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A B S T R A C T   

Technology Transfer Offices (TTOs) can play important roles in university-based innovation processes, for 
example, by handling patenting issues and providing advice about funding. This study explores how patentability 
and ownership of academic inventions are connected to the roles and involvement of TTOs in commercialization 
of medical inventions. This in-depth exploration of four invention cases from two universities found that the 
number of TTO roles is related to patentability (i.e., patentable inventions entail more TTO roles than non- 
patentable inventions), that the types of TTO roles are related to ownership (i.e., university-owned inventions 
entail more common roles than inventor-owned inventions), and TTO involvement in an innovation process is 
more related to patentability than to ownership (i.e., non-patentable inventions entail higher involvement than 
patentable inventions). We map the roles and divide them into two categories: intellectual property (IP) shel-
tering and intellectual property (IP) pushing. These categories align with previous understandings concerning 
TTO roles and contribute to theoretical and conceptual clarity. IP pushing is related more to inventor ownership 
than IP sheltering and IP sheltering is related more to university ownership than IP pushing.   

1. Introduction 

“I’m not sure what value [the Technology Transfer Office] really 
offers in this whole mix, except for administration of the license. 
They didn’t have technical people or business people come into our 
office and advise us on what other projects had done in the past, or 
help us succeed, that I was aware of. Maybe if they could provide 
insight, like maybe an advisory role would be useful, like bench-
marking data and history on other projects they’ve done with com-
panies.” (Director2 spinoff Surgico) 

This quotation suggests an important question in the commerciali-
zation of university research: What role does the Technology Transfer 
Office (TTO) play in commercializing university research? The quota-
tion implies that roles and involvement of TTOs are not clear cut for 
university startups even though TTOs have become an integral part of 
the university commercialization landscape (Hayter et al., 2018). Over 
the last 30 years, most universities in the US and Europe have estab-
lished TTOs to support commercialization of university research (Siegel 
et al., 2007). During this time, TTOs have been involved in licensing 
(Hülsbeck et al., 2013; Siegel et al., 2003), patenting (Coupé, 2003), 

legal affairs (Fini et al., 2011), creation of businesses (Fernández-Alles 
et al., 2015), and facilitating collaboration between university re-
searchers and possible licensing companies (Huyghe et al., 2014). 
However, TTOs can also function as barriers to commercialization by 
overly focusing on intellectual property (IP) protection and revenue 
generation (Markman et al., 2004; Siegel et al., 2007) rather than 
providing, for example, entrepreneurship training and developing 
climate that stimulates entrepreneurship (Clarysse et al., 2011). Given 
the importance of TTOs in the commercialization of science, it is crucial 
to understand the factors that influence the roles TTOs play. Existing 
research has focused on describing the different TTOs roles but has given 
less attention to theoretical motivations behind the roles TTOs play 
(Baglieri et al., 2018). 

Undertaking certain roles requires involvement of TTOs, which in-
dicates the efforts and resources put into the roles. Existing research has 
focused on the age (Kolympiris and Klein, 2017), size (O’Shea et al., 
2005), and skills (Lockett and Wright, 2005) of TTOs, the patentability 
of inventions (Litan et al., 2007), and the ownership of inventions 
(Siegel et al., 2007) to explain TTO’s involvement in patenting, 
licensing, and spinoff creation. Patentability and ownership of in-
ventions deserve further research as these two factors could influence 
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both the roles and involvement of TTOs. In fact, patentability of in-
ventions is closely connected with profitability of university inventions 
(Litan et al., 2007; Siegel et al., 2007). Most research that focuses on 
profits and patentability of inventions neglects a large share of univer-
sity inventions and provides an incomplete picture of the roles of TTOs. 
Indeed, Geuna and Muscio (2009) found that the majority of university 
inventions are non-patentable, and Abrams et al. (2009) found that 
TTOs in the US do not generate profit and their missions generally do not 
include maximizing revenues. Recently, Fini et al. (2018) argued that 
assessing commercialization of university research should take a 
perspective broader than the economical and therefore research should 
also focus on the societal impact. Against these important findings, it 
becomes clear that TTOs’ roles and involvement in both patentable and 
non-patentable inventions need further study so a more complete pic-
ture of TTO’s roles and involvement in the commercialization of uni-
versity science can be developed. Thus, the first objective of this study is 
to explore how patentability of university inventions influences the roles 
and involvement of TTOs. 

Ownership of inventions and especially university ownership have 
received a lot of support among policymakers as an important condition 
to successful commercialization of university inventions (Merrill and 
Mazza, 2011; OECD, 2003). Existing research has observed the positive 
effect of university ownership on commercialization policy and man-
agement practices (Grimaldi et al., 2011). However, some researchers 
claim that the beneficial aspects of university ownership in the US, along 
the Bayh-Dole Act (BDA), are not a direct effect of university ownership 
but rather the outcomes should be interpreted as part of a natural 
development curve in the area of commercializing university research 
(Mowery and Sampat, 2004; Popp Berman, 2008). In line with this, 
research that has studied cases with inventor ownership has found that 
inventor ownership also provides incentives for TTO involvement 
(Kenney and Patton, 2011). In contrast, some theoretical work has 
claimed that university ownership provides more incentives for TTO 
involvement than inventor ownership (Goldfarb and Henrekson, 2003). 
Given these diverging views among researchers on the influence of 
ownership on TTO involvement and policymakers strong interest in 
ownership issues, there is a need to further explore the influence of 
ownership. Therefore, the second objective of this study is to explore 
how ownership influences the roles and involvement of TTOs. 

