Finnish universities using data from USO founders and university TTO
representatives. Based on qualitative analysis, academic entrepreneurs and
TTOs share a common understanding of the main phases of USO creation.
However, the support offered by the universities does not align with the
needs of the entrepreneurs in all phases of the process. The results imply
that there is room for improvement in the USO creation procedure. This
provides suggestions for the development direction of USO creation
practices and support functions for university leadership, the entrepreneurial
ecosystem and Finnish policymakers.

1.3 Structure of the thesis

The rest of the thesis is organised into seven sections. Sections 2, 3, and 4
contain the literature review. Section 2 covers the university setting for
research commercialisation and USO creation. Section 3 presents USO
creation from the academic entrepreneur perspective. Section 4
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incorporates university practices and processes in USO creation to further
explore ways to organise and execute research commercialisation.

Section 5 presents the chosen methodology by explaining the research
design and process followed in this thesis. In section 6, the empirical findings
from both interview samples are introduced. Section 7 provides a discussion
of the key findings in comparison to existing literature. The last section offers
a conclusion, implications, limitations, and suggestions for further research.



2 University spin-off creation

2.1 University societal mission

The modernisation of universities around the world, but especially in Europe,
starting from the 1990s has included multiple reformations, where the most
relevant and visible are the increased responsibilities and especially the
emphasis on the societal role of universities (Virranniemi, 2015). Scholars
refer to the third mission, when talking about the inclusion of the
responsibility of bringing value to society on top of universities’ traditional
roles of research and education (Virranniemi, 2015; Knudsen, Frederiksen
and Goduscheit, 2021). The interesting part is how universities should carry
out the third mission (Knudsen, Frederiksen and Goduscheit, 2021).

In the Finnish legislation, the university role is defined as follows: “The duty
of the universities is to advance free research and scientific and artistic
education, and to provide research-based top education and train students
to serve the country and humanity. In carrying out their tasks, universities
must offer opportunities for continuous learning, interact with the rest of the
society and promote the social impact of research results and artistic
activities.” (translated by the author) (Finland. Universities Act 558/2009)

More recently, the Finnish Government states in their Programme in section
5.3. that universities' duty is to find solutions to our time's greatest problems
around themes such as biodiversity, energy technology, digitalisation and
population structure. They claim that the success of Finland and future
growth will be based on competent and creative professionals as well as
high level scientific research and commercial innovations. (The Government
of Finland, 2023)

In Finland, the Ministry of Education and Culture functions as the primary
source of funding for universities, granting them with a basic funding that the
universities complete with outside funding (The Ministry of Education and
Culture, no date). The basic funding is mostly determined by research (34%)
consisting of i.e. number of publications, and education (24%) including i.e.
metrics on graduated students. On top of these is a section for educational
and scientific-political targets that includes i.e. strategic funding. (The
Ministry of Education and Culture, 2021)


https://www.zotero.org/google-docs/?fChKUn
https://www.zotero.org/google-docs/?0Gj5Qb
https://www.zotero.org/google-docs/?0Gj5Qb
https://www.zotero.org/google-docs/?kV6967

So, even though universities are expected to solve our greatest challenges
and promote societal impact, their funding is mostly targeted to the two
traditional tasks of research and education. Of course, those are critical
building blocks in accomplishing the third mission as well. However, as the
incentives do not come from funders, depending on how much emphasis
research commercialisation has in the university strategy indicates how
much resources the university can place on supporting those activities.
According to Changes in the Universities Actin 2011, size, quality and impact
are determinants of the allocated funding for each university (Finland.
Changes in the Universities Act 954/2011). Therefore, the universities differ
in resources for accomplishing their strategies.

2.2 University technology transfer

To carry out their societal mission, universities have started to emphasise
research commercialisation and become more entrepreneurial through
activities such as patenting, strengthening industry networks and improving
their technology transfer (TT) model (Baglieri, Baldi and Tucci, 2018).
University TT refers to transferring technological inventions from the
university lab to the market (Markman et al., 2005; Knudsen, Frederiksen and
Goduscheit, 2021). It also includes knowledge spillovers and teaching
activities and is more multifaceted than simply patenting and new venture
creation (Baglieri, Baldi and Tucci, 2018). TT is the process of research
commercialisation (Holgersson and Aaboen, 2019) where in the end the full
or commercial ownership of an invention is transferred from the university
to a private company with a formal agreement (Knudsen, Frederiksen and
Goduscheit, 2021).

Even though TT has a longer history, the Bayh-Dole Act of 1980 is widely
credited in stimulating research commercialisation. The act was carried out
in the US to increase effective exploitation of academic research to
commercial advantage (Mowery and Sampat, 2004; Markman et al., 2005). It
was followed by arise in patenting and licensing in universities in the US, and
many European countries emulating some of the policies, especially related
to the employee laws defining who owns the generated IP: the university or
the researcher (Mowery and Sampat, 2004).

This resulted in universities having to create technology transfer offices
(TTOs). TTOs are responsible for organising TT in the university (Markman
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et al., 2005; Baglieri, Baldi and Tucci, 2018; Knudsen, Frederiksen and
Goduscheit, 2021). However, their performance has also been critiqued and
claimed to be inefficient (Anderson, Daim and Lavoie, 2007; Knudsen,
Frederiksen and Goduscheit, 2021) .

In Finland, the university’s right to inventions made by its employees obliges
inventors to file an invention disclosure when making a scientific discovery
(Finland. Act on the Right in Inventions made at Higher Education Institutions
369/2006). These invention disclosures enable the beginning of a
commercialisation process. At the end of the process the IPR has to be
transferred out of the university to allow the commercial exploitation of the
invention. The Universities Act in 2009 provided universities with more
autonomy and responsibility to coordinate their commercialisation activities
and TT in Finland (European Investment Bank, 2023).

Various stakeholders are interested in supporting and advancing research
commercialisation in Finland and the effectiveness of TT has been studied
from a policy perspective. The Business Finland Technology Transfer
Initiative offers recommendations on how to stimulate research
commercialisation in Finland, with a primary focus on funding (European
Investment Bank, 2023). The report identifies six gaps in the Finnish TT
ecosystem: the screening gap, conceptualisation gap, experience gap,
continuity gap, equity gap and collaboration gap (European Investment Bank,
2023)

The screening gap highlights the issue of not recognising all potential Proof
of Concept (POC) or TT cases. The conceptualisation gap refers to Research
to Business (R2B) cases that are not mature enough to secure follow up
funding. The experience gap pertains to the difficulties in hiring experienced
management team members with the R2B grant. The continuity gap,
identified as the main challenge, occurs between the end of the R2B grant
and before acquiring funding for the startup, a period lasting on average for
more than 6 months. The equity gap indicates that limited equity, combined
with the need for large R&D loans, diminishes valuation from the founders’
perspective towards potential funders. Lastly, the collaboration gap notes
that the TT ecosystem in Finland is fragmented, with different processes in
each organisation. (European Investment Bank, 2023)
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Universities are complex structures that encompass a multitude of people
and units and therefore face differing interests, agendas and motivations
(Knudsen, Frederiksen and Goduscheit, 2021). TTO cannot be the only unit
focusing on accomplishing the third mission, but it requires a set of activities
on varying levels of the university (Knudsen, Frederiksen and Goduscheit,
2021). The entrepreneurial university does not only consist of a TTO, but also
units such as entrepreneurship centre, incubators, accelerators and research
centres (Cunningham, Lehmann and Menter, 2022). Good et al. (2019) talk
about the TT ecosystem, that includes TTOs, incubators, science parks and
university venture funds.

Knudsen, Frederiksen and Goduscheit (2021) introduce five models for
transferring technology or other scientific knowledge from university. The
Stanford Model focuses on licensing to commercial actors. The Laboratory
Model emphasises on giving industry the access to university testing
facilities and engaging them with researchers. The Knowledge Spillover and
Collaboration Model facilitates industry-university collaborative research,
consulting and other types of interaction. The Spin-out Model focuses on
early assessment of inventions in hopes of potential startups spinning out of
the university. The Incubator Model supports partnering up researchers,
companies and students with the possible result of a spinout company, but
more focus on the process of developing a business case. (Knudsen,
Frederiksen and Goduscheit, 2021)

Out of the models presented, the last two (The Spin-out Model and The
Incubator Model) are the most relevant for this thesis, as it focuses on the
path of commercialising research by creating new ventures: university spin-
offs (USO).

2.3 University spin-offs

University spin-offs (Clarysse and Moray, 2002; Gbadegeshin, 2017,
Mathisen and Rasmussen, 2019) or spin-outs (Vohora, Wright and Lockett,
2004; Lockett and Wright, 2005; Djokovic and Souitaris, 2008; Knudsen,
Frederiksen and Goduscheit, 2021) (USO) are defined as new business
ventures established to commercialise scientific discoveries from
universities (Gbadegeshin, 2017; Mathisen and Rasmussen, 2019).
According to Djokovic and Souitaris (2008) the definition of a USO includes
the outcome of the process, the involved parties and the core elements that

8


https://www.zotero.org/google-docs/?hk0OIj
https://www.zotero.org/google-docs/?Z2hO5D
https://www.zotero.org/google-docs/?Z2hO5D
https://www.zotero.org/google-docs/?K8R9Hb
https://www.zotero.org/google-docs/?9rorih
https://www.zotero.org/google-docs/?9rorih
https://www.zotero.org/google-docs/?9rorih
https://www.zotero.org/google-docs/?eHILUZ
https://www.zotero.org/google-docs/?eHILUZ
https://www.zotero.org/google-docs/?JOi9aA
https://www.zotero.org/google-docs/?JOi9aA
https://www.zotero.org/google-docs/?DwmAaz
https://www.zotero.org/google-docs/?DwmAaz
https://www.zotero.org/google-docs/?dX7Df3
https://www.zotero.org/google-docs/?dX7Df3
https://www.zotero.org/google-docs/?dX7Df3
https://www.zotero.org/google-docs/?mPP0HQ

are transferred. The outcome is the USO, and the parties are the parent
organisation, the researcher, the entrepreneur and the venture investor. The
elements transferred are either the technology, the people or both. (Djokovic
and Souitaris, 2008) This is visualised in Figure 1.

University
parent organisation

Academic
entrepreneur
inventor /
researcher

uso

Surrogate

- technology B entrepreneur

+ people

Investor

Figure 1 USO as an outcome of the process with the core elements transferred and
the involved parties.

In USOs the inventor does not always join the company operations as an
entrepreneur, but sometimes acts as more of an advisor by being a technical
consultant or a member of the board (Baglieri, Baldi and Tucci, 2018).
Therefore, the inventor is not always the same person as the academic
entrepreneur.

To further explore how terms related to USOs are interconnected, it is
essential to examine the relationships between research commercialisation,
TT, IPR transfer and USO creation. Figure 2 places these activities in the
university context.
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Research

Figure 2 USO creation in relation to other university activities

Whereas TT is often used synonymously with technology commercialisation
(Boh, De-Haan and Strom, 2016) and even research commercialisation
(Holgersson and Aaboen, 2019), there are nuances to these terms. TT is seen
as a holistic process (Baglieri, Baldi and Tucci, 2018) but with a slight
difference from research commercialisation. Research commercialisation
refers broadly to activities universities encourage academics to perform. In
contrast, TT indicates a completed process where technology has been
successfully transferred. Research commercialisation can be viewed as the
activities of exploring commercialisation aiming to reach a TT deal.

Research commercialisation is often included in TT definitions as it is very
descriptive. Universities differ in how they define TT (Knudsen, Frederiksen
and Goduscheit, 2021), but it typically involves completing the process with
an agreement. According to Djokovic and Souitaris (2008), “TT can begin
when the basic research has been brought to a level that can be considered
a technology.”

A key distinction between the terms is the actor. Researchers engage in
research commercialisation by exploring commercialisation opportunities,

10


https://www.zotero.org/google-docs/?q1ou3t
https://www.zotero.org/google-docs/?m6QNad
https://www.zotero.org/google-docs/?Ll1AZN
https://www.zotero.org/google-docs/?jgk2OL
https://www.zotero.org/google-docs/?jgk2OL
https://www.zotero.org/google-docs/?QfFtO4

whereas universities and specifically TTOs manage TT. Strategically, it is
easier for a university to measure the effectiveness of TT channels
compared to evaluating research commercialisation. While academic
literature talks about TTOs, most universities in Finland have Innovation
Services (IS) or something similar as an equivalentto a TTO.

IPR transfer is essentially a more specific term for TT, highlighting the end of
the process where the legal rights to IP are transferred. This is crucial for
both parties involved: USOs require patents and other IP to operate
commercially and TTOs are responsible for managing IP transfers as a
concrete outcome of the TT (Holgersson and Aaboen, 2019; Kivijarvi, Patja
and Suoranta, 2020). Clear and formal TT agreements are vital for efficient
USO creation (Epure, Prior and Serarols, 2016; Kivijarvi, Patja and Suoranta,
2020).

USOs represent the final outcome of the TT (Knudsen, Frederiksen and
Goduscheit, 2021; Markman et al., 2005). In other words, USO creation acts
as a channel (Holgersson and Aaboen, 2019) or mechanism (Djokovic and
Souitaris, 2008) for university research commercialisation and successful
TT.

Despite being a marginal activity compared to other university outputs
(Rasmussen and Wright, 2015), USOs play an important role in ensuring that
research discoveries are developed (Mathisen and Rasmussen, 2019). USOs
address long-term needs of society rather than produce high returns in the
short term (Knudsen, Frederiksen and Goduscheit, 2021). Universities often
support research commercialisation to fulfil their third mission of creating
societal impact (Mathisen and Rasmussen, 2019).

Even though academics and universities’ profit expectations from their
inventions can be somewhat unrealistic (Vohora, Wright and Lockett, 2004),
USOs are also economically significant firms (Mathisen and Rasmussen,
2019). By facilitating a large enough number of USOs and not inhibiting their
growth, universities increase the odds of some USOs producing considerable
economic impact, from which universities can benefit too. However, there is
arisk that TTOs' attempts to acquire substantial ownership of the developed
technologies jeopardises USOs from obtaining additional funding (Good et
al., 2019) and therefore growing. There is untapped potential in USO creation
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both from societal and economic perspectives for universities to unlock, and
therefore USO creation requires further exploration.

In this thesis, the term USO describes teams commercialising university
research that have established a new company. These USOs aim for high
growth and can be also called startups. The term USO will refer to the teams
both before and after the company is formally established. The elements
transferred include technology or other scientific knowledge. Regarding the
involved parties, the university is considered the parent organisation, with
academic entrepreneurs as the researchers who found the company and
surrogate entrepreneurs as co-founders who handle the commercial aspects
of the venture. Having established a clear understanding of USOs, the next
step is to examine the different phases involved in the USO creation process.

2.4 Phases of university spin-off creation

USO creation involves several distinct phases that transform academic
research into commercial ventures. These phases require collaboration
between different stakeholders, particularly academic entrepreneurs and
TTOs. Understanding these phases helps in grasping how TTOs support the
USOs on their journey from invention to the establishment of successful spin-
offs.

The USO creation process can be viewed as a service provided by the TTO
and experienced by academic entrepreneurs and the entire USO team. This
process includes various stages, starting from the initial idea and finally
leading to an independent new venture. The stages involve activities and
possible challenges that require support and resources from the university
and other stakeholders.