Based on the above two objectives, we address the following two 
research questions:  

(1) What roles do TTOs play in the innovation processes with respect 
to patentability and ownership of inventions?  

(2) How involved are TTOs with respect to patentability and 
ownership of inventions? 

Considering the lack of theoretical clarity concerning TTOs’ roles 
and the incomplete understanding of their involvement, our study 
makes several contributions to the commercialization of science litera-
ture. We selected commercialization cases based on two theoretically- 
relevant aspects: patentability and ownership. We developed our un-
derstanding of TTO behavior by relating it specifically to these two 
factors. Through a set of propositions our findings outline how these two 
theoretical factors relate to TTOs’ roles and involvement. In contrast to 
the focus of existing research on patentable inventions, we highlight the 
variety and scope of academic science by comparing patentable cases 
with non-patentable ones. That is, we provide a more attuned under-
standing of the breadth of university research findings that can be 
commercialized and supported by TTOs. Moreover, with this approach, 
we take seriously the fact that most TTOs do not generate profit as their 
existence can be motivated by the social impact of their innovations 
rather than by maximizing profits (Abrams et al., 2009). Our study is the 
first one attempting to provide an in-depth understanding of TTOs’ 
involvement by explicitly focusing on this very concept and by devising 
an approach to measure such involvement. Building on this, our findings 

increase understanding of what it actually means to be involved in the 
commercialization of university research. Finally, in addition to 
research on the commercialization of science, our findings also provide 
suggestions on how university startups can navigate the commerciali-
zation landscape in terms of support from TTOs and how two important 
factors can influence TTOs’ behavior. 

The rest of this paper is structured as follows. Section two outlines 
the literature on factors influencing TTOs’ roles and factors influencing 
the involvement of TTOs. Section three fleshes out the methods 
employed by providing details on the research setting and how the cases 
were selected, studied, and analyzed. Section four presents our case 
descriptions, emphasizing the roles and involvement of TTOs in four 
commercialization processes. Based on the findings, section five puts 
forward four propositions on the roles and involvement of TTOs based 
on invention patentability and ownership. Finally, section six provides 
the theoretical and practical implications of this work. 

2. Literature review 

2.1. Factors influencing TTOs’ roles 

Scholars agree that TTOs are an integral part of the landscape of 
commercialization of university research (Fini et al., 2011; Jacob et al., 
2003; Rasmussen and Wright, 2015). Previous research has identified 
several roles and activities for TTOs. One central role identified in 
existing research pertains to TTOs as legal advisors. Fini et al. (2011), 
who collected data on spinoff creation from 64 Italian universities be-
tween 2000 and 2007, found that TTOs and other local organizations 
provided legal advice. Siegel et al. (2003), who interviewed 98 stake-
holders involved in commercialization of university research in the US 
to explore the barriers to commercialization, found that investors and 
companies perceive TTOs to be “lawyers” rather than facilitators of 
commercialization. Greenbaum and Scott (2010), in their analysis of 
technology transfer in the US, claim that limited negotiation skills result 
in TTOs signing of non-optimal licensing deals for the researchers or the 
university in the long run. Indeed, Swamidass and Vulasa (2009), in a 
survey of 99 US universities that explored the technical, non-legal, and 
legal capabilities of TTOs, found that TTOs limited legal skills can delay 
the handling of invention disclosures and therefore constitutes “bottle-
necks” in the commercialization process. 

Another stream of research focuses on the different facilitating roles 
TTOs have in the commercialization of research such as funding (Siegel 
et al., 2003), brokering (Wright et al., 2008), and knowledge sharing 
(Fini et al., 2011). In addition to providing initial funding for academic 
inventors’ initial patent applications (Goldfarb and Henrekson, 2003; 
Lowe, 2006; Siegel et al., 2004), TTOs often act as boundary spanners or 
brokers connecting the inventors with potential licensees and industry 
(Huyghe et al., 2014; Wright et al., 2008). However, Colyvas et al. 
(2002) find that the brokering role of TTOs was marginal among the 
inventions they studied. Fernandéz-Alles et al. (2015), who studied 167 
Spanish spinoff companies, found that TTOs only supported the spinoffs 
with general managerial competence for starting a company as they 
often failed to contribute with financial resources and guidance on 
commercialization (e.g., business models and customer needs). Fini 
et al. (2011) found that the TTOs provide business support for spinoffs in 
Italian regions where other local supporting organizations are lacking, 
so they play a key role in the commercialization of university research. 
In contrast, Siegel et al. (2003) report that US inventors and companies 
perceive that the TTOs’ lack of skills in commercialization is a barrier to 
commercialization. 

Despite these studies on TTO’s roles, theoretical explanations of how 
and why these roles emerge are not well-defined. Some studies have 
proposed theoretical reasons for the existence and behavior of TTOs, 
such as alleviating the problem of information asymmetry between 
sellers and buyers of IP (Macho-Stadler et al., 2007). Hellmann (2007) 
claims that TTOs specialize in finding licensees, whereas other 
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researchers argue that TTOs act as brokers with an aim to reduce the 
uncertainty about the qualities of a new IP (Hoppe and Ozdenoren, 
2005). Jensen et al. (2003) claim that TTOs act as dual agents, repre-
senting both the university and faculty, which leads to the difficult task 
of balancing different interests. Schoen et al. (2014) developed a clas-
sification of different governance models of TTOs to provide guidance 
for the management of TTOs. Although these theoretical explanations 
focus on the rationale for and behavior of TTOs, they provide little 
advice on which specific roles can be expected in specific innovation 
processes. Recently, Baglieri et al. (2018) provided a typology of busi-
ness models of TTOs, identifying four different business models – cata-
lyst, smart bazaar, traditional shop, and orchestrator of local buzz. These 
models can elucidate the strategic position of TTOs and their societal 
impact. Baglieri et al. (2018) provide an interesting empirical catego-
rization of TTOs that can help theorize this phenomenon further. Our 
paper also provides a typology of TTOs; however, our typology focuses 
on the roles of TTOs and the conditions that give rise to these roles rather 
than business models. Next, we will outline research on factors influ-
encing TTOs’ involvement. 

2.2. Involvement of TTOs in commercializing university research 

Existing research has not focused explicitly on TTO’s involvement, as 
the focus has been on patenting, licensing, and spinoff creation (Ber-
covitz et al., 2001; Lockett and Wright, 2005; Siegel et al., 2003) and on 
how different factors influence these activities. However, this focus as-
sumes that TTOs undertake different roles during patenting, licensing, 
and spinoff creation that require time and effort from the TTOs due to, 
for example, “the complexity and time-intensive nature of technology 
transfer practice (e.g., working with faculty inventors, making decisions 
on whether or not to patent a technology, connecting faculty with in-
dustry clients, deciding upon a strategy for marketing a technology to 
outside firms, and working with venture capitalists and management of 
start-up companies)” (Powers and McDougall 2005, p. 306). To this end, 
we interpret TTO’s involvement as an important requirement for the 
often-measured outcomes such as patenting and licensing. Existing 
research on factors related to TTOs’ involvement can be divided into six 
recurring factors: age, equity, size, skills, patentability, and ownership of 
inventions. In addition to these, some less frequent factors have been 
identified such as TTOs’ financial resources (Algieri et al., 2013) or 
TTOs’ organizational form (Markman et al., 2005b). For an overview of 
these studies please see Table 1. Older TTOs have more patenting, 
licensing, and licensing income (see Kolympiris and Klein, 2017). 
Likewise, TTOs’ equity in startups increases the number of spinoffs (see 
Di Gregorio and Shane, 2003). Compared to younger TTOs, larger TTOs 
have more licensing income, patents, licenses and spinoffs (see Berbe-
gal-Mirabent et al., 2012; Thursby and Kemp, 2002). In terms of TTOs’ 
skills, TTOs’ expertise in spinoffs and business creation is related to 
increased number of spinoffs (Lockett and Wright, 2005), speed of 
licensing (Markman et al., 2005a), and increased licensing (Muscio, 
2010). To summarize, these four recurrent factors–age, equity, skills, 
and size–are relatively well-explored in existing research and findings 
are in general univocal. 

The remaining two recurring factors that have been studied in 
existing research are patentability and ownership of inventions. In the 
following subsections, we summarize the existing knowledge concern-
ing these two factors and explain why this paper will focus on these two 
factors. 

2.2.1. Patentability of inventions and TTOs’ involvement 
In their review on the commercialization of university research, 

Siegel et al. (2007) suggest that TTOs’ involvement in commercializa-
tion can actually be a barrier due to their concerns with maximizing 
profits, a phenomenon identified in Siegel et al.’s (2003) interviews with 
commercialization stakeholders in the US. Similarly, Litan et al. (2007) 
state that the current technology transfer system focuses on revenue 

maximization, prioritizing revenues rather than commercialization, and 
diffusion of all types of inventions that could contribute to societal 
development. In the profit maximization model, TTOs’ involvement 
depends on the possibilities to generate profit, and the possibilities to 
generate profit are in turn closely connected to the possibilities to patent 
the invention (Litan et al., 2007). Following the logic of revenue maxi-
mization, Litan et al. (2007) argue that non-patentable inventions have 
not attracted much interest by TTOs. Indeed, Markman et al. (2005a), in 
a survey of 91 US-based TTOs, found that revenue maximization con-
nected with patenting is essential for TTOs’ involvement. When revenue 
maximization is the primary goal, other activities such as building and 
nurturing industry relations and supporting spinoff creation are not 
prioritized (Clarysse et al., 2014; Markman et al., 2004; Perkmann et al., 
2013). Commercialization of university research and patenting of uni-
versity research often go hand in hand (Baldini et al., 2006; Coupé, 
2003; Jensen and Thursby, 2001; Lissoni et al., 2008; Mowery and 
Sampat, 2001), which further enforces the idea that TTOs’ involvement 
depends on the patentability of inventions. 