This chapter outlines phases of USO creation presented by multiple scholars
(Clarysse and Moray, 2002; Vohora, Wright and Lockett, 2004; Gbadegeshin,
2017; Cunningham, Lehmann and Menter, 2022). The aim is to provide a clear
overview of the stages involved in USO creation by combining different
frameworks and synthesising them to overarching phases. The individual
phases best corresponding to one another are presented in the same
columns (Table 1). The first two columns are segmented as the “starting
point”, the following two as “entrepreneurial commitment”, and the last two
as “detaching from the university”. Normally a company is established when
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starting to detach from the university. Furthermore, this chapter explores the
roles and points of interaction for USOs and TTOs in USO creation.
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Table 1 The phases of USO creation by different scholars

Author Starting point Entrepreneurial Detaching from the
commitment university
C|arysse Invention Transition Innovation
and business technical business
idea development  development
Moray validation in interaction
(2002) with the
market
Vohora, Research Opportunity  Pre- Re- Sustainable
. . framin organisation orientation returns
Wright opportunity J ’
and recognition entrepreneur  threshold of threshold of
ial credibility sustainabilit
Lockett commitment y
(2004)
Simmons Motivation Governance Mode Competition Performanc
. . . selection e
and incentives options for human,
foracademic  equity and selection of financial and knowledge
HorHSby entrepreneur  licensing mode for social spillovers,
(2014) ship agreement commerciali  capital as a faculty dual
sing resource role, revenue
from IP
Boh, De- Idea Commerciali  Prototype Founding Strategy and  Fundraising
H d generation sation generation, team commerciali
aan an decision establishme  formation sation
Strom nt of process
commercial determinatio
(2016) and n
technical
viability
Gbadeges Pre- Commerciali Post-
. commerciali  sation commerciali
hin (201 7) sation sation
technology
invention development establishing
discovery, , application the USO,
opportunity area more
assessment identification funding,
1P, marketing,
patenting, production
prototyping,
market &
business
model
analysis,
funding
Cunningh  Exploration Exploration Exploitation  Exploitation
am (Latent) (Emergent) (Launch) (Growth)
’
entrepreneur market P secondary
Lehmann ship validation, agreements,  funding and
and education business funding, networking
Menter model recruiting
development talent,
(2022) , financial market
planning testing and
brokerage
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Clarysse and Moray (2002) present the USO creation process as a funnel,
where the stages are invention, transition and innovation. The invention
stage consists of research projects. After business idea validation, the
research projects reach the transition stage that entails technical
development in interaction with the market. After a validated growth
expectation, the projects arrive at the innovation stage where business
development occurs. The funnel presented by Clarysse and Moray (2002)
gets narrower while projects reach further stages, showcasing how the
number of USOs succeeding to the next phase decreases. A funnel is a great
representation of venture formation with a lot of starts, but some drop out at
all stages of the development.

Vohora, Wright and Lockett (2004) talk about phases instead of stages to
emphasise an iterative phase-based development rather than a linear stage-
based procedure. The phases contain different development activities that a
USO goes through and proceeds to the next one, but iteratively revisits the
earlier phases at any point later on. The phases are research, opportunity
framing, pre-organisation, re-orientation and sustainable returns. Between
each phase there is a critical juncture where the USOs need to acquire certain
resources or capabilities in order to proceed to the next phase (Vohora,
Wright and Lockett, 2004). These critical junctures are opportunity
recognition that is required before entering to the opportunity framing phase,
entrepreneurial commitment that needs to be present before the pre-
organisation phase, threshold of credibility before entering re-orientation
phase, and threshold of sustainability before achieving at the sustainable
returns phase.

Simmons and Hornsby (2014) present five stages of academic
entrepreneurship that are motivation, governance, mode selection,
competition and performance. Motivation refers to the incentives for
different stakeholders to engage in academic entrepreneurship. Governance
concerns the mechanisms that govern the different agreements such as
equity and licensing deals. Mode selection refers to choosing the mode for
commercialisation. Competition stage highlights the different capital as
valuable resources providing a competitive advantage. Lastly, the
performance stage lists key measures of performance for academic
entrepreneurship. (Simmons and Hornsby, 2014)
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Boh, De-Haan and Strom (2016) found six stages in the early technology
commercialisation process at universities where the names very much speak
for themselves. Those are: idea generation, commercialisation decision,
prototype generation and establishment of commercial and technical
viability, founding team formation, strategy and commercialisation process
determination, and fundraising.

The activities in the USO creation process can be arranged by pre-
commercialisation, commercialisation and post-commercialisation
(Gbadegeshin, 2017). Under pre-commercialisation, Gbadegeshin (2017)
includes invention discovery and its opportunity assessment. The
commercialisation stage includes i.e. technology development, identifying
application areas, IP assessment, patent application, prototyping, market
analysis, business model analysis and funding (Gbadegeshin, 2017). The
post-commercialisation stage by Gbadegeshin (2017) includes activities
such as establishing the USO, more funding, marketing and production.

Another way to divide phases would be exploration and exploitation
(Cunningham, Lehmann and Menter, 2022). Under the bigger phase of
exploration, they mention entrepreneurship education for the latent part and
market validation, business model development and financial planning for
the emergent part. Cunningham, Lehmann and Menter (2022) divide
exploitation stage to launch and growth, where launch includes IP
agreements, securing seed/angel funding, recruiting talent, market testing
and brokerage, and the growth stage includes secondary funding and
networking.

After discussing the various frameworks presented by different scholars,
Table 2 offers a comparative overview that highlights the roles of USOs and
TTOs across phases. It outlines activities and responsibilities USOs
experience in USO creation and which activities TTOs can facilitate and
provide support with.
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Table 2 USO and TTO roles in USO creation

Phases USO experience TTO facilitation
Starting point Invention discovery Facilitate entrepreneurship
Opportunity recognition education
. Promote incentives for
Idea generation
entrepreneurship
Motivation
Opportunity framing/
Decision to commercialise assessment
Business idea validation
Entrepreneurial Patenting Support with patenting
commitment Business planning Support with business

Prototyping

Establish commercial and

technical viability
Market analysis
Financial planning

Team building

planning

Support with financial

planning

Support with team formation

Detaching from

the university

Technical and business

development in interaction with

the market

Process determination and

strategy
Establish USO
Fundraising
Marketing
Production

IP agreement
Recruiting

Networking

IP agreement
Support with networking
Support with fundraising

Assess performance
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Table 2 is structured into the three main phases of the USO creation process.
The starting point includes initial activities of invention discovery,
opportunity recognition, idea generation, motivation and the decision to
commercialise. Here, TTO plays a crucial role in facilitating entrepreneurship
education, promoting incentives for entrepreneurship for researchers,
helping with framing and assessing the opportunity, and business idea
validation.

In entrepreneurial commitment, USOs engage in patenting, business
planning, prototyping, establishing commercial and technical viability,
market analysis, financial planning and team building. TTOs responsibility is
at least with patenting, but depending on their resources, they can support
USOs also with business planning, financial planning and team formation.

Detaching from the university phase includes technical and business
development in interaction with the market, process determination and
strategy, establishing the USO, fundraising, marketing, production, IP
agreement, recruiting and networking. TTOs participate in this phase by
managing the IP agreements, facilitating introductions to networks and
assisting with fundraising. When USOs have reached the end of the process,
TTOs can assess their own performance in supporting USO creation.

The following chapters 3 and 4 will dive deeper into the topic. The first one

explores academic entrepreneurs’ perspective on USO creation, and the
second one discusses the university practices and processes in it.
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3 Academic entrepreneurs and spin-off creation
3.1 Starting point

The occurrence of academic entrepreneurship is influenced by the
motivation of faculty, university, industry and government (Simmons and
Hornsby, 2014). Faculty motivation is closely related to opportunity
recognition (Simmons and Hornsby, 2014) that is also stated as the first
critical juncture going from research phase to opportunity framing phase
(Vohora, Wright and Lockett, 2004).

Vohora, Wright and Lockett (2004) point out the inherent conflict of
academics possessing technological knowledge but lacking the
understanding of how it could serve the markets, which is inhibiting them
from proceeding with academic entrepreneurship. Familiarising researchers
with entrepreneurship through education helps them develop an
entrepreneurial mindset and adopt a hybrid identity of being an academic
and an entrepreneur (Cunningham, Lehmann and Menter, 2022). This then
provides researchers tools to recognise an opportunity and generate
commercially viable ideas.

When it comes to faculty becoming entrepreneurs, the results are mixed
regarding the productivity of research activities when adding commercial
activities. Out of the three categories of scientists: traditional, hybrid and
entrepreneurial, the hybrid scientists seem to best combine the two activities
by seeing commercialisation as an extension to their other scientific work
and believing in positive benefits of knowledge application (Lam, 2011).
Engaging in entrepreneurial activities does not jeopardise researchers’
traditional role as contributors of new knowledge (Rahim, Mohamed and
Amrin, 2021).

Still, it is hard for researchers to allocate time for commercialisation from
research activities (Kivijarvi, Patja and Suoranta, 2020). The researchers
might also fear losing their academic credibility when compromising their
research for commercialisation (Moilanen, Montonen and Eriksson, 2021).
However, some traditional-categorised researchers were motivated to
engage in commercial activity to enhance their academic careers and saw it
as a way to build scientific credibility (Lam, 2011). Engaging in commercial
activity was a way to gain funding for their research (Lam, 2011).
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Commercialisation tends to be associated with monetary values that are not
so often valued by researchers (Lam, 2011; Alaja, 2019; Moilanen, Montonen
and Eriksson, 2021). Regardless of the motivation not being monetary to
jump into entrepreneurship, the financial safety provided by the university is
hindering the entrepreneurial commitment of academics as it increases the
opportunity costs (Kivijarvi, Patja and Suoranta, 2020). Lack of transparency
in the application process and decision criteria when applying for funding to
explore commercialisation is a deterring factor for academics pursuing TT
activities (Rahim, Mohamed and Amrin, 2021).

3.2 Entrepreneurial commitment

The commercialisation process is difficult for many academics (Rahim,
Mohamed and Amrin, 2021). Almost 85% of the entrepreneurial scientists in
their sample have reached the pre-commercialisation stage by creating
prototypes that have commercial potential, whereas very few ever reach the
later stages of entrepreneurial activities. Passing the critical juncture of
entrepreneurial commitment is required to move from opportunity framing
to pre-organisation phase (Vohora, Wright and Lockett, 2004).

Faculty’s industry and entrepreneurial experience can be correlated with the
success of USOs (Simmons and Hornsby, 2014). The teams including
members with higher level of industry experience enter the market in a
shorter time if the USO survives seed stage (Moog and Soost, 2022). On top
of technical development, the commercialisation phase includes for example
market analysis and validation, business model development and financial
planning (Boh, De-Haan and Strom, 2016; Gbadegeshin, 2017; Cunningham,
Lehmann and Menter, 2022).

Therefore, on top of having a committed academic entrepreneur, the team
often requires a committed surrogate entrepreneur who is someone willing
to take the responsibility of the commercial and business side. A common
reason to include surrogate entrepreneurs in the USO team is to gain that
needed industry knowledge (Simmons and Hornsby, 2014; Rasmussen and
Wright, 2015). Even though the existence of both scientific and commercial
competence is crucial in the success of a USO (Mathisen and Rasmussen,
2019), relatively few teams do so (Wennberg, Wiklund and Wright, 2011).
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There is a clear need for a venture champion, but those with the right
capabilities are difficult to find (Vohora, Wright and Lockett, 2004).

Boh, De-Haan and Strom (2016) propose different pathways for USO creation
in regard to team compositions. The most common combination in their
research sample is principal investigator (PI) with PhD/post-doctoral
students with 41% of the cases. The other two most common ones with the
occurrence of 23% of cases each are the principal inventor with an
experienced surrogate entrepreneur, as well as pure student effort often
including PhDs or master’s level students together with business students.
The least common combination mentioned is a combination of primary
inventor, PhD/post-doctoral students and business students with 13% of the
cases.

Boh, De-Haan and Strom (2016) also illustrate the amounts of effort each
individual places on different stages of USO development. In all cases the
principal inventor involvement is highest in the earlier stages, whereas the
surrogate entrepreneur and business student involvement increase
throughout the development. The PhD/post-Doctoral student involvement
depends on whether they are the more commercially oriented person (when
partnering with a principal inventor) or the more scientifically oriented person
(when partnering with a business school student) in the team. (Boh, De-Haan
and Strom, 2016)

3.3 Detaching from the university

In order to pass the critical juncture of the threshold of credibility (from pre-
organisation to re-orientation), the USOs require finance as a key resource
(Vohora, Wright and Lockett, 2004). Detaching from the university includes
establishing a company so that it can operate as its own entity and have
more sources available for raising funding. On top of fundraising (Boh, De-
Haan and Strom, 2016; Gbadegeshin, 2017; Cunningham, Lehmann and
Menter, 2022), other activities at this phase include recruiting talent
(Cunningham, Lehmann and Menter, 2022) developing the business in
interaction with the market (Clarysse and Moray, 2002; Cunningham,
Lehmann and Menter, 2022) and production (Clarysse and Moray, 2002;
Vohora, Wright and Lockett, 2004; Gbadegeshin, 2017).
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Valuable resources enable a competitive advantage (Simmons and Hornsby,
2014) and therefore resource acquisition is seen as one of the three core
entrepreneurial competencies for academic entrepreneurship (Rasmussen
and Wright, 2015). Financial resources are critical in acquiring other
necessary resources to gain initial credibility and transition from a concept
to a legitimate business (Vohora, Wright and Lockett, 2004). Especially in the
transition phase, when growth expectations require validation, financial
resources are crucial, but hard to acquire (Clarysse and Moray, 2002). Too
strong ties to the parent university can be seen as a liability in the eyes of
investors and potential customers because the non-commercial culture of
the university does not add market credibility (Vohora, Wright and Lockett,
2004)

Gaining financial resources requires interacting with investors. Direct and
indirect links to investors reduce the likelihood of failure and can be seen as
critical (Djokovic and Souitaris, 2008; Mathisen and Rasmussen, 2019). On
top of having the required skill composition of technological and market
expertise in the founding team, team diversity is favourable for the USO
performance especially from the perspective of networks and access to
financial and other important resources (Moog and Soost, 2022). A more
heterogeneous team has a greater and more heterogeneous network.

Vohora, Wright and Lockett (2004) point out the threshold of sustainability
as the last critical juncture before arriving at the sustainable returns phase.
Passing this point requires the teams to continuously predict and re-
configure resource weaknesses, social capital and inadequate capabilities
(Vohora, Wright and Lockett, 2004). The last phase is characterised by
innovation and growth (Clarysse and Moray, 2002; Cunningham, Lehmann
and Menter, 2022), meaning a continuous development of the business. As
resource weaknesses and lack of capabilities reflect from decisions and
commitments made earlier on in previous phases, the deficiencies might be
difficult to solve at this point (Vohora, Wright and Lockett, 2004).

On the individual level, creating a USO requires recognising an opportunity
for commercial potential and motivation to bring it forward. A sense of a
hybrid identity of a researcher and entrepreneur, and market understanding
aids the initiation. Building a motivated team that has industry experience is
critical to move forward in the process. Financial resources are easier to
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acquire with a broader and more heterogeneous team and its members’
network.
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4 University practices and processes in spin-off
creation

USOs require the parent university, and therefore it is relevant to look at their
approach towards USO creation. Simmons and Hornsby (2014) stages for
academic entrepreneurship includes the university as a stakeholder and its
role in the process. Therefore, those stages are be used to explore the
university practices and processes in more detail during the USO creation
process. The five stages are motivation, governance, mode selection,
competition and performance. Motivation and governance define the context
and are therefore in the starting point section. Mode selection and
competition require devoting to the process and are thus in entrepreneurial
commitment. Performance is already the outcome and related to detaching
from the university.

4.1 Starting point

Motivation

University motivation is a major factor in advancing academic
entrepreneurship. On top of research and teaching, universities have a third
mission that entitles them to bring value to society (Simmons and Hornsby,
2014; Knudsen, Frederiksen and Goduscheit, 2021), but it is up to them to
decide how they do it. Some universities are more entrepreneurial and have
multiple actors supporting entrepreneurship. Cunningham, Lehmann and
Menter (2022) propose a framework of an organisational architecture of
entrepreneurial universities across the stages of entrepreneurship that
showcases which university units are focused at which stage.

There are several actors that support the beginning of USO creation. The
entrepreneurship research centre and entrepreneurship centre focus purely
on the exploration stage, where individuals can explore entrepreneurial
opportunities (Cunningham, Lehmann and Menter, 2022). TTOs focus on the
entire entrepreneurship journey starting from the beginning, where they
occupy themselves with awareness creation and opportunity identification
(Good et al., 2019; Cunningham, Lehmann and Menter, 2022). Technological
venturing is when a university creates methods to proactively search for
research results suitable for commercialising (Clarysse and Moray, 2002).
Usually, the USOs emerge from between departments and the market
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(Clarysse and Moray, 2002), which requires collaboration between different
units.

However, the university structure rewards researchers based on basic
research rather than commercialisation efforts (Simmons and Hornsby,
2014; Alaja, 2019; Moilanen, Montonen and Eriksson, 2021) and the general
atmosphere in the university does not encourage researchers towards
entrepreneurship (Moilanen, Montonen and Eriksson, 2021). So, even though
the opportunity of commercialising an invention is recognised, there are still
factors hindering the motivation of faculty in proceeding with academic
entrepreneurship.

Whereas successful USOs are more likely created by star scientists (Di
Gregorio and Shane, 2003; Mathisen and Rasmussen, 2019), they are often
tenured in universities and are more risk-averse (Simmons and Hornsby,
2014). On the other hand, Boh, De-Haan and Strom (2016) see that especially
graduate and postdoctoral students should be encouraged to see USOs as a
possible career option, as for them the opportunity costs are low.
Universities should incentivise top researchers with proper reward systems
(Baglieri, Baldi and Tucci, 2018) but based on reputational and intrinsic
motivations rather than financial rewards (Lam, 2011).