Even if existing research has clearly acknowledged the importance of 
revenues and patenting as indicators of TTOs’ involvement, no study, to 
our knowledge, has explored TTOs’ roles and involvement in the 
commercialization of non-patentable inventions. This is an important 
gap in existing research because the majority of university inventions 
are non-patentable (Geuna and Muscio, 2009) and the majority of TTOs 
do not generate enough profit to cover their own expenses (Abrams 
et al., 2009). Furthermore, some research fields traditionally considered 
“high-tech”, such as medical research, are broad and comprise impor-
tant inventions that are non-patentable, for example, various self-help 
programs provided online (Andersson et al., 2005; Lorig et al., 2008) 
or in person (Lorig et al., 2014). 

2.2.2. Ownership of inventions and TTOs’ involvement 
Siegel et al. (2007) suggest that ownership of inventions can influ-

ence TTOs’ involvement. Invention ownership is typically divided into 
two distinct structures: university ownership, where the university is 
granted the rights to inventions based on research generated by public 
funds, and inventor ownership, where the university researcher or 
principal investigator is granted ownership (Geuna and Rossi, 2011). 
Other actors, however, can be the owners of university inventions, like 
in the US, where the government owns the inventions until the intro-
duction of the BDA, which transfers ownership to universities (Mowery 
and Sampat, 2005). Several countries, such as Denmark, Finland, 
Austria, Japan, Germany and Norway, follow the US example and 
transfer ownership to universities, making TTOs active players in pat-
enting and commercialization of inventions (Geuna and Rossi, 2011; 
Rasmussen et al., 2006). However, the rationale for introducing uni-
versity ownership in these countries was quite different: while the US 
legislation was motivated by a concern that government-owned in-
ventions were not exploited, many European countries, which previ-
ously applied the “professor’s privilege” (Farnstrand Damsgaard and 
Thursby, 2013), introduced university ownership assuming that re-
searchers owning the inventions were not willing to exploit them 
(Greenbaum and Scott, 2010). However, in 2001, Italy transferred 
ownership from universities to inventors (Lissoni et al., 2013) and 
Sweden has been using this arrangement since 1949–i.e., ownership of 
inventors is given to the researchers rather than the universities that 
employ the researchers (Goldfarb and Henrekson, 2003). 

The BDA and university ownership are associated with increased 
patenting (in the US), increased number of TTOs, and increased 
licensing income for universities (Thursby et al., 2001).) In policy circles 
and in the popular press, these increases have been interpreted as causal 
consequences of university ownership (Merrill and Mazza, 2011; OECD, 
2003). Several researchers agree that the BDA and university ownership 
impacted commercialization policy and management practices such as 
the establishment and involvement of TTOs (Grimaldi et al., 2011; 
Siegel et al., 2007). However, some studies claim that these changes are 
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Table 1 
Factors influencing TTO involvement in commercialization of university research.  

Factor Level Outcomes measured Designs Findings 

TTOs age Organization Licensing income, new startups and initial public 
offering licenses, licensing agreements, patenting 

Quantitative Age increases income (Friedman and Silberman, 2003;  
Kolympiris and Klein, 2017; Rogers et al., 2000) 
Age increases new startups and initial public offering 
licenses (Powers and McDougall, 2005) 
Age decreases number of licensing agreements (Chapple 
et al., 2005) 
Age increases licensing and patenting ( 
Berbegal-Mirabent et al., 2012; Carlsson and Fridh, 
2002) 

TTOs financial resources Organization Spinoffs, speed of licensing Quantitative TTO budget increases number of spinoffs (Algieri et al., 
2013) 
TTO budget increases speed of licensing (Markman 
et al., 2005a) 

TTOs compensation 
practices 

Organization Licensing Qualitative, 
quantitative 

Economic incentives to TTO staff related to increased 
licensing (Siegel et al., 2003) 
Economic incentives to TTO staff related to increased 
spinoff creation (Markman et al., 2004) 

Equity and licensing 
revenue in spinoffs 

Organization Patenting and licensing, number of spinoffs, 
equity involvement, licensing revenues 

Qualitative, 
quantitative, 
theoretical 

Equity and licensing revenue could influence patenting 
and licensing (Bercovitz et al., 2001) 
Equity related to higher number of spinoffs (Di Gregorio 
and Shane, 2003; Savva and Taneri, 2015) 
Equity involvement related to TTO age (Feldman et al., 
2002) 
Equity connected to increased revenues (Feldman et al., 
2002) 

TTOs size Organization Licensing income, 
Number of spinoffs, patenting, licensing 

Quantitative TTO size increases income (Kolympiris and Klein, 2017; 
Rogers et al., 2000; Thursby and Kemp, 2002) 
TTO size increases number of spinoffs (Algieri et al., 
2013; O’Shea et al., 2005) 
TTO size increases licensing (Caldera and Debande, 
2010; Markman et al., 2005a) 
TTO size increases patenting (Berbegal-Mirabent et al., 
2012; Foltz et al., 2000) 

TTO skills (e.g., 
management and 
business development) 