Government motivation regarding academic entrepreneurship is driven by
resource dependencies (Simmons and Hornsby, 2014). As public institutes,
the universities are heavily influenced by the funding they get from the
government and possible other funders. As the Government of Finland
grants universities based on graduated students, completed PhDs and
published research (The Ministry of Education and Culture, 2021), the
university has little to play with in regards to commercialisation activities
(Alaja, 2019).

Governance

Motivation is closely linked to and even influenced by the second stage:
governance, that includes royalties or equity agreements (Simmons and
Hornsby, 2014). In their research, Markman et al. (2005) identified three TTO
structures and three main commercialisation strategies and studied which
correlate with new venture formation. The three TTO structures are
traditional, nonprofit and for-profit that vary in degree of autonomy to pursue
research commercialisation. The traditional TTO structure is an integral
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department of the university often reporting to the Vice President for
research. The nonprofit TTO structure is a separate foundation entity with its
own budget allowing for more autonomy and enabling equity stakes from
startups when TT happens. The for-profit TTO structure is a separate private
extension focusing on startup creation and raising capital. It also has the
ability to fund startups. Their personnel have extensive experience in relevant
areas like IP, managing companies and venture capital. (Markman et al.,
2005)

The three main commercialisation strategies include licensing for sponsored
research, licensing for equity and licensing for cash (Markman et al., 2005).
Whereas licensing for sponsored research and licensing for cash target
mature large corporations, only licensing for equity can generate new
ventures (Markman et al., 2005). Universities that take equity are more likely
to generate new ventures (Di Gregorio and Shane, 2003; Markman et al.,
2005). Due to market uncertainties, transferring the IP rights for equity
shares is a risk to the university (Simmons and Hornsby, 2014), but it does
produce bigger returns than licensing agreements in the long run (Markman
et al., 2005).

4.2 Entrepreneurial commitment

Mode selection

Creating a USO is choosing a competitive model (Simmons and Hornsby,
2014). The other mode options are for example selling the technology to an
existing company, patent licensing or consulting. The route of
commercialising through a USO occurs more often with radical innovations
in markets with low barriers of entry, with ineffective patents that are difficult
to commercialise cooperatively (Simmons and Hornsby, 2014). Alternatively,
it happens when the knowledge is not even patentable and the only way is to
create a new venture (Baglieri, Baldi and Tucci, 2018). Universities' licensing
policies affect how many USOs get created (Di Gregorio and Shane, 2003). If
the university is willing to take an equity stake in a USO and if the royalty
shares for inventors are not too high, it positively correlates with the number
of startups created. If inventors are offered big shares of royalties from
licensing the technology to an existing company, the opportunity costs of
creating a USO are quite high. (Di Gregorio and Shane, 2003)

26


https://www.zotero.org/google-docs/?9OFqZe
https://www.zotero.org/google-docs/?9OFqZe
https://www.zotero.org/google-docs/?9OFqZe
https://www.zotero.org/google-docs/?9OFqZe
https://www.zotero.org/google-docs/?fgiVRT
https://www.zotero.org/google-docs/?fgiVRT
https://www.zotero.org/google-docs/?fgiVRT
https://www.zotero.org/google-docs/?PKYLd3
https://www.zotero.org/google-docs/?PKYLd3
https://www.zotero.org/google-docs/?PKYLd3
https://www.zotero.org/google-docs/?PKYLd3
https://www.zotero.org/google-docs/?2Zogty
https://www.zotero.org/google-docs/?fSOXJE
https://www.zotero.org/google-docs/?fSOXJE
https://www.zotero.org/google-docs/?fSOXJE
https://www.zotero.org/google-docs/?fSOXJE
https://www.zotero.org/google-docs/?r30EO2
https://www.zotero.org/google-docs/?r30EO2
https://www.zotero.org/google-docs/?4Y0mG2
https://www.zotero.org/google-docs/?Lit9CR
https://www.zotero.org/google-docs/?lIivua
https://www.zotero.org/google-docs/?JEAUJt

One mode of academic entrepreneurship is backdoor activities, where
faculty starts new ventures without using TTOs as an intermediary in the
commercialisation process (Simmons and Hornsby, 2014), either because
the inventors circumvent the TTO intentionally or the TTO decides not to
pursue its rights for the invention (Mathisen and Rasmussen, 2019). Lack of
ownership of the IPR can be a factor hindering faculty motivation towards
academic entrepreneurship (Knudsen, Frederiksen and Goduscheit, 2021),
because they have to go through the TT process. Lack of clarity and
transparency in the handling of IP is disappointing to researchers (Kivijarvi,
Patja and Suoranta, 2020). Universities use different models for deciding the
valuation of the IPR. The equity deals are determined by negotiating skills
and power-dependencies of the academics. (Djokovic and Souitaris, 2008)

Competition

TTOs, human and social capital endowments and patent portfolios are
valuable resources that provide a competitive advantage (Simmons and
Hornsby, 2014). Industry, cultural and regional differences as well as
financial, human, social, technology and other resources influence the
amount of support universities can provide for high growth USOs
(Rasmussen and Wright, 2015).

TTOs have an overarching focus on supporting academic entrepreneurship
throughout the different phases (Good et al., 2019; Cunningham, Lehmann
and Menter, 2022). TTOs typically occupy themselves with awareness
creation and opportunity identification that are the earlier stages of
academic entrepreneurship as well as commercialisation strategy and
networking activities that happen more during the company creation and
later stages of the USO process (Good et al., 2019). Some universities and
their TTOs seem to be more motivated to advance commercialisation
activities. An intrinsically motivated innovation officer can have a major
effect on the academic entrepreneur (Kivijarvi, Patja and Suoranta, 2020).
However, many universities struggle to effectively support their USOs
(Rasmussen and Wright, 2015; Rahim, Mohamed and Amrin, 2021). In order
to create successful USOs from the university, the university should focus on
the business development capabilities of the TT staff (Lockett and Wright,
2005) and commercial mentors with an academic background (Kivijarvi,
Patja and Suoranta, 2020).
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There are differences in TTO activity regarding different geographical
locations, the quality of the research institute, the size of the TTO, and
depending on the TTO business model (Simmons and Hornsby, 2014).
Baglieri, Baldi and Tucci (2018) argue that TTO business models leveraging
high quality research and startup creation perform better economically. To
achieve high quality research requires attracting top researchers. Higher
quality researchers choose more reputational universities (Di Gregorio and
Shane, 2003). A solid science base is one of the three necessary conditions
for fertile USO activity (Clarysse and Moray, 2002). Therefore, investing in TT
infrastructure is necessary, but not sufficient to enhance TT effectiveness
(Simmons and Hornsby, 2014)

The TTOs should not be the only actors contributing to supporting research
commercialisation, but the university as a larger ecosystem (Knudsen,
Frederiksen and Goduscheit, 2021). The defining factors for effective TT are
the alignment between university strategic priorities and TT resources
(Horner et al., 2019) and scientists' entrepreneurial characteristics along with
institutional support (Rahim, Mohamed and Amrin, 2021). Other units
present in an entrepreneurial university can be science parks, accelerators,
incubators and a proof of concept centre (Cunningham, Lehmann and
Menter, 2022) However, the transitions from facility to another need further
attention (Clarysse and Moray, 2002).

Regarding human capital as a valuable resource, most academics do not
have the required business experience or faith in their own abilities to work
in a non-academic environment, and the TTOs find it extremely difficult to
find committed surrogate entrepreneurs (Vohora, Wright and Lockett, 2004).
In order to bring more research from lab to market, universities should offer
programs and other opportunities for cross-disciplinary teams to meet and
provide them with resources allowing them to prepare the technology and
the USO (Boh, De-Haan and Strom, 2016). However, a certain level of
homogeneity regarding exchanging tacit knowledge is crucial in the team's
success (Moog and Soost, 2022).

Social capital endowments consist of network relationships with industry
partners and investors (Simmons and Hornsby, 2014). Investors evaluate the
team composition when considering the USO potential (Moog and Soost,
2022). As academic entrepreneurs may not have enough social capital
outside academia (Vohora, Wright and Lockett, 2004) they should focus on
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collaborating with the relevant industry members throughout the entire value
chain (Knudsen, Frederiksen and Goduscheit, 2021). These financial and
knowledge resources are necessary conditions for fertile USO activity
(Clarysse and Moray, 2002).

University patent portfolios are also an important resource that has a positive
correlation with academic entrepreneurship (Simmons and Hornsby, 2014).
Patents can be seen as the first step of becoming entrepreneurial as they
can be used for both startup creation and licensing (Baglieri, Baldi and Tucci,
2018). Researchers are more eager to file patents than fully commercialise
their findings through creating startups or even licensing (Rahim, Mohamed
and Amrin, 2021). Even though patents are costly, well filed patents offer a
competitive advantage. Whereas universities used to focus more on
commercialising a single discovery through patents and licensing, the focus
is more and more on supporting innovation and entrepreneurial activities
holistically (Knudsen, Frederiksen and Goduscheit, 2021). Universities in
Finland differ in their patenting policies, where some encourage it, and others
are more reserved (European Investment Bank, 2023).

4.3 Detaching from the university

Performance

University performance is influenced by the strategy and policies they have
chosen to follow (Simmons and Hornsby, 2014). Knowledge spillovers are
the core measures of performance in academic entrepreneurship (Simmons
and Hornsby, 2014). Direct university knowledge spillovers can be divided
into entrepreneurial spillovers that are USOs and to non-entrepreneurial
spillovers that are i.e. licensing university IP (Wennberg, Wiklund and Wright,
2011).

In Finland by default the invention ownership belongs to the university
instead of the individual researcher (Kivijarvi, Patja and Suoranta, 2020).
Therefore, the technology transfer has to be negotiated between the
university and the entrepreneurs. The equity split is one of the most
frustrating parts of the USO process (Djokovic and Souitaris, 2008). It
includes multiple parties: the university, the entrepreneur, the team of
inventors and later on also investors (Djokovic and Souitaris, 2008) and is
therefore more complex than with other startups. What makes it complex, is
that it varies depending on how big a team was involved in discovering the
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invention, how many of them continue to take the USO further and how big a
slice of equity or other payment the university requires for transferring the
IPR to the USO.

The most relevant levels in the university are top management, TTO and
faculties. Universities can influence what TT strategy is followed and TTOs
can impact how it is executed. Top management can provide incentives for
faculties to motivate academics to devote time to commercialisation.
Everyone should facilitate collaboration between units. All levels and units
are contributors to how entrepreneurial a university is, which affects USO
creation.

The problem occurs when the organisational units’ performance is measured
by various inside and outside stakeholders leading to the units attempting to
maximise their own performance irrespective of the needs of the
entrepreneurial teams and the common success (Good et al., 2019;
Cunningham, Lehmann and Menter, 2022). These different university actors
and units should be complementary instead of competing against each other
(Knudsen, Frederiksen and Goduscheit, 2021). On a broader societal level,
the complexity is even increased when outside stakeholders are taken into
account. Increasing the number of stakeholders exemplifies existing
challenges and brings new ones (Miller, McAdam and McAdam, 2018).

To conclude, universities seem to lack effective incentives for academics to
pursue entrepreneurship. Younger researchers are not informed about it as
a possible career option and tenuring researchers are not incentivised with
merits. Lack of ownership of IP in the first place and the unclarity and
ambiguity of the whole process of transferring the IPR can be aversive for
academics. Universities vary in their capabilities of supporting USOs, as it
requires multiple actors. Also, academics seem to fall short of needed
commercial skills or enough social capital to access that expertise. Lastly,
university performance is influenced by the strategy they follow, where the
best one requires a solid science base and an emphasis in startup creation.
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5 Methodology

This section presents the research methodology of the thesis, covering the
research design on multiple levels and describing the research process.

5.1 Research design

The aim of this thesis is to understand USO creation from Finnish
universities. Therefore, the process of USO creation is studied: how the
universities organise, and how academic entrepreneurs experience the
process of creating a USO. To understand both the founders’ and
universities’ perspectives, data is gathered from both representative groups
in a qualitative manner through interviews.

The research design of the thesis is presented through the six layers of the
Research Onion (Figure 3). Each layer is described, as well as the reasoning
and assumptions behind presented.

Positivism

Philosophy

Approach
\ Realism\
collection and

Strategy
Action
research
analysis

Choice
Longitudinal Grounded
theory
Multi-method Time horizon
Ethnography

Interpretivism

Deductive

Experiment

Survey

Mono method

Cross-sectional

Data

Archival research Inductive

Techniques and
procedures

Pragmatism

Figure 3 Research Onion derived from Saunders, Lewis and Thornhill, 2009, p. 108
Research philosophy

Research philosophy represents the beliefs and assumptions on knowledge
developed of the studied phenomenon (Saunders, Lewis and Thornhill,
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2009). In this thesis the interpretivist, also known as constructivist stance, is
taken. It emphasises that research is conducted among humans, who are
“social actors” experiencing their roles through meanings we give them
(Easterbrook et al.,, 2008; Saunders, Lewis and Thornhill, 2009). In
interpretivist philosophy the researcher is empathetic and aims to
understand the world from the point of view of the research subjects
(Saunders, Lewis and Thornhill, 2009).

Approach to theory development

This thesis adopts an inductive theory development approach. On the
contrary to deductive theory development that tests identified theories with
data (Saunders, Lewis and Thornhill, 2009), the idea of inductive research is
to proceed from observations and findings to theory (Bryman & Bell, 2011).
Inductive research relies on the value of semi ignorance of previous work in
order to facilitate the emergence of new theories (Gioia, Corley and Hamilton,
2013). But, some knowledge about the most relevant research on the topic
is crucial in order to prevent us from reinventing existing theories (Saunders,
Lewis and Thornhill, 2009; Gioia, Corley and Hamilton, 2013).

Research strategy

In this thesis, a case study is the chosen research strategy. It is often used
when aiming to investigate a phenomenon in its real life context (Runeson
and Host, 2009; Saunders, Lewis and Thornhill, 2009) and understanding the
dynamics within single settings (Eisenhardt, 1989). This thesis adopts the
dimension of multiple cases, where multiple USOs and multiple universities
are studied. Using multiple cases allows better generalisability of the
findings (Saunders, Lewis and Thornhill, 2009).

Case studies can be used to generate theory (Eisenhardt, 1989).
Furthermore, other research strategies can be conducted within a case study
(Runeson and Hést, 2009). Therefore, grounded theory is used to build the
concepts and theory from gathered data (Myers, 2013). The voice of
informants is essential, and theoretical findings from the literature are not
extensively carried over to empirical research (Gioia, Corley and Hamilton,
2013).

Methodological choice
Regarding data collection and analysis, the methodological choice is
multiple methods qualitative. Qualitative refers to using non-numerical data
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as a source (Saunders, Lewis and Thornhill, 2009). Even though relying
heavily on one method for collecting data, which is interviews, multiple
analysis procedures are utilised, making the research choice multi-method
(Saunders, Lewis and Thornhill, 2009).

Time horizon

The time horizon adapted in this thesis is cross-sectional research, meaning
the collection of data is done at a single point in time (Saunders, Lewis and
Thornhill, 2009). The selected companies are interviewed at a single point in
time, but they vary in regard to their company life cycle at the point of the
interviews. All of the interviews took place starting from the end of August
until beginning of October 2023.

Techniques and procedures

The practical techniques and procedures that were followed in conducting
this research are summarised in Table 3 as a research process. Preparation,
data collection and data analysis are explained in more detail in the following
chapters.
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Table 3 Research process

Phase Description Timeframe
Preparation Participation in Deep Dive and Walk the May -
Plank case competitions to consult September
research commercialisation projects 2023
Casual discussions with experts (BF, August 2023
entrepreneurs, VCs, TEM, VTT, etc.) to
understand the problem space, familiarise
with the topic and help formulate interview
scripts.
Data collection Semi-structured interviews with USO August -
founders September
2023
Semi-structured interviews with university September -
TTO representatives October 2023
Data Outsourced to Spoken October 2023
transcription
Data analysis Tabulation to analyse phases of USO October -
(Case creation November
analysis) 2023
Data analysis Coding first-order terms in ATLAS.ti using October -
(Gioia informant terms November
Methodology) 2023
Creating second-order themes in ATLAS.i October -
with more general names November
2023
Identifying aggregate dimensions of October -
gathered data November
2023
Building data structures of gathered data October -
November
2023
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5.2 Preparation

Due to my personal interest towards the topic of research commercialisation
from university research, | participated in Deep Dive and Walk the Plank case
competitions in spring 2023. Then, | attended the Deep Dive final in
September 2023. In both case competitions our group of students was given
a university research project that was planning to commercialise their
invention. We provided consultation by preparing a go-to-market plan during
a period of 1 to 2 days. To prepare for the Deep Dive finals, we also
participated in workshops related to product-market-fit, networking and
stakeholders, financing and go-or-no-go decision making.

When starting my thesis, | familiarised myself with the topic by having 13
approximately hour-long discussions with experts in varying areas related to
research, startups, venture capital, financing etc. | used these pre-
discussions to understand the topic from different perspectives and help
formulate the interview scripts (Appendices A and B) in the most objective
and least leading manner.

5.3 Research context and sample

Research to Business funding instrument

The primary source of national public funding for research organisations’
such as universities’ technology transfer activities is Research to Business
(R2B) funding by Business Finland (European Investment Bank, 2023). As
explained on the Business Finland website, the main goal of an R2B project
is to prepare for commercialisation (Business Finland, 2023). During the
project, the team explores different commercialisation paths for their
research-based product or service, which can lead to a newly established
company or selling it to an already existing one (Business Finland, 2023).
R2B is the main path when establishing research-based startups from
universities (European Investment Bank, 2023), even though R2B is not
targeted only for startup creation.

The R2B funding is granted to organisations, not individual researchers or
groups. Business Finland pays 70% of the project and 30% is paid by the
organisation. Typically, the amount of the grant is 300 000 -700 000 € and
the duration is 1-2 years. Application period is open two times a year, in

35



spring and in autumn. (Business Finland, 2023) At least 40% of the granted
funding must be used for preparing the commercialisation (Business
Finland, 2023), meaning the rest can be used for research. It is noteworthy
that the funding cannot be used for preparing a business plan, marketing
materials and product development, but can be used for business model
mapping, proof of concept (POC) and communication with potential
customers and investors (Business Finland, 2023).

On average, there are 123 R2B project applications yearly, of which less than
half (~44%) receive funding. From these, about 20 startups are established
annually. During the period 2014-2021 165 startups have been established
through R2B. This includes also startups from the Technical Research Centre
of Finland (VTT), which is out of scope for this thesis. R2B is targeted for
research commercialisation projects before business establishment and is
most often followed up with BF R&D funding, venture capital (VC) funding
and Business Angel (BA) funding. (European Investment Bank, 2023) The
research sample of this thesis is not limited to R2B cases, but R2B grant is
an attractive funding option for university TTOs when encouraging research-
based startup creation.

Sample

Data was gathered through semi structured interviews from two data sets, in
order to achieve data source triangulation and explore the topic from two
perspectives. The first data set was 14 USO founders from different
universities in Finland. Most (79%) of the USOs in the sample had used
Business Finland’s Research to Business (R2B) funding instrument (Table 4).
Some interviewees noted the instrument was called Tutli when they had it.
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Table 4 Founding years of interviewed USOs, the funding instrument used for
exploring commercialisation and the amount of funding raised as a startup

Founding year Funding instrument for Raised funding
commercialisation (9/2023)
2012 e Grant from Foundation for >10 M€

Finnish Inventions

2017 e R2B 1<10 M€
e R2B >10 M€
2018 e R2B 1<10 M€
o - >10 M€
2019 e R2B <1 M€
e Other than R2B funding from 1<10M£
BF
2020 e R2B 1<10 M€
2021 e R2B -
e R2B -
e R2B <1 M€
2022 e R2B -
e R2B <1 M€
e R2B 1<10 M€

The interviewed founder was either the academic entrepreneur (9) or the one
responsible for commercialisation: the surrogate entrepreneur (5).
Purposeful sampling was used to select somewhat recently (preferably less
than 5 years ago) founded startups, so that the practices in the university
hadn't changed too much. Some older USOs were included so that
successful ones (funding-wise) could be interviewed from different
universities around Finland. Another preferred criterion was that they had
raised funding (11) or were at least planning to do so. The founding years
and the amounts of funding are presented in Table 4. Maximum variation
was targeted by including startups from different industries and varying
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stages of the company lifecycle. Data was collected in an inductive manner
until arriving at data saturation, where no new concepts emerged.

The second data set was university TTO representatives from top
universities in Finland regarding research commercialisation activeness. The
aim was to get an understanding of USO creation in Finnish universities
nationwide, while all universities were not chosen as a sample, as some are
not active in commercialising research. Purposeful sampling was used here
as well, as the universities were ranked based on the amount of invention
disclosures made, the number of Research to Business (R2B) applications
made, the number of R2B applications granted and the number of startups
created out of those. Those metrics were chosen as invention disclosures
portrays the innovativeness, R2B applications show university interest in
commercialisation activities, the granted applications prove the quality of the
applications and the number of startups as a result of commercialising is the
scope selected for this thesis. These were found to be the most suitable
metrics even though | am aware that not all inventions are disclosed, there
are other ways of commercialising research than through R2B and the
applications’ quality is also affected by i.e., the amount of resources the
university has.

The chosen metrics provided a list of 8 universities in Finland, which can be
considered the most active in research commercialisation activities. Out of
those 7 TTOs agreed to participate in an interview, and they are listed in Table
5 showcasing the chosen metrics. Even though in three of the interviews two
people joined as interviewees, a university was chosen as a unit of analysis.
This is because the informants answered together to most of the questions
and supported each other rather than expressing differences in views.
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Table 5 Research-based startup creation activity of interviewed universities

Metric Sample universities

Share of total university 31% 19% 18% 12%
invention disclosures

2010-2021 (%) *

Number of R2B 189 145 90 109
applications filed 2012-

2020 **

Number of R2B 98 64 47 44

applications granted
2012-2020 **

Number of startups 31 21 21 11
created from R2B 2012-
2020 **

5%

76

31

12

3%

138

49

14

2%

116

29

14

*Data source: Business Finland Technology Transfer Initiative
**Data source: Business Finland

5.4 Data collection

Case study often requires data source triangulation by gathering information
from different entities (Runeson and Host, 2009; Saunders, Lewis and
Thornhill, 2009). In this thesis, data was collected from two distinct
perspectives: the USO founders and the university TTO representatives.
Interviews were conducted in a semi-structured manner, as recommended
by Gioia, Corley and Hamilton (2013). This method provides in-depth insights
into the phenomenon of interest straight from the people involved. Semi-
structured interviews were planned and structured in advance and held at
scheduled times in locations outside of everyday events accordingly

(Sileyew, 2020; DiCicco-Bloom & Crabtree, 2006).
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The interview protocol was designed to focus on the research questions,
thoroughly explore the topic and avoid leading questions, as suggested by
Gioia, Corley and Hamilton (2013). The interviews consisted of three
sections where the first was background questions, second about the USO
creation process and the third reflective questions about the university's role
in the process. To promote a better flow of discussion, the order of the
questions was slightly adjusted during the interviews. Some questions were
also removed or edited as the interviews progressed. Gioia, Corley and
Hamilton, (2013) emphasise the balance between consistency and
adaptability to allow new concepts to emerge from the informants’
responses. The interview scripts are presented as Appendices A and B.

5.5 Data analysis

For analysing the data, a cross-case analysis (Eisenhardt, 1989) and Gioia
Methodology (Gioia, Corley and Hamilton, 2013) were used in order to find
both differences and similarities in the experiences of USO creation. These
methods were chosen to facilitate inductive theory development in grounded
theory.

Case analysis

The primary aim was determining if the two groups — USO founders and
university TTO representatives have a common understanding of USO
creation and where their views differ. This required getting an idea of the USO
creation process and the phases it encompasses. To address the first
research question, a cross-case analysis was applied, allowing comparisons
within and between different cases to search for patterns (Eisenhardt, 1989).
This method involves choosing categories and identifying similarities within
groups and differences between groups (Eisenhardt, 1989). Runeson and
Host (2009) suggest that case analysis can be carried out by comparing
studied cases with tabulation, arranging data in tables to facilitate
understanding.

In this thesis the cases were grouped into categories based on the two
samples. The perspectives on USO creation from both USO founders and
the university TTO representatives were analysed separately to identify
patterns within each group. Then, the two samples were compared to find
similarities and differences between them, providing a comprehensive view
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of USO creation that includes both perspectives. The tabulation in Chapter 6
allows following the history of the inquiry (Runeson and Hést, 2009).

Gioia Methodology

Additionally, the aim was to identify the needs and challenges faced by
academic entrepreneurs during USO creation, as well as how universities
address those needs and support through those challenges. To answer
research questions 2 and 3, the Gioia methodology was employed. This
methodology supports finding similarities in informants’ experiences
regarding the studied phenomena (Gioia, Corley and Hamilton, 2013).

To gain a thorough understanding of the collected data, the transcribed data
was analysed in ATLAS.ti according to the Gioia Methodology (Gioia, Corley
and Hamilton, 2013). The analysis began with first-order coding using
informant terms. For the first data set (14 USO founder interviews) this phase
produced an overwhelming number of 465 codes, which were reduced to 299
by combining clear duplicates. For the second data set (7 university TTO
representative interviews), the process resulted in 239 codes by the end of
the first-order analysis.

The analysis then progressed to a more generalisable level by creating code
groups from frequently occurring topics. For both data sets, 15 code groups
each were created to organise the data. This second-order analysis is a more
abstract level that aims to explain the studied phenomena. It led to forming
themes from the code groups and further grouping them into aggregate
dimensions, the most abstract level of information derived from the data.
This process is visualised in data structures accordingly (Gioia, Corley and
Hamilton, 2013), as shown in Figures 4 and 5 in chapter 6. The history of the
inquiry (Runeson and Host, 2009) can be followed in the data structures,
providing a clear and systematic understanding of USO creation.
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6 Findings

This section uncovers the findings of the empirical study. Analysing the
interview data led to case analyses and building data structures. The case
analyses are presented in tables and the data structures were built following
the Gioia Methodology. Both USO and university TTO perspectives are
covered.

6.1 The two perspectives on university spin-off creation
6.1.1 Spin-off creation as an experience for academic
entrepreneurs

The goal was to explore whether the two main actors, the academic
entrepreneurs and TTOs, have a common understanding of USO creation.
Starting with the entrepreneur point of view, the aim was to identify the
phases and activities encompassed in their experience of creating a USO.
The data covers 14 individual cases of each informant introducing seven to
ten phases. The data is presented in a table format in Table 6 and a case
analysis was carried out to identify a pattern for the user experience of the
USO creation process. The phases that were mentioned by four or more
informants are highlighted in bold in Table 6. Establishing the phases and
activities to a chronological order allows determining how academic
entrepreneurs and therefore USOs (as teams of entrepreneurs) experience
USO creation.
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Table 6 USOs’ experience of USO creation phases

Cases 1 2 3 4 5

1-5

Phases research research research invention invention
invention invention opportunity presenting patenting
patenting disclosure recognition to head of further
commerci patenting invention department research
al thinking prototype disclosure R2B R2B
tech & biz funding patenting MVP industry
developm establish do IPR steering funding
ent company pre group establish a
teambuild tech negotiation meeting company
ing developmen s talking to first
IPR t investor customers investments
negotiatio more meetings establish a
ns funding IPR company
establish first negotiation teambuildin
a investments s g
company first IPR

investment negotiation
s s
patenting

Cases 6 7 8 9 10

6-10

Phases invention invention problem problem research
team disclosure solution solution R2B
formation BF funding (invention) (invention) patenting
R2B g)ztg;r than results R2B establish a
tech & biz published do IPR company

atentin
developm Z g :eam investor POC funding
ent ecision to ormation :
. continue meetings teambuildin

Feambmld buildi R2B teambuildin g
ing teambuildin .

g pre- 9 first
product negotiation establish a investments
developm establish a s company
ent company establish a IPR
IPR investor company negotiation
negotiatio meetings IPR s
ns IPR negotiation first
establish negotiation s investments
a s
company first
first customers
investme first
nts investments
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Cases 11 12 13 14
11-14
Phases +« R2B R2B team team
. do IPR tech formation formation
o studying developmen R2B R2B
commerci t outside research &
alisation team evaluation business
e talking to formation establish a plans
customer investor company investor
s meetings more meetings
. patenting IPR funding problems
o testsales negotiation personal with BF
«  angel s investment establish a
investor establish a first company
compan
e teambuild pany customers IPR
in funding negotiation
g
from s
* [IPR L university first
negotiatio
ns first customers
customers
e  other .
investme f'rSt
nts investment
teambuildin
g

However, as Table 6 presents 14 individual processes and multiple variations
in the order of the phases, the readability of the table is not very high. The
most frequently occurring phases in the most frequently occurring order are
organised in Table 7. The order of the phases goes from top to bottom and
the level of occurrence is marked on the right column. As it can be seen, none
of the phases were mentioned by all interviewees, even though for example
in all cases a company has been established. Therefore, the number
indicating the level of occurrence can be considered directional. Some
activities probably took place more often but were just not mentioned by the

interviewees as the most relevant parts of their process.
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Table 7 Most frequently occurring phases of USO creation from USO experience

Phases Occurrence
(out of 14)
Starting point invention & disclosure 9
patenting 8
Entrepreneurial team formation 5
commitment R2B project beginning 10
technology and business 4

development
investor meetings S)
teambuilding 8
Detaching from establish a company 12
the university more funding 6
IPR transfer negotiations 10
first customers 4
first investments 9

The data in Table 7 is divided into three main phases of the process: starting
point, entrepreneurial commitment and detaching from the university.

Starting point includes making the invention, disclosing it and patenting.

Entrepreneurial Commitment begins with team formation inside the
university, and a possible commercial champion or surrogate entrepreneur
joining to apply for R2B funding. A commercial champion refers to a
temporary business developer role whereas surrogate entrepreneur is
someone with ownership of the company. A commercial champion can
become the surrogate entrepreneur. During the R2B project funding, the
technology and business is developed, with further building the team and

meeting with investors.
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Detaching from the University means establishing a company in order to
carry out the negotiations for transferring the IPR from the university to the
company. The IPR transfer is followed by acquiring additional funding from
various sources, getting the first customers and finally first rounds of
investments.

6.1.2 Spin-off creation as a service by technology transfer office

Regarding the TTO perspective, the aim was to get an understanding of USO
creation as a service provided by the university TTO. The data provides 7
cases where the TTO representatives explained six to nine phases that a
usual USO creation journey entails. Whereas a couple informants started by
noting that they do not have specific names for the steps, others were more
confident with describing the process. The data is presented in a table
format in Table 8 and a case analysis was carried out to identify a pattern for
the USO creation process as a service provided by the TTO. Establishing the
phases and activities to a chronological order allows determining how
university TTOs see the USO creation path.

Again, a pattern needs to be found. The phases that were mentioned by two
or more informants are highlighted in bold in Table 8. Furthermore, product
development funding, POC funding and an accelerator are underlined as they
occurred only in one case but were mentioned by other informants as
something they also wish to offer.
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Table 8 University TTOs’ view of USO creation phases

Cases 1 2 3 4
1-4
Phases idea research research ° invention
research invention product disclosure
invention disclosure development e define
disclosure R2B funding ownership &
i P
entrepreneurial decision to entrepreneurship
commitment commercialise courses e R2B
R2B investor meetings R28B . :eam
ormation
IPR transfer IPR transfer IPR tr.an?fer
negotiations (no negotiations (2 nego.tlatnons e work
equity) models) (equity) package and
university university support
investment investment . investor
accelerator meetings
performance e  shareholder
program agreement
e establisha
company
. IPR transfer
negotiations
(2 models)
Cases 5 6 7
5-7
Phases invention invention R2B
disclosure disclosure decision to

(harvesting)
entrepreneurial
commitment
proof of concept
funding

R2B

investor
meetings

IP valuation
establish a
company

valuation by
investors

IPR transfer
negotiations (2
models)

(exploration)

R2B (application
phase)

problem solution
fit
product market fit

business
preparation
establish a
company
investor meetings
IPR transfer
negotiations
(equity)

commercialise
team formation

IPR license
agreement
discussions

shareholder
agreement
(university as a
co-founder)

convertible
capital loan draft
(university
investment)

pitch to advisory
board

establish a
company

IPR transfer
negotiations
(hybrid model)
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The goal is to get a generalised idea of the TTOs' view of USO creation. So,
to enhance readability and to create a pattern, Table 9 presents the most
often occurring phases in the most common order with the level of
occurrence as an indicator of the frequency.