Organization Licensing, spinoffs Qualitative 
Quantitative 

TTOs lack of business skills and expertise related to 
decreased licensing (Siegel et al., 2003) 
TTOs business skills and knowledge related to increased 
spinoff creation (Lockett and Wright, 2005) 
TTOs competence to match technology and companies 
related to speed of licensing (Markman et al., 2005a) 
TTOs business skills related to increased licensing ( 
Muscio, 2010) 

TTO experience Organization Licensing income Quantitative TTOs experience of patenting increases income ( 
Kolympiris and Klein, 2017) 

TTO organizational 
form/structure 

Organization Patenting and licensing, commercialization Qualitative, 
quantitative 

Different organizational structures of TTOs related to 
patenting and licensing (Bercovitz et al., 2001;  
Markman et al., 2005b) 
Different organizational structures influence 
commercialization (Derrick, 2015) 

Revenue maximization 
and patentability of 
inventions 

Invention TTO involvement Review, quantitative, 
qualitative, 
conceptual 

TTO involvement is dependent on patentability of 
inventions (Litan et al., 2007; Markman et al., 2005a) 
TTO involvement is dependent on revenue 
maximization (Siegel et al., 2003, 2007) 
TTOs not inclined to be involved in non-patentable 
inventions (Litan et al., 2007) 

Ownership of inventions Invention Patenting, licensing income, number of TTOs, 
policy and management practices, spinoffs, 
entrepreneurship, societal impact, TTO 
involvement 

Quantitative, review, 
conceptual, 
qualitative 

University ownership related to increased patenting, 
licensing income and number of TTOs (Thursby et al., 
2001) 
University ownership has impact on commercialization 
policy and management practices (including 
involvement of TTOs) (Grimaldi et al., 2011; Siegel 
et al., 2007) 
University ownership not causally linked to patenting 
and spinoff creation (Mowery and Sampat, 2005; Popp 
Berman, 2008; Powell et al., 2007). 
Increased spinoff creation connected to inventor 
ownership (Kenney and Patton, 2011) 
Inventor ownership connected to increased 
entrepreneurial activity including increased societal 
impact (Bramwell and Wolfe, 2008) 
University ownership entails TTO involvement whereas 
inventor ownership leads to low involvement (Goldfarb 
and Henrekson, 2003) 
Shifts to university ownership in EU countries correlates 
with decrease in patenting (Geuna and Rossi, 2011) 

(continued on next page) 
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not a direct effect of university ownership but rather an effect of 
increased patenting and spinoff creation policies developed in the early 
1970s, starting with pivotal academic discoveries such as recombinant 
DNA (Mowery and Sampat, 2004; Popp Berman, 2008; Powell et al., 
2007). Others even claim that university ownership and TTOs orches-
trating commercialization are not optimal for supporting the commer-
cialization and diffusion of university research (Kenney and Patton, 
2009; Litan et al., 2007; Nelson, 2004). 

Few studies have addressed the advantages of inventor ownership. 
Hayter et al. (2018), in a review of the university commercialization 
ecosystem, identified incentive structures such as invention ownership 
as an influence on TTO activities. Kenney and Patton (2011) studied 
commercialization at six universities with varying invention ownership 
policies. They suggest that increased spinoff creation and therefore TTO 
involvement is connected to inventor ownership rather than university 
ownership. Similarly, Bramwell and Wolfe (2008), in an interview study 
of 96 companies and stakeholders related to the University of Waterloo, 
found that inventor ownership explains increased entrepreneurial ac-
tivity, including an increased societal impact. However, Goldfarb and 
Henrekson (2003), in their comparison between Sweden and the US, 
argue that university ownership stimulates the involvement of TTOs, 
who play important roles in commercialization, whereas inventor 
ownership systems would lack extensive TTO involvement. They believe 
TTOs lack high incentives to be involved in commercialization if they do 
not own the invention (Goldfarb and Henrekson, 2003). In contrast, a set 
of studies focusing on the introduction of university ownership found 
that university ownership could be disadvantageous or neutral with 
respect to the commercialization of university research (Geuna and 
Rossi, 2011; Lissoni et al., 2009; von Proff et al., 2012). Overall, 
ownership of inventions is likely to influence TTOs’ involvement, but 
the existing research does not provide conclusive evidence on whether 
various forms of ownership increase or reduce TTOs’ involvement. 

3. Research methods 

3.1. Research setting 

Existing research has identified a multitude of roles for TTOs, but it 
has not dived deeper into each role and the requirements they pose to 
TTOs. Therefore, we decided to conduct an explorative multiple case 
study (Eisenhardt, 1989a; Eisenhardt and Graebner, 2007) to elucidate 
these aspects. We acknowledged that a multiple case study approach is 
suitable when one is interested in studying issues about which existing 
knowledge is incomplete and which phenomena are complex–i.e., not 
accessible through formal hypotheses testing (Yin, 2014). Furthermore, 
a multiple case study approach provides a basis for theory development 
and for crafting theoretical propositions to be tested in further research 
by comparing data from several cases (Eisenhardt, 1989a; Yin, 2014). As 
we were interested in how patentability and ownership influence TTO 
roles and the involvement of TTOs, we selected cases that could provide 
a mix and variation in these factors (Eisenhardt, 1989a; Yin, 2014). 
Assuming the emergence of different roles and levels of involvement in 
relation to these two theoretical factors, we developed a theoretical 
frame (Fig. 1) to illustrate the different possible combinations of 
patentability and ownership. Patentability and ownership are not 
treated as interrelated factors although they are depicted in the same 
matrix (Fig. 1). That is, the focus is on how patentability and ownership 
influence roles and involvement. 