Table 9 Most frequently occurring phases of USO creation from TTO perspective

Phases Occurrence
(out of 7)

Starting point e research 3
e invention disclosure 5

Entrepreneurial e entrepreneurial commitment 2
commitment e R?B 7
e decision to commercialise 2

e team formation 2

e investor meetings 4

Detaching from the e establish a company 4
university e |IPRtransfer negotiations 7
e university investment 3

The data in Table 9 is divided into the three main phases of starting point,
entrepreneurial commitment and detaching from the university.

Starting point includes research and invention disclosure.

Entrepreneurial commitment consists of academics’ commitment to
explore commercialisation and applying for R2B with assistance from the
TTO. During R2B funding, the USOs are offered support with team formation

and by setting up investor meetings.

Detaching from the university means the teams establish a company, do IPR
transfer negotiations with the university and in some cases the university
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invests a small amount to the company. The universities have different
models for transferring the IPR.

6.1.3 Identified common ground

To examine whether the two actors have a common understanding of USO
creation, | continue by identifying the similarities between the entrepreneur
experience and TTO view of USO creation. Table 10 combines the two
perspectives that were separately presented earlier in Tables 7 and 9. Events
that happen in both are highlighted in bold in Table 10.

Table 10 The two perspectives of USO creation highlighting common ground

USO perspective TTO perspective
Starting point ¢ invention disclosure e research

e patenting ¢ invention disclosure
Entrepreneurial ¢ team formation e entrepreneurial
commitment commitment

e R2B project beginning e R2B

e technology and business e commercialisation

development decision
e investor meetings e team formation
e teambuilding ¢ investor meetings
Detaching o establish a company e establish a company
from the _ L
e more funding ¢ |IPR transfer negotiations
university

¢ IPRtransfer negotiations e university investment
o first customers

e first investments
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Both views of the process include invention disclosure as a starting point. In
the Finnish context, it is obliged to disclose inventions. Team formation, R2B
and investor meetings are experienced from both sides during the phase of
entrepreneurial commitment. Universities seem to be very reliant on R2B,
which has its own requirements regarding the team composition and
therefore R2B and team formation are a part of the process. Establishing a
company, IPR transfer negotiations and first investments occur when
detaching from the university. To create a USO, the IPR transfer must be
negotiated. Investor meetings early on and firstinvestments are crucial when
aiming to create high growth companies. These phases present in the two
views of the process are very essential and make the common ground of
USO creation.

6.2 Challenges and uncertainties for academic
entrepreneurs in spin-off creation

To identify potential needs and challenges for academic entrepreneurs
during USO creation, academics’ experience of USO creation needs to be
reviewed more thoroughly. Analysing the data from USO founder interviews
led to the identification of three aggregate dimensions that are shown in
Figure 4. The dimensions include the transition for academics to an
entrepreneur, facing discouraging moments and experiencing a decreasing
level of support from the university. Furthermore, the dimensions show a
progression of the USO creation process from the starting point to
entrepreneurial commitment and lastly detaching from the university.
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USO interviews

1st first order concepts

2nd order themes

Researchers have lack of entrepreneurial education

Stated need for workshops & seminars to acquire business skills
Stated need for education about about possible career options
for researchers

Stated need to bring together entrepreneurs and researchers

Need for
entrepreneurial
education and

exposure

Hard to go from academic to applicable mindset
Hard to combine being a researcher and an entrepreneur
Commercialisation is a dismerit in an academic career

Difficulties in going
from academic to
applicable

Y I

Motivated by the potential technology
Motivated by meaningfulness
Possibility to continue as a researcher is an incentive

Motivated by the
potential technology
and meaningfulness

Complimentary skills in the team are crucial
Commercial expertise is needed
Hard to find a good team

I

Struggles with team
formation and
teambuilding

Lack of standard process and transparency in communicating it
Lack of transparency in evaluating the price of IPR
Stated need for a clear system for research commercialisation

Lack of transparency
in the
commercialisation
process

Active innovation offers were helpful
Supportive professor is a helpful factor

It starts from the university top management
Not all levels and university actors were helpful

Lack of consistent
university support

The IPR transfer negotiations took a long time

The negotiations were frustrating

Stated need for startup friendly terms from university
Teams managed to get a curated deal in the end

Burdensome IPR
transfer negotiations

Valuable advisors / steering group
Networks introduced to relevant people
Teams received support outside university
Investor meetings were valuable

Help outside university

Transition from R2B to a company is hard

Technology/product should be mature before putting up a
company

Raising funding is hard when the technology is too early for VCs

Gap between research
commercialisation
funding and a

company

Aggregate dimensions

A long way from
academic to
entrepreneur

Facing
discouraging
moments

Decreasing level
of support

Starting
point

Entrepreneurial
commitment

Detaching from
the university

Figure 4 Data structure of central concepts, themes and dimensions from the first
data set

6.2.1 A long way from academic to entrepreneur

It is a long way for an academic to become an entrepreneur, starting with a
need for more education and exposure to example cases, and requiring a
change towards a more applicable, commercial mindset. Also, academics
are often motivated by the potential technology when pursuing
entrepreneurship.

Need for entrepreneurial education and exposure

None of the interviewed academic entrepreneurs had gotten any
entrepreneurial or business education during their research career. Some
mentioned they were only introduced to some training when applying to or
entering the R2B project. Interviewees mentioned that researchers are not
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educated or introduced to other possible career options than an academic
career, such as becoming an entrepreneur.

“[There should be more] internal education for the researchers, so that they
know the options, and they get interested in commercialisation, they don't see
it as somehow threatening the basic research because it doesn't.” —founder
#6

For the lack of business skills among researchers, it was suggested that
there should be workshops and seminars about making a business plan, a
good pitch deck and how to reach out and talk to potential customers. Those
skills would aid researchers on their entrepreneurial journey. What was also
brought up by interviewees was the need to facilitate interaction between
people from different backgrounds. This would boost idea generation,
opportunity recognition and help more academics see commercialisation as
a possibility.

“So maybe, you know, to nurture this kind of mix and mingle between different
people, different backgrounds, is something that would definitely boost that
kind of, you know, collaboration, and actually, you know, looking at the
implementation.” —founder #8

Difficulties in going from academic to applicable

For researchers pursuing an academic career, it is hard to add
entrepreneurial activities to it. When asked how pursuing entrepreneurship
affects the academic career, it was seen as a trade off by many interviewees.
Creating a USO is a dis-merit in academic career when doing a tenure-track.
Also, as both publishing academic papers and building a company are time
consuming and time sensitive activities, it is difficult to focus on both at the
same time.

“If they [researchers] are pursuing an academic career, then every gap in your
academic resume is not good. So it's basically, you do have to sacrifice that.”
—founder #8

However, it was noted by a few interviewees that as younger researchers
have to apply for their research funding, they do not have a secure position
at the university. Therefore, it is not such a big leap to becoming a startup
entrepreneur who also has to secure their funding.
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When deciding to pursue entrepreneurship, it is not only about the practical
changes. It can be difficult for academics to change their mindset towards a
more applicable one. The biggest thing academics need help with in their
entrepreneurial journey is the commercial and business side of the company.
They often have a vast understanding of the technical side, but feel unsure
about the market and how to operate in the non-academic environment. It
can be hard for someone very deep into a complicated technology to
communicate it to stakeholders who are not familiar with the topic.

“So then starting to sell it was tough nut to crack because | needed again to
learn to speak like a normal human. It was a long path from like a doctor to
human.” —founder #5

Motivated by the potential technology and meaningfulness

For the academic entrepreneurs, the motivations behind deciding to pursue
entrepreneurship were mostly related to the revolutionary technology that
they saw potential in. Another popular motivation was that setting up a
company was seen as the only way to bring their invention forward.

“When we got this invention it was kind of, we see enormous opportunity. It's
like a Nobel Prize or something. It was such a revolutionary thing we found. So
of course, that motivated.” —founder #2

“It was only the opportunity. Try it. And it was the only way to bring things
forward.” —founder #4

“You know, come on. That's the whole essence of science. Invent something
great new that can help.” —founder #10

Sometimes more practical things such as received funding, possibility for
learning, or encouraging peers were the incentives making academics jump
into the entrepreneurial journey. The surrogate entrepreneurs were mostly
motivated by the meaningfulness and impact that can be created by
commercialising research. They also believed in the solution being
revolutionary.
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6.2.2 Facing discouraging moments

Discouraging moments include struggling with team formation, experiencing
a lack of transparency of the commercialisation process and a lack of
consistency in the support provided by the university as a whole.

Struggles with team formation and teambuilding

When discussing the team formation and team composition, almost all
interviewees brought up how crucial it was to find team members with
complementary skills and expertise. As the academics deciding to
commercialise research are highly skilful in aspects related to the
technology, they tend to lack industry and sales experience.

“There needs to be the right people involved with many different backgrounds
actually. | got lucky because | got my friend from [company X]. He has been
really the driving force to push things forward. So because the mentality in the
university is not necessarily the same that you have in a company. You know,
the way of working, the way of driving things, pushing things.” —founder #2

Five interviewees explicitly said it was hard or very hard to find the right
people to the team. It was brought up that the surrogate entrepreneur has to
have industry and market experience but also understand the technology
well enough. They felt that support from the university side in finding the right
team members but also helping with team building activities would be
welcome.

“It's really hard to find good people for your team. That is extremely hard.” —
founder #1

“So that would be, by the way, one idea, have somebody take care of the so-
called soft parts, so how to find the right people, how to train them to become
a team.” —founder #12

Lack of transparency in the commercialisation process

Half of the informants experienced that the whole commercialisation
process was not standardised or that it lacked transparency. There was no
clear step by step procedure to follow or any example on how to proceed. At
least it was not communicated clearly about what the process entails. Other
sources agree, by stating that the whole TT ecosystem is scattered also on
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a broader level, where every research organisation has their own versions of
the process, showing a collaboration gap (European Investment Bank, 2023).

‘I would say that it was a very ad hoc thing. It was not very structured or
particularly transparent.” —founder #6

Some informants explained that to them it seemed like the university was
not so confident on how they should operate and therefore it looked shady
towards the USO team.

“They never really sent us anything by email, but they were always calling with
the phone, because they didn't want to leave any trace, any paper trace, what
they say. And that somehow is kind of a strange way of working. Sounds like
you have something to hide. You don't want to send anything in writing.” —
founder #7

Another aspect that specifically lacked transparency was evaluating the
price of IP. Some informants were aware that some kind of framework was
used, whereas some informants expressed that they were not aware how the
price of IPR transfer was decided on.

“But there is this sort of certain level of, you know, guesswork and rolling the
dice for the proper amount that goes into it. But of course, they do have their
Excel spreadsheets for how much project money has been going into the
development of the technology. Then they use that sort of as a framework to
guide the decision on that. But yeah, it's always a little bit of guesswork.” —
founder #8

“That | have no idea how did they come up with the price. That was not open
or transparent.” —founder #3

A few interviewees had had positive experiences and explained that the
process was introduced to them in the beginning and the process was clear.

“Yeah, everything was made quite clear in the beginning of the

commercialisation project. They already told that this is the model, how it will
go.” —founder #5
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Lack of consistent university support

Most interviewees were happy with the support and help they received from
innovation services. The innovation officers were considered active,
encouraging and on the team’s side. They were especially focused on helping
with applying for R2B funding and also supporting during the R2B project.

“The innovation centre was quite helpful, like both during the R2B and when it
was time to spin out.” —founder #13

What was also found valuable was introductions to potential investors from
innovation services.

“And then they did, for example, make some introductions for investors within
the Finnish ecosystem.” —founder #8

In the cases that the academic entrepreneurs were not professors
themselves, a supporting factor were helpful professors. The professors
acted as encouragers, advisors and even investors. In some cases, the
professors became co-founders.

However, some teams had wished for more support from the university side.
They expressed that a supportive attitude was not present in all units and
levels of university. For example, lab staff, legal department and IT
department were mentioned for being difficult to operate with. It was noted
that an entrepreneurial culture and support for commercialising starts from
the university top management, but that strategy and implementation does
not go hand in hand.

“There are some departments within the university that were not supportive
and they were almost very adversarial towards us.” —founder #14

“And there is this sort of a mismatch between the strategy and then the
implementation of this kind of collaborative ecosystem thinking, which | hope

will change in the future.” —founder #8

“They [the university] did so little that | don't know where would they need to
be less involved.” —founder #10
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6.2.3 Decreasing level of support

The decreasing level of support indicates the transition from being under the
university support to the teams being on their own. It includes the IPR
transfer negotiations with the university and help from other stakeholders
either during the commercialisation or right after. Also, the gap between the
commercialisation grant and having a company provides difficulties in
raising funding.

Burdensome IPR transfer negotiations

When it comes to the IPR or technology transfer negotiations, more than half
of the informants complained that the negotiations were hard or took a long
time. Some even felt that they were treated very poorly in the negotiations.
The teams felt that the university side did not understand the startup time
frame and that they should have startup friendlier terms in the agreement.

“In my mind, you know, this needs to be understood that in the time of a
technological rotation and company six months is eternity.” —founder #1

Those with the worst experiences in the negotiations explained that the
lawyers making the agreements were not on their side. To them it seemed
like the lawyers were afraid to make a mistake and therefore unnecessary
clauses were added to the agreements.

“But then we had to somehow many times sign everything again and then say,
oh, now we need to still do it again because they're not sure that if all of the
inventors are cool with this. And so that was a little bit frustrating. We never
knew that when is it ready because always they came up with something.” -
founder #7

As the university owns the IPR, some teams felt that the starting point for the
negotiations was already out of balance.

“So they want to take all of the benefits but none of the risks and there is an
asymmetry between the negotiators because they own the IPR so we are not
even able to negotiate in the normal sense that it would kind of be on the same
level or there would be some kind of goodwill.” —founder #12

However, some teams did not find the negotiations to be problematic at all
and felt they were done in a good spirit. Also, some informants expressed
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that they managed to get a curated deal for them in the end that they were
pleased with.

“It was done in very good spirit.” —founder #5

“I heard some cases that it's even worse for them and it’s ridiculous, so
compared to that our deal was ok in the end.” —founder #10

Regarding the details of the IPR transfer deals, the answers differed when it
comes to the contents, but also in the level of detail that the informants
provided. Therefore, the following is based on my best understanding from
the given information.

Almost half (6) of the interviewed USOs had transferred the IP against equity,
mostly varying between 5-10%. Someone added that the deal was
complicated and another that they only obtained full commercial rights,
which they were not so happy about.

On the other hand, two spin-offs had done a hybrid deal including both an
equity share for the university and either a lump sum or yearly royalties based
on sales to transfer the IPR.

Five deals could be defined as transferring the IPR through some form of
licensing. There were differences in whether the deal allowed full rights or
the commercial rights to the invention. In some cases, the licensing was
done against a percentage of the company sales. In some other cases the
informants explained that the IPR was transferred against a deal including
yearly payments depending on the company growth and to one of them also
a percentage of possible sales.

Lastly, one informant explained that they only had to buy the patents from
the university against a fixed sum. In this case the company was established
to commercialise an invention that had been made when the inventors
owned the inventions by default.

Help outside university

When asked about other relevant stakeholders that played a role during the
process, some interviewees mentioned for example getting valuable help
from the steering group or board of advisors. They possessed for example
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technical or industry knowledge and had their own networks they could
introduce the team to. Also, other helpful networks or networks’ networks
were mentioned as well as peer support. Sometimes networks or peers
introduced the teams to potential investors.

“And he is a very prominent figure also in the Finnish life science industry and
has helped a lot in creating those contacts.” —founder #8

The city or other governmental actors were also mentioned. A couple teams
at least had gotten funding from a local Elykeskus. Some joined incubators
or accelerators by different providers that were also found helpful.

“Yeah, so maybe the supporters, we don't find them from the university, but we
can find them from the city because city knows what means that there are
taxpayers.” —founder #4

Gap between research commercialisation funding and a company

After finishing R2B, teams are faced with the decision to commercialise and
for that they need to set up a new company. However, if the IPR transfer
negotiations take a long time at the university, the company has nothing to
operate with. Interviewees pointed out that the phase after R2B was
especially difficult.

“A transition period from the R2B to the actual company, where would these
resources come from? No idea. In our case, we were in an absolutely crazy
situation where we took a loan from the people that said they would become
our investors. So, we actually had a gap of six months without any funds, but
we managed to sell one big project and get this loan without any interest from
the future investors to survive for six months. Otherwise, we wouldn't have
survived.” —founder #13

A brought-up worry was that it's a long road to develop and mature a product,
but that there is a lack of dedicated funding instruments for doing that. Many
teams expressed a low maturity in their product and felt it should've been
more mature before spinning out. This is in line with the conceptualisation
gap, where many R2B cases are not mature enough after the project to entitle
for sequent funding (European Investment Bank, 2023).
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Teams going through R2B and hoping to secure more funding from Business
Finland face also a continuity gap, where the funding decisions can take a
long time, resulting in a non-funded period of on average 6 months after R2B
finishes (European Investment Bank, 2023). Raising funding is hard also
from private VC companies. Some founders reasoned that it was difficult to
explain their novel technology to investors, or that there were no dedicated
funds for their solution in between industries. Also, some solutions require
large investments in order to materialise the technology by building a pilot
plant.

“Funding after the company has been founded, it's a very difficult phase and it
is really a tough step.” —founder #14

“Funding is one thing that is not so easy to... Our thing is, it's difficult for
investors to understand it, so it's very hard to get the funding.” —founder #2

6.3 University practices and processes in spin-off
creation

To determine universities’ ability to address academic entrepreneurs’ needs
and support USOs through the challenges on the way, the university practices
and processes in USO creation need to be explored. Analysing the data from
the university TTO representative interviews led to the identification of four
aggregate dimensions that are visualised in Figure 5. The dimensions
include the unclarity with responsibilities for initiating USO creation, the
support that the TTO provides, misleading metrics that do not encourage
USO creation and that USOs are mostly treated case by case. The
dimensions progress in a chronological order from the starting point to
entrepreneurial commitment and lastly detaching from the university.
Innovation Services (IS) refer to university TTO.
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Figure 5 Data structure of central concepts, themes and dimensions from the
second data set

6.3.1 Unclarity with responsibilities

Lack of academics’ entrepreneurial mindset

Five out of seven universities mention the early pipeline as a bottleneck in
the USO creation process they haven't yet managed to solve. Not so many
researchers are interested in commercialisation, or they do not know of it as
a possible career option. Four informants talked about the importance of
communicating about other possible career paths especially for younger
researchers. It was noted by a few that for all PhD students there will not be
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available positions in academia, let alone professorships. One informant
pointed out that commercialisation can have a negative connotation, so they
prefer communicating about impact creation instead.

“We should have such services that this kind of a career path would be
attractive to the researchers. So that we have this kind of tools there to help
them to go to the next level and start a company.” —University F

“Because in academic world, in Finnish universities or abroad, there is of
course not the positions for all of them.” —University G

Informants talked about how researchers are typically not focused on other
than research and publishing papers and therefore they might not even
realise that there could be potential for a USO. Also, they might not have
enough courage to pursue entrepreneurship. What was noted by all
informants, was the need to change researchers' mindset towards more
entrepreneurial. On top of awareness creation from top down, it was
mentioned that facilitating more interaction between people could boost
idea generation and therefore commercialisation.

“But if | had only one medicine, that would be to change the mindset of our
researchers.” —University C

“It's, of course, a big leap from university to start a company. That's always a
risk taking, and it requires that kind of mentality from the researchers, that they
go to the other side of the fence.” —University E

Even though researcher's lack of commercial mindset was seen as an
unsolved bottleneck, none of the universities expressed offering consistent
entrepreneurial education to academics. They explained that the university
provides some courses, but it is voluntary, or it cannot be easily integrated
into the researchers’ studies. The innovation services do give presentations
on IPR and TT issues, and that there are some other voluntary courses
available also.

“There are some, but it's not structured, let's say, in a consistent way
throughout the campuses.” —University B
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“It's not specific courses which you can integrate your studies or something
like that, we have not.” —University F

“Most of the courses that we offer for the entrepreneurship or for the IPR, they
are voluntary courses. And of course, if your curriculum is quite full, you don't
probably take those courses.” —University D

Lack of ambition for increasing the number of USOs

Being evaluated by academic papers only does not offer a lot of incentives
for academics for trying out alternative career paths. If starting
commercialisation requires filing a patent, the publications get delayed. Also,
startup work is so demanding and time-consuming, that often the publishing
suffers from that. To one informant’s understanding, the patents or created
USOs do not have value in an academic career. On the other hand, another
informant explained that some funders appreciate USO experience when
applying for research funding.

When asked if researchers can continue their academic career as a part time
job when becoming an entrepreneur, five university representatives
explained that in theory it is possible for researchers to continue at the
university somehow. One informant said that if an academic works for
academia, they have to work 100%. However, even if continuing in academia
at the same time would be possible in theory, in practice it can be difficult to
allocate time. Also, the conflict of interest can be an issue.

“And that is also a bit difficult in some cases because of conflict of interests.
So what is actually these people doing? Because they have dual roles. They
are working for the company and of course private business development
there. And then they do academic research ... There should be ... a Chinese
wall that the rights and the results that are done on the academic side are
university-owned mostly because it's contract research or public funding. But
at the same time, of course, they build up their expertise and they get funds.
So, this is sometimes a bit difficult and problematic situation that has to be
taken care of.” —University G

Even though there are barriers for academics to pursue entrepreneurship, the
informants seemed to be quite pleased with the current situation and how
much support they are offering as a university. Three universities said that
they are happy with their role and how they are contributing from their part.
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“I think that the role at the moment, that we can enable something, is fine.” —
University F

“And it's always a researcher's own process which can be supported. But
maybe the key question or the key problem is the individual itself.” —University
C

Other sources indicate that there is a screening gap, meaning that there is
potential for more research commercialisation cases in research
organisations, that are not explored and executed (European Investment
Bank, 2023). Still, there is some unclarity on who should be the active part in
sourcing those cases. Three innovation services representatives explicitly
said that some bottlenecks in the process cannot be resolved or that it is not
their fault if no new companies emerge.

‘I mean, in that sense, of course, there are issues that can be invested more
and activated more and so on, but still, | don't see that we will get like tens of
startup companies from the university, whatever we do.” —University E

“It's the outcome of our researchers' doings. And we don't make really
anything. We just support. So, it's not our fault if nothing happens.” —University
C

Ongoing development with research commercialisation practices

Four out of seven informants said that university practices regarding
research commercialisation have changed a lot recently. The changes have
been related to putting more focus on the whole commercialisation process
rather than just focusing on patenting and IPR in general. Also, the changes
have included building an innovation ecosystem throughout the university
and a shift in the university culture towards a more entrepreneurial one.

Also, five universities emphasised how it is an ongoing development, and
they are continuously developing and iterating the practices.

“Let's say that, of course, it has developed and become more concrete, but

very much it's undone or hasn't been done yet. And we know what to do, but
we haven't done it yet, but we are getting there.” —University C
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“There's a kind of an innovation roadmap process going on, defining what will
university, maybe that's too much to say, but what university will do on regards
of innovation going forward to 2030s.” —University B

In recent developments, focus has been put on the pathway of
commercialisation, the TT model, IPR and patenting policies and the quality
of innovation services. A few informants expressed that they have clarified
the whole USO creation process and have a pathway that can be followed by
the teams. The TT model was considered a solved bottleneck for one
university as a solid template had been created for it. For another one it was
related to fixing the equity percentage of the transfer and aiming for efficient
negotiations of maximum 30 days. Some said they've developed the internal
work by creating a template for patenting instructions and how they operate
in innovation services. Still, some informants pointed out the lack of
resources they have and therefore they cannot fully support the teams
throughout the commercialisation. To tackle the lack of resources, it was
suggested that business school students at the university could be involved
more in USOs.

6.3.2 Support from innovation services

Teambuilding from networks

Another big bottleneck that was mentioned by five out of seven informants
was the team. This was approached from a few different perspectives, where
one main thing was finding and hiring the business champion to the team.
This was mentioned to be a solution to the lack of entrepreneurial education
offered to researchers who tend to lack sufficient business understanding.
Some informants expressed that they have some tools for hiring team
members that work somewhat well. Mostly innovation services use Linkedin,
their networks and networks’ networks to find the missing team members.

One concern was that in case the CTO leaves, it is even trickier to find a
replacement. Another perspective to a possible challenge with the team was
that the whole team must have a unified view on what they are doing, where
they are going, who are the founding members and what are everyone’s roles.

R2B as a major tool in commercialisation
All informants expressed that the Research to Business (R2B) funding
instrument from Business Finland (BF) has a major role in research
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commercialisation. It is the most typical route, and the universities are
dependent on the timing of the R2B application periods. A few informants
noted that a USO can be created also without R2B if the technology is already
ready enough so that a company can be established right away. Another
route is by using for example funding from other sources like European
Research Council (ERC) or European Innovation Council (EIC). One informant
said that they are even focusing on those other options so that they would
not be as reliant on Business Finland as they are now. Still, R2B was seen as
a special funding and especially suitable for research with low technology
readiness level.

“Business Finland's research to business funding is one very typical option
because most likely the research that comes out of university is very low in the
technology readiness level scale.” —University D

“At the moment, R2B funding is really in the core of the spin-off creation
process.” —University G

All of the informants explained that applying for R2B funding is one of the
points where the innovation services unit is most active or at least very much
involved. Also, almost all universities expressed how they help the teams out
throughout the R2B process. The universities have recently increased their
support during the whole process, and not just making sure R2B applications
get filed. One informant explained how the support is bundled into a work
package offered to the teams, that includes for example exploring potential
customers.

“And then, mainly if they get the funding, then we have this heavy work package
to help them during the 18-month stay they spend in this. So, it is really from
beginning to end. And of course, we prepare them for the technology transfer
negotiations” —University A

“We... ..are very much hands-on involved in helping the team and throughout
the whole R2B.” —University B

“And when the project gets funding, then we are more into experts in the
project team. So, we are invited to steering group meetings, and we monitor
there. We might be part of the weekly or monthly meeting, whatever the teams
have, help there.” —University F
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A couple informants explained their concerns regarding R2B funding. They
expressed thatin order to get more USOs, the BF R2B funding should be more
flexible, so that not all teams get a fixed sum of 700k, but that it could vary
depending on the team’s needs. A fixed sum might not be suitable for all
cases, especially those with deeper technology that would require more
money. Another concern was related to how Business Finland evaluates
which cases receive the funding. Therefore, some suggested that
universities could be given the autonomy to decide how they use the
research commercialisation funding. This would allow them to focus on
quality instead of quantity in a way that smaller amounts of funding could be
allocated to more possible cases, and then more funding could be granted
to the most potential ones to be developed further.

6.3.3 Misleading metrics

Varying measures of success for innovation services

When discussing measures of success for the innovation services, the most
frequently brought up measures were the number of invention disclosures,
number of applications filed and granted for R2B funding, as well as the
number of IPR transfers done per year. Other metrics mentioned were for
example related to awareness creation through organising events and the
number of patents filed. Also, the number of jobs created through USOs was
one metric.

“..how many teams we have applying, and how many teams get to the second
phase of application, and how many teams then get the funding, the
percentage.” —University A

“..number of let's say raising awareness, events and activities, in a way the
early pipeline.” —University B

One interviewee conveyed their dissatisfaction with the metrics, saying they
are too narrow and directing their work towards the wrong direction. Another
one assumed that the university doesn’t even measure their activities even
though they report some numbers.
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“I don't think that anyone really measures us. But we just report these things
and nobody really evaluates us because those things don't usually happen on
what we do.” —University C

Misalignment between university measures and USO creation

When discussing incentives and whether there are any misalignments
between USO creation and basic university activities, such as research, most
informants found some issues. It was noted that as university funding comes
from the Ministry of Education based on graduation and publishing papers,
the metrics are not aligned with innovation and building startups. Also, one
informant pointed out that the availability of research funding is a competitor
for their activities as it reduces academics’ commercialisation interest.
According to one informant, even though fostering USOs is in the talks
around university, no clear metrics for the faculties for supporting that exist.
As said by multiple informants, you get what you measure.

“In our university, | don't think that at the moment it's written that we should
foster that and create as many spin-offs as possible. Even though it's a bit in
the talks. Faculties don't have these metrics. It's not in the metrics, and
universities don't get funding from Ministry of Education based on these
metrics.” —University G

Innovation services’ activity is not enough. All of the informants agreed on
the fact that an entrepreneurial culture has to be present throughout the
campus in order to enhance research commercialisation. Some explained
they already have different actors throughout the campus supporting
entrepreneurship whereas others pointed out that it is their aim to expand to
the faculty level more. Some highlighted the role of the top management and
the commitment of a vice rector as a defining factor in advancing a culture
favourable for USO creation. Others pointed out the faculties and especially
the level of interest of the professors has a major impact.

“I think that the most important is the commitment from the C-level persons
for this kind of action, because this kind of... | can say, based on my
experience, that this is the real risk investment when university will invest
something to, for example, file a patent application. And if we really want to
create something novel, we have to make it very high-risk. And we don't know,
can we create something new, companies and startups, or are we able to
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license it out and get some revenue? That's maybe the big issue, or biggest
issue behind.” —University F

“We keep talking about this to the lecturers and to the supervisors, to the
people who actually are in contact with the science. So, it doesn't help if we
have the rectors on our side, because we need the people who are actually,
you know, their hands in the mud, and we have to hopefully contact them a bit
more and deliver the message through” —University G

6.3.4 Case by case approach

Legal framework has space for interpretation

The law of inventions in higher education indicates the legal framework for
universities on how to manage their IPR and inventions. However, it is quite
flexible and allows some interpretation and therefore the practices differ
between universities in Finland. On top of that, the universities have their
internal policies and guidelines on how to operate with research
commercialisation.

“We have different kinds of policy papers, principles how university will
commercialise their IPR, how we share their income, what university can
create based on these transactions. We have different guidelines how to avoid
a situation when a researcher is working at the university, and also he or she
might have their own business entity. So, how to avoid conflict-of-interest
situations.” —University F

When talking about operating with the already established companies (also
the ones that have spun out of the university), it was noted by some
informants that the university has to apply to market compensations.
Therefore, the university cannot offer their equipment, spaces and services,
let alone IPR, for free to private companies.

Diverse IPR transfer models

Similarly to the USO interviews, the answers about IPR transfer deals differed
in regard to the contents, but also in the level of detail that the informants
provided. Therefore, the following is based on my best understanding from
the given information.
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Four informants explained that at their university they have two or multiple
models for transferring the IPR or technology from the university to the newly
established startup. For three of these, this means that the university can
either take equity for transferring the IPR or license it to the startup. On the
other hand, one informant explained that the university does not take equity,
but their transfer model varies in other aspects depending on what industry
the company operates in.

“And it could be that the university still would be the IP owner, or then the
university will transfer the ownership of the IP to the company. Case by case
we negotiate what is the right way to transfer the IP.” —University F

Five universities out of the seven provide the possibility to transfer against
equity and three of these said they prefer the equity model or that it is even
the only possible way. In some cases, an external holding company or
university affiliated fund is the entity that owns the shares and is able to
invest small amounts to the startups. One of these universities does not take
equity until an external investor has evaluated the valuation of the company.

“At the moment it's equity. It has been equity purely.” —University G

One informant said that the university does not take equity. Another one
explained that they have a hybrid transfer model, where a shareholder
agreement is based on equity, but on top there is the agreement on how to
transfer the IP. In this case, the university is considered a co-founder in the
USOs and therefore gets shares. The IP is negotiated separately and could
also be transferred against equity, but to the author’s understanding, is not
often the case.

“But we have ... a hybrid model so there is a kind of a shareholdership which
there isn't a kind of a deficit agreement on it and then there's the IP
agreement.” —University B

Regarding the amount of equity the universities transfer the IPR against and
if there is a limit, there are differences between universities. Three
universities expressed that their equity share is a maximum of 10%, one
explicitly saying that 5% is the more typical amount. Two universities transfer
for a minimum of 10% while the limit being 19% for one of them and a vague
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20% or 30% for the other. Lastly, in the case of shareholdership for the
university, the negotiations start from 25% of equity.

Another option explained in the interviews is a license agreement or a pay-
as-you-grow model, that 5 informants talked about. Either the whole IP or the
commercial rights to use the IP is transferred to the new startup. It was
explained that the payment could be related to turnover, revenue, or in some
other way related to how much the company is growing. It was also
mentioned by one person, that there is a limit in regards to time or total sum.
Also, there were mentions of some lump sums and single payments too.

“There is some percentage that is connected to the turnover. So, that's the
basic case, but there can be some lump sums, and then even, in some cases,
| think there has been that kind of a deal that the whole IPR is transferred with
the payment, single payment there.” —University E

When asked about the price of IPR and how it is evaluated, the informants
explained that it depends on possible patents and the amount of funding that
has been used to develop the knowledge and technology that is being
transferred. Some mentioned that they have or are developing the whole
commercialisation process to be clearer and more formalised. Only two
informants explained that they have started to mention already in the
beginning of the R2B project that there will be a TT deal done in the end and
how the price will be evaluated.