3.2. Case selection 

Considering the variation illustrated in Fig. 1, we selected four cases 
following a theoretical sampling of inventions with different patent-
ability and ownership to generate propositions on the relation between 
these two constructs and TTO roles and involvement (Eisenhardt, 1989a; 
Yin, 2014). Therefore, the four cases were selected based on the 
following six criteria. First, cases reflecting different ownership systems 
were selected: two from the US (university ownership) and two from 
Sweden (inventor ownership). Second, reflecting patentability, we 
selected two patentable and two non-patentable inventions to capture 
possible variations. Third, all cases were selected from top national 
universities with established TTO structures–Stanford University and 
Uppsala University–as studying national champions would allow us to 
study patentability and ownership in successful contexts, while leaving 
to further research the investigation of less successful ones (Creswell, 
2007). Stanford University is ranked as number two in the Shanghai 
ranking 2020, and hosts one of the self-sustaining TTOs in the US (Leute, 
2005), which was established in 1968. Stanford is situated in Silicon 
Valley, which provides a hotbed for innovation. Stanford lays claim to 
several important innovations such as antibody therapies, recombinant 
DNA, and Google. Sweden represents a case of inventor ownership, as 
opposed to university ownership in the US. Sweden also is a hotbed for 
innovation, for example, in medical innovation, as it hosts around 640 
MedTech companies, which means Sweden along with Spain share 6th 
place among European countries with respect to the number of MedTech 
companies that call Sweden home (Swedish Medtech, 2018). Uppsala 
University is ranked 77 in the Shanghai ranking 2020, qualifying among 
the top universities in the world. Uppsala university hosts an innovation 
support office (comparable to a TTO) that has constantly expanded in 
terms of resources, personnel, and functions since 1999 (Jonsson et al., 
2015) and is recognized today as a leading TTO nationally. Fourth, all 
cases focus on medical inventions, making them comparable in terms of 
their ambition to improve health (Miller et al., 2009). Fifth, all in-
ventions were turned into innovations as they reached current use in 
medical practice. This criterion was very important since we were 
interested in studying the entire process from disclosure to market 
diffusion and consequently the various roles and involvement of TTOs in 
different stages of this process. University research produces a lot of 
inventions that are embryonic from a product viewpoint and never enter 
the market (Jensen and Thursby, 2001). Thus, selecting innovations that 
actually reached the market was crucial for going beyond the early 
stages of an innovation process. Sixth, all innovations were invented/-
disclosed to TTO between fiscal years 2000 and 2005, which provides 
enough time for market penetration and makes data collection possible. 
In fact, a review of the process “from bench to market” in health and 
medical research found that it takes 17 years from discovery to 
commercialization (Morris et al., 2011): therefore, to identify cases of 
inventions used in medical practice today, we needed to look for cases 
that were discovered around 2000. 

Each of the four selected innovations fall into one of the cells of our 
analytical frame (Fig. 1), supporting the theoretical weight of our 
findings (Eisenhardt and Graebner, 2007; Yin, 2014). To find cases that 
would meet our inclusion criteria, we started by scrutinizing the annual 
reports from the two universities for the fiscal years 2000–2005. Stan-
ford’s TTO actually had its own annual report, independent from the 
university. Next, we talked to technology transfer professionals at both 
universities and reviewed their websites to identify possible case. We 
assumed that there would be an abundance of medical technology cases 

Table 1 (continued ) 

Factor Level Outcomes measured Designs Findings 

Shift to university ownership in Denmark and Germany 
does not increase patenting (Lissoni et al., 2009; von 
Proff et al., 2012)  
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that we could choose from. However, this was not the case; we identified 
only a few cases that met all our inclusion criteria. We experienced three 
issues when trying to identify the cases: (1) the annual reports did not 
include all possible cases but only a few examples; (2) in inventor 
ownership systems as in Sweden, the inventors are not required to 
disclose their findings, which means that TTOs have limited knowledge 
of academic inventions, and commercialization might take place 
without the involvement of TTOs; and (3) in university ownership sys-
tems, the TTOs may have a database of disclosed innovations such as at 
Stanford University, but that database was not made available to out-
siders. Despite these issues, we managed to identify seven innovations 
from Stanford and four from Uppsala that met our inclusion criteria. We 
contacted all 11 principal investigators behind the innovations and four 
of them eventually agreed to participate in our study. 