Five informants expressed that they are aiming for startup friendly terms.
Some of them explained that the deal is done so that the company wouldn’t
have to pay a lot of money in the beginning. Others communicated the worry
how high percentages will kill the possible future investments for the
startups and that is why they do not support high percentages of equity for
the university.

“It's more about impact and creation of new businesses, and also so that all
those that spin out would be able to survive and be fundable businesses also
by outside funding. Our aim is not to choke them at the beginning with the big
bills and high equity stakes. We know that that's also done somewhere, but
our aim is to get the company created and on the scaleup track and on the
startup and have as positive and good start as possible.” —University G
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Two informants brought up that the IPR transfer negotiations can take up to
months. One of them expressed their goal to reach a maximum of 30 days
of negotiations to speed up that phase.

Funding required after research commercialisation funding

As another concern, five out of seven informants talked about the time period
after the R2B project is over and the team needs to secure their own funding.
It was mentioned that the technology is not mature enough or the team is
not quite ready yet at that point. It was considered a bottleneck as a couple
informants expressed the lack of funding available in the area or in general
to early-stage companies, let alone those spinning out of university.

A couple informants said they had tackled the gap by providing early
investments from the university fund or introducing the teams to investors
early on already during the R2B project phase. One informant explained that
they have solved the lack of commercialisation readiness of the teams by
focusing on providing a work package and access to support already during
the R2B.

Finally, when the university innovation services representatives summarised
what it would take for us to get more USOs, the biggest themes were the early
pipeline and motivating more researchers into commercialisation, having
clear incentives and funding. For the early pipeline it would require changing
the mindset of researchers by building awareness and sharing success
stories. This culture would resultin more teams applying for R2B funding and
allowing a focus on the motivated individuals. The clear incentives are having
a university level measured target to increase USOs, a clear IPR transfer
model and having commercialisation integrated smoothly into a researcher’s
career.
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- Discussion

The main findings of this thesis are related to academic entrepreneurs’
experience of USO creation in comparison to how TTOs view it. Concretely it
includes a set of USO creation phases that USOs go through, and TTOs view
on steps that usually take place. The intersection provides the common
understanding of USO creation phases.

In addition, the findings cover what challenges academic entrepreneurs face.
Their experience includes when and by whom support was provided or
lacking. Furthermore, the findings provide insights on what challenges in the
USO creation process university has been able to solve and what require
further attention. To form a conclusion, | now discuss the findings, what they
mean and how they are connected, while comparing them to existing
literature.

7.1 The common understanding of university spin-off
creation

Before going to the conclusion of the commonalities in USO creation for the
two parties, | examine more closely the two points of views on USO creation
and analyse reasons behind the differences.

The experience of creating a USO for the academic entrepreneurs is derived
from Table 7in 6.1.1. and visualised here in Figure 6. The process is arranged
to earlier presented phases visible on the top that are the starting point,
entrepreneurial commitment and detaching from the university. The USO
experience of USO creation is presented as a user journey, marked on a scale
based on the level of independence, where the activities on the top line are
done by the USOs independently and the ones on the bottom require
interaction with the university. This is backed with quotes from the interviews
with USO founders. (Figure 6)
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Figure 6 USO creation experience for the USOs

LI can say that it was a quite complicated

Whereas most parts of the process the USOs are responsible for doing by
themselves, in the beginning the invention disclosure and patenting are done
with the university. Also, TTOs help the teams in preparing the application for
the R2B funding from BF. In some cases, TTOs set up investor meetings for
USOs. Lastly, the IPR transfer negotiations are done with the university.

Also, there were some desirable but lacking aspects in the process that are
not seen in Figure 6. For example, talking to customers during R2B was not
highlighted by many founders, but some reflected they should’ve done more
of it. In literature, Clarysse and Moray (2002) mention that technical
development is done in interaction with the market. In addition, some
interviewed founders emphasised pre-negotiations with the university,
whereas others stressed not being prepared for the actual negotiations.
Mentions of such pre-negotiations did not come up in the literature.

Figure 7 on the other hand is a visual presentation of USO creation from the
TTO point of view. It is derived from Table 9 in 6.1.2. Similarly to the previous
figure, this is also arranged by the starting point, entrepreneurial
commitment and detaching from the university. It showcases the USO
creation phases listed by TTOs, with some rarely occurring but interesting
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points highlighted as variation. The phases are further narrated with quotes
from TTO interviews. (Figure 7)

Phases i Starting point Entrepreneurial commitment Detaching from the university
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Figure 7 USO creation from TTOs’ point of view

There was some variation in TTOs' idea of USO creation. A couple
universities had POC type of funding before R2B, and some others were
hoping for it. A couple interviewees mentioned that USOs can be created
without R2B, and others were hoping to strengthen those paths. Only two
universities explained they brief the teams about IPR transfer at the
beginning of an R2B project.

When it comes to detaching from the university, there are differences in the
outcome of the IPR transfer negotiations. The universities vary in how many
options they propose for the transfer and what terms they offer, such as how
much equity is taken using the equity model. Also, some universities invest
small sums in their USOs. In literature, this comes up in the governance
phase (Simmons and Hornsby, 2014).

Lastly, one university informed their USOs to automatically enter an
accelerator program after getting an investment from the university. Others
were hoping for suitable nationwide accelerators for their USOs. This
variation highlights how USO creation can be seen as a service provided by
the TTO, where they have different amounts of resources for providing
support.
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The user experience journey in Figure 6 and the phases in Figure 7 have
multiple  similarities, but entrepreneurial commitment and the
commercialisation decision were specifically mentioned only in the TTO view
of the process. Even though USOs need to commit to the entrepreneurial
path, TTO is interested in seeing that commitment as a proof of motivation.
Commercialisation decision is two-sided, where the university decides to
pursue its rights to the invention and the USO decides to pursue
commercialising it. In literature, entrepreneurial commitment was mentioned
as a critical juncture (Vohora, Wright and Lockett, 2004) and
commercialisation decision was the second phase of one process
description (Boh, De-Haan and Strom, 2016).

With slight differences in wording and in the order of the phases, academic
entrepreneurs mostly experience USO creation how TTOs intend it. Figure 8
is a visual presentation of USO creation combining both perspectives: how
TTOs view USO creation and how USOs actually experience it. Here, the USO
experience is in the middle, on top of the corresponding TTO phases (Figure
8).

Phases Starting point Entrepreneurial commitment Detaching from the university

team tech & biz team establish first first
invention formation devel buildi fundi i

independent |
work

uso
experience

on USO

creation interaction with -
the university meetings

invention patenting apply
disclosure for R2B

\ decision to ) team ) investor ) equity university

. : N o " : blish .

TTO phases research ) © IPR transfer hybrid investment
pany

I R2B Ia [ licensing )

IPR transfer
negotiations

Figure 8 USO creation experience for USOs together with TTOs' idea of the phases

Analysing Figure 8 shows that for the starting point, there is common
understanding of making an invention disclosure. For entrepreneurial
commitment, the shared points are team formation (even though
chronologically in a different spot), R2B project and investor meetings.
Lastly, while detaching from the university, both parties agree on establishing
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a company, IPR transfer negotiations and getting first investments, whether
from the university or outside funders. Furthermore, Figure 9 is a
visualisation of the combined perspective, highlighting only common
understanding of the phases in USO creation. | now explore how the phases
appear in literature.

Common understanding

Starting Entrepreneurial Detaching from
point commitment the university

investor
meetings
invention team establish a IPR transfer first
. . R2B o .
disclosure formation company negotiations| |investments

Figure 9 The common understanding of USO creation

Invention disclosure has a strong background in literature. It is referred to as
invention (Clarysse and Moray, 2002), opportunity recognition (Vohora,
Wright and Lockett, 2004), idea generation (Boh, De-Haan and Strom, 2016)
and invention discovery in the pre-commercialisation phase (Gbadegeshin,
2017). Team formation also came up in literature (Boh, De-Haan and Strom;
2016).

R2B is specific to the Finnish context, but the phase of preparing the
technology and business can be associated with pre-organisation (Vohora,
Wright and Lockett, 2004), mode selection (Simmons and Hornsby, 2014),
prototype generation and establishment of commercial and technical
viability (Boh, De-Haan and Strom, 2016), the commercialisation phase
(Gbadegeshin, 2017) and the emergent part of the exploration phase
(Cunningham, Lehmann and Menter, 2022).

Investor meetings are required for acquiring financial and social capital in
the competition phase (Simmons and Hornsby, 2014). Financial planning in
the exploration phase (Cunningham, Lehmann and Menter, 2022),
fundraising (Boh, De-Haan and Strom, 2016) and finally securing funding
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(Gbadegeshin, 2017; Cunningham, Lehmann and Menter, 2022) refer to
investor meetings and first investments.

Establishing a company was mentioned in the post-commercialisation phase
(Gbadegeshin, 2017) and the first part of the exploration phase is named as
launch (Cunningham, Lehmann and Menter, 2022). The launch phase
includes IP agreements (Cunningham, Lehmann and Menter, 2022) and the
IPR transfer negotiations can be related to strategy and commercialisation
process determination (Boh, De-Haan and Strom, 2016).

To answer research question 1 on the common understanding of USO
creation for the academic entrepreneurs and the TTOs, the shared view
includes invention disclosure, team formation, R2B, investor meetings,
establishing a company, IPR transfer negotiations and first investments.
These results are supported by literature as similar phases are mentioned by
authors. Still, what is also shown in literature, USO creation is not standard
process. There is variation between universities on how they view the
process, how much support TTOs provide for USOs, and how academic
entrepreneurs experience it. The following chapters will further discuss what
concrete support academic entrepreneurs need during USO creation and
how university is able to respond to those needs.

7.2 Needs of academic entrepreneurs in spin-off
creation

Key aspects during the USO creation process, where academic
entrepreneurs need more support are somewhat evenly spread throughout
the process. The needs are derived from findings, connected to them and
listed in the right column in Figure 10.
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Figure 10 Academic entrepreneurs’ needs linked to findings

1. Develop entrepreneurial characteristics

Academics barely receive any entrepreneurial education, but providing some
activities that support building entrepreneurial traits would be important.
Academics hope for practical support, such as workshops and seminars on
making a business plan and how to reach out to potential customers. Also,
facilitating interaction between people from different backgrounds would
boost opportunity recognition, and allow less entrepreneurially minded
people to be exposed to entrepreneurially minded people. Entrepreneurship
education helps scientists to develop an entrepreneurial mindset
(Cunningham, Lehmann and Menter, 2022).
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2. Incentives
Only few researchers are introduced to a career option of becoming an
entrepreneur, or few consider it, because it is a dismerit in an academic
career. Literature indicates similar results, stating that the university is
structured so that it rewards academics based on research, whereas
research commercialisation is not incentivised (Simmons and Hornsby,
2014; Alaja, 2019; Moilanen, Montonen and Eriksson, 2021).

The motivation for academics in pursuing commercialisation is often not
related to the desire of becoming an entrepreneur, but rather seen as the only
possible way to bring their invention forward and to create impact. It seems
like in the university culture there is too much of a divide in the talks between
an academic career and an entrepreneurial career, even though both can be
based in science and be a means to create a positive impact. There should
be incentives highlighting the positive benefits of knowledge application and
encouraging academics towards a hybrid identity of being both a researcher
and an entrepreneur (Lam, 2011; Cunningham, Lehmann and Menter, 2022).

3. Complementary skills in the team

A functioning team is crucial in building successful startups, and founders
highlight the importance of the complementary skills and expertise in the
team. However, many USOs struggle with team building, because
commercialising a scientific invention often requires a surrogate
entrepreneur that has industry and market experience, but still understands
the technology well enough. Literature states that in order to build successful
USOs, the founding team needs scientific and commercial competence
(Mathisen and Rasmussen, 2019). There is no one-size-fits-all regarding
team composition, but the team often consists of some combination of the
following people: a principal investigator (Pl), PhD/post-doctoral students, an
experienced surrogate entrepreneur and business students (Boh, De-Haan
and Strom, 2016).

4. Transparency
Another factor affecting USO creation is the lack of standard and transparent
process both nationwide but also even inside a university. USOs experience
insufficient communication and hope for a clearer step by step procedure to
follow. Also, evaluation of the price of IPR is not clear and transparent to USO
founders either. Lack of transparency of the process is disappointing to
researchers (Kivijarvi, Patja and Suoranta, 2020).
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5. Broader university support
TTOs are seen as supportive and helpful, especially for applying to R2B
funding and during the project. Introductions to potential investors from
TTOs are valuable. However, TTO support is not sufficient, when other units
and people in the university are adversarial towards the USOs. Literature
suggests that institutional support is one of the main factors supporting
research commercialisation (Rahim, Mohamed and Amrin, 2021).

Also, an entrepreneurially oriented professor is a helping factor in the USO
creation process. Creating incentives for the research groups and professors
would help spread a positive culture of academic entrepreneurship and
encourage USO creation.

6. Startup friendlier terms
On top of lack of clarity in defining the price of IPR, the USO founders feel
that the negotiations are hard or take too long. Months of negotiations is a
very long time for a startup wanting to enter the market. Others are
concerned about some clauses in the agreements not offering the company
full rights of the invention. Therefore, USOs wish for startup friendlier terms.
The equity split is among the most frustrating parts of the process and is
determined by negotiating skills and power dependencies of academics
(Djokovic and Souitaris, 2008).

The IPR transfer deals vary a lot. When transferring against equity, the
university share fluctuates. Some equity deals also include other payments.
Licensing deals can offer full rights to the invention or only commercial
rights. Therefore, when comparing research commercialisation nationwide
in Finland, the USOs are in a very unequal and uncertain position.

7. Funding for maturing the product
The company can be established and IPR can be transferred only after
finishing R2B. However, USOs can enter R2B project with low technological
maturity, resulting in difficulties after the project ends. Teams lack dedicated
funding instruments in maturing their product or difficulties in raising funding
from private investors. Their technologies might be hard to explain to
investors, require large investments or fall in between industries with no
dedicated funds. In addition, prolonged IPR transfer negotiations with the
university does not allow raising funding. Financial resources are critical in
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the transition to becoming a legitimate business (Vohora, Wright and
Lockett, 2004) but hard to acquire (Clarysse and Moray, 2002).

To answer question 2 on the needs and challenges for the academic
entrepreneurs during USO creation, they require support in building their
entrepreneurial characteristics, incentives for pursuing entrepreneurship and
help in finding members with complementary skills to the team. Also, USOs
wish for more transparency in the process and support from the university
as a whole. Furthermore, they hope for startup friendlier IPR transfer deals
and suitable funding for maturing their product. These needs are collected
to the process visualisation in Figure 11.

Starting point Entrepreneurial commitment Detaching from the university
investor
meetings
mvennon team establish a IPR transfer first
Phases formation 2z company negotiations investments

Needs 1.

1. Develop entrepreneurial characteristics
2. Incentives

3. Complimentary skills to the team

4. Transparency

5. Broader university support

6. Startup friendlier terms

7. Funding for maturing the product

Figure 11 Academic entrepreneurs’ needs during USO creation

7.3 University response to the needs in spin-off
creation

The key needs and challenges experienced by academic entrepreneurs in the
previous chapter were carried out to this chapter and Figure 12. This chapter
explores whether the university TTO has recognised those needs and if in
their opinion their unit or the university as a whole has solved it. The
recognised and unrecognised (that TTOs consider solved) needs are
differentiated in Figure 12. The reasonings for not being solved or how it is
considered to be solved are linked to findings from TTO interviews, that are
shown in the right column of Figure 12.

82


https://www.zotero.org/google-docs/?pZf3Fg
https://www.zotero.org/google-docs/?pZf3Fg
https://www.zotero.org/google-docs/?zhupOs

Does TTO
recognise
the need?

YES

AY
4

Conclusions

Needs

1. Develop
entrepreneurial
characteristics

2. Incentives

skills to the team

4. Transparency

5. Broader
univerisity
support

6. Startup

friendlier terms

7. Funding for
maturing the
product

1
I
1
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
1
1
I
I
I
I
I
1
I
1
I
I
1
I
I
I
I
I
1
[}
I
I
I
I
1
I
1
I
I
I
I
\

\

Does TTO

consider

the need solved?

reason for

not being
solved

how it has
been
solved

indings

_
Lack of academics'

- entrepreneurial mindset

~ @@

Lack of ambition for

--7| increasing the number of

3. Complimentary

'''''''

USOs

Ongoing development 3\
with research
commercialisation

\ practices
Ay
Teambuilding from
networks
-
B ™
R2B as a major tool in
commercialization

~ @@

—_
Varying measures of
success for Innovation
Services

Misalignment between

“=--| university measures and

USO creation

Y
Legal framework has
space for interpretation

~— @@
-

Diverse IPR transfer
models

-
0

*~..| Funding required after

R2B

—

/ Unclarity with \

responsibilities

—

Services provide |
support

Misleading

metrics

|

Starting
point

Entre-

preneurial

commitment !
I

Detaching
from the
University

Figure 12 TTOs’ response to academic entrepreneurs’ needs linked to findings

1. Develop entrepreneurial characteristics
TTO representatives are aligned with USO founders’ experience that there is
no consistent entrepreneurial education offered for academics, even though
some courses do exist. The TTOs do offer presentations on IPR and TT
issues. TTOs see it difficult to motivate academics not interested in the idea

of entrepreneurship to take those courses.
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The TTOs pointed out the lack of commercial mindset of researchers as a
bottleneck in the commercialisation pipeline that they haven't managed to
solve. Literature supports this by stating that one of the main factors
affecting commercialisation is the scientists’ entrepreneurial characteristics
(Rahim, Mohamed and Amrin, 2021).

As the early pipeline is something to be improved, it is quite surprising how
the educative part is overlooked. The university is a large organisation with
multiple units focusing on their area of responsibility and providing
education is not the responsibility of TTOs. Collaboration throughout the
different levels and units is a requisite for an entrepreneurial university
(Knudsen, Frederiksen and Goduscheit, 2021) that some aim to be. TTOs
agreed that to boost idea generation, they need to facilitate interaction
between people from different backgrounds.

2. Incentives
TTOs agree with USOs that there are no academic incentives for researchers
to commit to entrepreneurship, because the metrics university gets funded
by is based on graduation and publishing papers. Working on a startup is
time consuming, which can delay publishing. TTOs also point out the risk of
conflict of interest when combining the two careers.

TTOs underline the lack of entrepreneurial mindset amongst researchers,
while expressing to be pleased with how much they are contributing from
their part. Unfortunately, it was even mentioned by TTO representatives that
they feel like their work has very little impact on how many USOs get created
yearly. On the other hand, literature indicates that many universities struggle
to effectively support their USOs (Rasmussen and Wright, 2015; Rahim,
Mohamed and Amrin, 2021). Is the TTOs’ work targeted towards the wrong
things, if it has little impact on USO creation?

3. Complimentary skills in the team
Team formation is recognised as a bottleneck by most of the universities.
The struggles are related to finding a suitable business champion or
surrogate entrepreneur, but those with the suitable capabilities are hard to
find (Vohora, Wright and Lockett, 2004).
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TTOs rely on their networks and networks’ networks when sourcing for team
members for USOs. The reliance on existing networks and the fact that even
if someone has the right experience on paper does not mean a functioning
team, the odds of forming a great team repeatedly are quite low. Also, using
R2B funding can cause further difficulties in finding the needed team
members. If the project launch takes a long time, it is even more difficult to
find the best candidate to join as a surrogate entrepreneur, because they
need to wait for months before starting to get a salary from the project
funding.

The needs regarding team formation can vary, as some academics can
develop the necessary skills, whereas others need non-academic team
members. TTOs could help in creating new networks with the relevant
industry in order to source the right persons to the team.

4. Transparency
The TTOs' idea of transparency is not perfectly aligned with USOs
experience. Some of the TTOs expressed they have a clear roadmap for
commercialising an invention, and the TT model was considered solved.

However, TTOs highlight that research commercialisation practices have
changed recently and are in constant development, where the focus has
shifted to the research commercialisation process as a whole. Therefore, the
USOs’ need for more transparency could be because the practices hadn't yet
been changed, the constant changes have provoked unclarity or that newest
changes are not communicated clearly.

TTOs brought up that defining the price of IP is still under development. Exact
answers for defining the price of the IP and whether there is a framework for
it were difficult to get. Either the informants did not want to tell the exact
details, or they did not know them themselves either.

5. Broader university support
TTOs claim that with recent developments in research commercialisation,
there has been a shift in the culture in the university towards more
entrepreneurial. Still, they agree that broader university support is needed in
USO creation. They brought up a worry that there are no metrics for faculties
or research groups in supporting USOs, and therefore more weight falls on
the individual.
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According to TTOs, the level of interest of top management, faculties and
professors has the biggest impact. As pointed out in literature, a functioning
TTO is not enough, but it requires the entire university ecosystem to be
entrepreneurial and supportive (Knudsen, Frederiksen and Goduscheit,
2021). Regarding support functions and the university units in general, the
problem is with varying and even contradicting measures of success (Good
et al., 2019; Cunningham, Lehmann and Menter, 2022). If every unit focuses
on maximising their performance, the common success and needs of the
USOs are overlooked.

There are differences in how entrepreneurial even the TTO representatives
experience their university. This could be related to how the university brands
itself and how many support functions related to entrepreneurship are
present at campus.

6. Startup friendlier terms
Some universities talked about having startup friendly terms for the IPR
transfer deals. They stated that they do not take too much equity or choke
the startup in bills in the beginning. This is not perfectly in line with the USO
experience.

Startup friendly terms can be hard to define exactly, but whereas below 10%
of equity for a passive owner like a university can be justified, over 10% is
more debatable. This is the case especially when aiming to include venture
capital funding to grow the company at a high speed. Three out of seven
universities informed their TT policy to fall under 10% of equity.

Even though universities follow the same legislation, the deals done around
Finland differ quite a lot. For example, the equity deals can vary from 5
percent even up to 30 percent. Universities can have different TTO structures,
such as traditional, nonprofit and for-profit (Markman et al., 2005) that
influences how much autonomy TTO has on creating the frameworks for the
deals. TTOs describe the approach to the IPR transfer deals as “case by
case”.
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7. Funding for maturing the product
TTOs agree with USOs on the issue of low technological or business maturity
and therefore difficulty of raising funding after R2B. Some universities can
invest in their USOs.

The typical path of creating a USO includes reliance on R2B. Even though R2B
is seen as a suitable funding for cases with low maturity, some don’t mature
enough during the R2B project. In order to improve maturity of R2B cases,
TTOs would like to provide POC funding before R2B to allow exploration of
commercial potential of inventions. Literature suggests that differences in
resources influence how much support the university can provide to USOs
(Rasmussen and Wright, 2015; Horner et al.2019). However, many
universities struggle to effectively support their USOs (Rasmussen and
Wright, 2015; Rahim, Mohamed and Amrin, 2021). So, how could the
resources be targeted in a more efficient way?

To answer question 3 on how universities are responding to academic
entrepreneurs’ needs in USO creation, they fail in consistently building
academics’ entrepreneurial characteristics and providing incentives. TTOs
recognise the issue of team formation but neglect the need for more
transparency. Furthermore, the need for broader university support for USOs
is acknowledged by TTOs, but contradictory to USOs experience, TTOs claim
to have startup friendly terms. Lastly, TTOs have identified issues with the
low maturity of R2B cases but have not been able to solve it. The needs that
TTOs recognise are marked with circles and the ones they consider
sufficiently solved are marked with stars in Figure 13.
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Figure 13 TTOs’ view on recognised and solved needs during USO creation
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8 Conclusion

The goal of this research was to evaluate current USO creation in Finland.
This was studied by interviewing both USO founders and university TTO
representatives from Finnish universities, and therefore combining the two
perspectives on the topic. The results include the phases of USO creation
that academic entrepreneurs and TTOs share a common understanding of,
what the entrepreneurs need during USO creation and how universities are
responding to those needs.

The USO and TTO point of view of USO creation was unified on the main
phases, where both agreed that it includes invention disclosure, team
formation, R2B, investor meetings, establishing a company, IPR transfer
negotiations and first investments.

In the beginning of the process, academics need help in developing
entrepreneurial characteristics, and require incentives for entrepreneurship.
During the process, academics struggle building a team with complementary
skills. TTOs agree that all of these aspects need further attention. Whereas
USOs wish for more transparency, TTOs no not see it as an issue. Both agree
on a need for broader university support for USO creation. Towards the end
of the process, USOs wish for startup friendlier terms when transferring the
IPR, whereas TTOs see the terms sufficient. Lastly, both agree that USOs
face challenges with maturing the product enough to attain further funding.

These results could be generalised in the context of universities that have
established research commercialisation activities. However, it needs to be
noted that some universities are smaller and have less resources than
others. Another important factor regarding generalisability is that countries
differ in their university legislation.

8.1 Implications
8.1.1 Theoretical implications

The theoretical implications of this thesis are contributing scientific
knowledge on the topic of USO creation in Finland. It extends existing
understanding of TT activities in universities in general by synthesising
current views of the research commercialisation process and grouping
phases and activities in sections. With a focus on USO creation, it refines the
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definitions and relationships between concepts that are used
interchangeably. It introduces peculiarities of the Finnish context, such as
R2B funding for exploring research commercialisation and Innovation
Servicesas TTO.

The study provides a view on USO creation from both USO and TTO
perspectives, as well as the common understanding of it. It highlights
academic entrepreneurs’ needs throughout the process and evaluates which
of those challenges are acknowledged by TTOs.

Policymakers and university leadership can also utilise these results as a
valuable resource for the strategic development of more successful USO
creation. Also, stakeholders in the entrepreneurial ecosystem interested in
supporting USOs benefit from an academic paper on the topic.

8.1.2 Practical implications

The practical implications of this thesis aid Startup Foundation to reach 100
startups of 1T00M<£ in revenue by 2050. To reach that target, more high growth
ventures should emerge from universities. This study has identified aspects
in USO creation that demand solutions. This requires action from inside the
university, but also support from the surrounding ecosystem. Whereas most
content of this thesis is relevant especially from the practical point of view,
the key implications are summarised here.

1. Support needs to be present and available for varying pathways of
building a USO. Varying motivations, starting points, team
compositions and funding options should be encouraged.

2. Facilitating connections between leading experts is crucial. Instead of
relying on existing networks, new networks should be built in order to
access top knowledge and expertise to promote successful USO
creation.

3. There is a need to clarify the process related to creating USOs from
Finnish universities. Even though a pattern of phases can be found,
there are differences in the experiences. Many USOs face unclarity
and uncertainty. By increasing transparency in communicating the
process within and between universities, the best practices can be
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shared, and academics are more likely to pursue the path of
commercialisation.

4. Lastly, the terms and conditions for creating a USO should be
rethought. Open discussion between relevant stakeholders to discuss
the IPR framework is required, while focusing on the USO success in
the long run, as that will define the success for all other stakeholders
too.

Whereas Startup Foundation can work as a facilitator, collaboration is
required in the entrepreneurial ecosystem and university ecosystems.
Hopefully the results from this thesis spark conversation and collaborative
improvement of USO creation.

8.2 Limitations and further research
8.2.1 Limitations

The sample of this study provides some limitations. Companies aiming for
high growth were chosen as a sample, but all cases had not raised funding.
Geographical variation was prioritised, and some recently established
startups were chosen in the sample. Another notable aspect is whether
raising funding actually is a good metric for success, or should it be related
to for example revenue or some other form of impact instead. Studying
successful USOs based on their revenue would require including older
companies in the sample, which on the other hand would weaken the current
picture of the USO creation practices.

Another limitation derived from the chosen sample is regarding the biggest
challenges. As all cases in the sample had successfully gone through the
commercialisation process at the university, they cannot point out factors
that completely inhibit USO creation. However, they can talk about factors
that slow down or make the process more discouraging.

Another point in the sample is that some interviewed USO founders were
academic entrepreneurs and some surrogate entrepreneurs. When
contacting interviewees, the desired person was the one responsible for the
commercialisation and IPR negotiations with the university. It ended up being
either the academic or the surrogate entrepreneur. Whereas the surrogate
entrepreneurs could not talk about going from academic to an entrepreneur
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from a personal experience, they had worked very closely with the academics
and could otherwise give valuable insights regarding operating with the
university.

Furthermore, only one university perspective was included in the study, which
was a TTO representative. Some had longer work experience in the university
TTO than others. A valuable addition would have been to include other
university stakeholders in the study, such as research group leaders,
university management, and entrepreneurial support functions such as
accelerator program and entrepreneurial education providers. Also, other
outside stakeholders such as investors, governmental funders and other
members of the entrepreneurial ecosystem would have given a greater view
on some aspects.

Lastly, the sample including only a couple USOs from each university did not
allow comparison between universities regarding which one performs the
best in USO creation. However, not being able to rank universities still allows
improving different aspects of the process nationwide and possibly allows
for more fruitful conversation.

8.2.2 Further research

Aforementioned limitations provide suggestions for further research. The
topic of USO creation could be studied by using different metrics for
success. It would be interesting to explore how much influence university
has on USOs and their success. Do the terms and conditions for IPR transfer
affect how USOs manage to grow in the long term?

Another suggestion is to study the cases that fail the process. Why did those
cases fail? Can a smooth USO creation process inhibit failure or not?

As team composition is a key factor in startups, more comparative studies
with a focus on USO teams would provide interesting results. Can any
patterns in team formation be found for successful USO creation?

A more comprehensive study including more university stakeholders from

the different units and levels would provide broader understanding on the
topic. How is an entrepreneurial culture visible for academics and does it
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affect USO creation? How could faculties or professors incentivise USO
creation?
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Appendices
Appendix A: Interview script for USO founders

Background questions
1. What s your career path?
1. If you are a researcher, did you have entrepreneurial/business
education?
2. Yourrole in the company? Has it changed?
2. Which research group was the research from?
1. Whose research was it based on (yours, profs, posts doc, PhD
candidate)?
3. Who were you in contact with from the parent university throughout
the process?

Spin-off creation process
4. Can you walk me through the different phases that creating your
spin-off took in the commercialisation process and what activities
took place there? We can go through it in a detailed manner, and |
might ask some follow up questions at each phase.

(If does not talk about these, ask)

a. When did the commercialisation activities start?

b. What sector does the company operate in? Was it a clear
path?

c. When was the company officially founded?

d. How close is the original invention/scientific discovery to the
current technology/product you are working on/selling?

e. How much venture capital have you raised? (if haven't yet, are
you planning to?)

5. How would you describe the university’s role in the entire process?
6. What should ideally be the university's role in creating university
spin-offs?
7. In which phases was the university most involved? In which ways?
a. What were the moments you wished the university was more
involved?
b. What were the moments you wished the university was less
involved?
8. What was hardest in the spin-off creation process?
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9. What was easiest in the spin-off creation process?

Ending questions

10. What motivated you to pursue commercialisation?

11.What trade-off is it for a researcher to pursue entrepreneurship?
What consequences does spinning off have to a researcher’s
academic career?

12. What would it take for us to get more spin-offs? What are the biggest
bottlenecks?

13. Anything to add to the topic?
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Appendix B: Interview script for TTO representatives

Background and context

1.
2.
3.

4.

What is your title/role and responsibilities?

How long have you been involved with research commercialisation?
How have the university practices and processes regarding research
commercialisation changed during the last 5 years?

What structural, legislative and cultural aspects guide current
research commercialisation practices?

Spin-off process

5.

9.

Can you walk me through the different phases that creating spin-off
takes in the commercialisation process and what activities take
place there?

a. What requirements have to be met to establish a company?

b. Are there science parks? Does university aim to keep spin-offs
close by (when they have spun out)?

c. Co-operation deals? Can university continue the research
while a spin-off is creating a startup from the same research?
What does it take?

d. (Possible follow up questions on following aspects:
opportunity recognition, the invention disclosure, IPR,
patenting, the team, university involvement, R2B, funding,
accelerators/incubators, spaces/equipment, mentoring,
support, technology transfer, ownership/equity deal,
transparency, customers, stakeholders, strategy, product
development, networks, sector differences)

How would you describe the university’s role in the entire process?

a. What concrete actions does university do to advance spin-off
creation?

b. How is the equity deal decided on?

In which phases is the university most involved? In which ways?
Which university actors are involved in the process of spinning out
research?

a. What are their roles and responsibilities?

b. How is each actor’s success measured?

What is hardest in the spin-off creation process?

10.What is easiest in the spin-off creation process?
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11.What are the biggest bottlenecks you have noticed in the spin-off
creation process that you have resolved? How?

12.What bottlenecks have you noticed but haven't yet tackled?

13. (Are there aspects in x case example that clearly derive from
standard university practices?)

Ending questions

14.What consequences does spinning off have to a researcher's
academic career?

15.1s any entrepreneurial/business education organised for
researchers?

16.What should be the university's role in commercialising / creating
spin-offs?

17.What would it take for us to get more spin-offs?

18. Anything to add to the topic?
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