3.3. Data collection 

To increase the credibility of the findings we used several types of 
data (Guba and Lincoln, 1994; Yin, 2014). First, we conducted 
semi-structured interviews with a wide variety of stakeholders involved 
in the four innovation processes so as to adhere to maximum variation 
sampling (Creswell, 2007): principal investigators and other researchers 
involved, spinoff company founders, TTOs, champion users, and 
involved charity organizations and NGOs. The interviews lasted be-
tween 30 and 90 min and the majority of them were conducted in per-
son. In addition to maximum variation sampling, we employed snowball 
sampling by asking each stakeholder to share other relevant persons to 
interview (Patton, 2002). We continued adding new stakeholders until 
theoretical saturation was achieved (Yin, 2014). We used interview 
guides tailored to each stakeholder and their organization and posed 
follow-up questions during the interview when needed. The interview 
guides were based on the existing research on innovation processes (van 
de Ven et al., 1999) and TTO roles (see for instance, Siegel et al., 2007, 
Siegel et al., 2004; Siegel et al., 2003), but overall our approach was 
exploratory and open since we were interested in how the different 
stakeholders interpret the issues rather than limiting their answers with 
a pre-defined structure (Eisenhardt, 1989b). Second, we posed follow-up 

questions to some stakeholders through e-mail. In addition, we had only 
email communication with some stakeholders. These emails included 
some open-ended questions. In total, 38 respondents were included. 
Third, we collected secondary data from startup websites and startup 
documents such as annual reports and available financial databases to 
cross check our findings concerning the innovation process and, when 
applicable, the roles and involvement of TTOs. The data collection took 
place in Stanford in 2013 and in Uppsala between 2014 and 2015. We 
aimed to enhance construct validity throughout the data collection 
process by (1) clearly describing the chain of actions during the data 
collection process and (2) triangulating data from different sources as 
described above (Gibbert et al., 2008). By considering these aspects, we 
increased the rigor of the study and thus generated findings that capture 
what we intended to capture. 

3.4. Data analysis 

We transcribed the interviews verbatim and checked them for errors. 
We conducted the analysis in seven stages: First, we compared the 
narratives of the respondents concerning the innovation processes, 
distilling the key activities and events (Makkonen et al., 2012). This 
process helped us understand the innovation processes and key activities 
of TTOs. Based on this, a case narrative was created for each innovation 
process. To increase credibility of the findings, we employed respondent 
validation (Guba and Lincoln, 1994). We sent to the respondents the 
case narratives featuring the different roles played by TTOs, and then 
received feedback, which we incorporated in the case narratives. Sec-
ond, we analyzed the key activities played by the TTOs as described in 
the case narratives and labeled them as roles of TTOs (Makkonen et al., 
2012). Third, we integrated the roles with the initial case narratives. 
Fourth, we reviewed the case histories to identify ways and instances of 
patentability and ownership that influenced TTOs’ roles. Next, we 
drafted shorter case narratives centered on the roles of TTOs. During this 
stage, the focus was on the number and types of roles. These four nar-
ratives are presented in section 4. Fifth, we compared the TTO roles and 
developed a typology that builds on the differences and similarities 
between the different roles. Sixth, we analyzed the requirements that 

Fig. 1. Analytical frame about patentability and ownership framing roles and involvement of TTOs.  
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each role put on TTOs in terms of effort and time and evaluated the 
overall involvement of TTOs. We assessed overall involvement by 
considering first the intensity of all roles played by a TTO and by sum-
ming up the intensities of individual roles in an overall involvement (see 
Table 2 for details). 

When operationalizing intensity, we reviewed existing research on 
user involvement in technology design (Alam, 2002; Barki and Hart-
wick, 1994; Doll and Torkzadeh, 1989; Franz and Robey, 1986; Ives and 
Olson, 1984; Robey et al., 1989). Based on this review, we decided to 
focus on two key dimensions of involvement: degree and role duration 
(Doll and Torkzadeh, 1989; Franz and Robey, 1986; Robey et al., 1989). 
We ranked “role intensity” for each role: low, medium, and high. Both 
degree and duration were ranked between 1 and 3, where 1 was the 
lowest degree and shortest duration and 3 was the highest degree and 
longest duration. Degree and duration define different features of a role: 
degree addresses status, allocated time, and importance of the role, 
whereas duration addresses how long a role was undertaken by the TTO 
in relation to a specific invention. Seventh, we conducted a cross-case 
comparison (Eisenhardt, 1989a) of the roles and involvement of TTOs 
in the four innovations based on the matrix in Fig. 1 to trace patterns in 
terms of patentability and ownership and therefore generate proposi-
tions that would be testable in future research (Eisenhardt and 

Graebner, 2007). 

4. Findings 

The findings section features the four case narratives with a focus on 
TTOs’ roles and involvement. The specific TTO’s roles and intensity are 
italicized in the narratives (sections 4.1-4.4) and summarized in Tables 2 
and 3. 

4.1. Surgico from Stanford University 

The idea that set the ground for the innovation labeled here as Sur-
gico1 was invented around 1995 by the principal investigator A (PIA) at 
University X outside the US. PIA was interested in determining whether 
it was possible to create pulsed plasma through a certain procedure to 
facilitate production of affordable lasers for medical use. The first device 
was miniscule and had no practical value. The PIA visited Stanford 
around 1996 and initiated cooperation in 1999 with a medical doctor 

Table 2 
The involvement of TTOs: degree, duration, and intensity.   

Degree of role involvementa Role durationb Role intensityc Overall involvementd 

Surgico roles 
1. IP evaluator OTAM (1) OT (1) Low (2)  
2. IP holder OTAM (1) C (3) Medium (4)  
3. Responsible for licensing OTAM (1) C (3) Medium (4)  
4. IP protector OTAM (1) C (3) Medium (4)  
5. Financier of IP protection OTAM (1) OT (1) Low (2)  
6. IP co-drafter OTAM (1) OT (1) Low (2)  
7. Marketer OTAM (1) ST (2) Low (3)  
8. Licensing manager OTAM (1) C (3) Medium (4) Medium involvement (55%) 
9. Partner in licensing OTAM (1) ST (2) Low (3)  
10. Monitor progress OTAM (1) C (3) Medium (4)  
11. Moral supporter OTAM (1) C (3) Medium (4)  
Selfma roles 
1. IP holder OTAM (1) C (3) Medium (4)  
2. Responsible for licensing OTAM (1) C (3) Medium (4)  
3. IP evaluator OTAM (1) OT (1) Low (2)  
4. IP protector PTE (2) C (3) Medium (5)  
5. Licensing manager PTE (2) C (3) Medium (5)  
6. Legal advisor PTE (2) C (3) Medium (5) High involvement (71%) 
7. Partner with the inventor PTE (2) C (3) Medium (5)  
Implanto roles 
1. Broker OTAM (1) C (3) Medium (4)  
2. Financier of IP protection OTAM (1) OT (1) Low (2)  
3. IP evaluator OTAM (1) OT (1) Low (2)  
4. Team evaluator OTAM (1) OT (1) Low (2)  
5. IP advisor OTAM (1) ST (2) Low (3)  
6. Technology transfer funder OTAM (1) OT (1) Low (2) Medium involvement (45%) 
7. Funding advisor OTAM (1) OT (1) Low (2)  
8. Shareholder OTAM (1) C (3) Medium (4)  
9. Spinoff chair member OTAM (1) C (3) Medium (4)  
10. Patent attorney OTAM (1) OT (1) Low (2)  
11. Patent coordinator OTAM (1) ST (2) Low (3)  
Intcare roles     
1. Funding advisor OTAM (1) OT (1) Low (2)  
2. Moral supporter OTAM (1) OT (1) Low (2)  
3. Accelerator OTAM (1) OT (1) Low (2) Low involvement (33%)  

a One task among many (OTAM) is coded as 1, part-time employment (PTE) is coded as 2, full-time employment (FTE) is coded as 3, where OTAO is the lowest and 
FTE is the highest. PTE and FTE indicate roles equivalent to such activities and therefore should not be interpreted as a formal part- or full-time employment. 

b One time (OT) is coded as 1, several times (ST) is coded as 2, continuously (C) is coded as 3, where OT is the lowest and C is the highest. 
c We have calculated the intensity of each role by adding the numbers (1–3) from the columns “degree of role involvement” and “role duration” together: 2–3 

corresponds to “low,” 4–5 to “medium,” and 6 to “high.” 
d We counted overall involvement by summing all three role intensities (low, medium, high) that applied to a specific role. We then transformed the numbers into 

percentages where 33% corresponded to low involvement, 34–66% corresponded to medium involvement, and 67–100% corresponded to high involvement. For 
example, with Surgico roles, 5 low role intensities and 6 medium role intensities sums to 36 points out of 66 possible, which in turn corresponds to 55% (36/66) and 
results in medium involvement. 

1 All the four case names and the names and titles of the involved actors are 
masked to protect the identity of the respondents. 
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Table 3 
The roles of TTOs in the four innovations.  

Role Typology Description Quote 

1. IP evaluator IP 
sheltering 

Examines the IP and its traits “Our criteria is that it should be based on certain technical advancements 
[…].” (TTO rep1 Implanto) 

2. IP holder IP 
sheltering 

The one owning the IP “At one point [in the 70s] we actually went to OTL [the TTO], because we 
had our books, and I wasn’t sure who owns the books, and we went to OTL 
and said, and they said, "Oh, no, no, we’re not interested in courses. You 
own the books … And then as OTL, this became a profit center of the 
University, and all of a sudden they just said, well, maybe they were 
interested after all.” (TTO rep Selfma) 

3. Responsible for 
licensing 

IP 
sheltering 

The organization officially responsible for licensing “[T]hey [the TTO] are ultimately the ones that are responsible for the 
licensing.” (PIB Selfma) 

4. IP protector IP 
sheltering 

Takes measures to protect the IP “Of course, we mark everything because, again, what we’re trying to do is 
manage. People will tend to appropriate things more if they’re not even 
sure where it comes from, and if it’s not marked they don’t know who to 
contact to get access, et cetera. Largely in the U.S., at least you just need 
the registration, if you can, to enforce and litigate around it. So as a whole 
in the university, for most things, most works that are covered under 
copyright, we rarely actually register the copyright, because generally we 
don’t litigate around these things.” (TTO rep Selfma) 

5. Financier of IP 
protection 

IP pushing Pays for the initial patent applications “Yes it has been, the application [concerning patents]. I don’t remember 
completely but it has been UU project [one part of the TTO] who paid [for 
the patent applications].” (PID Implanto) 

6. IP co-drafter IP 
sheltering 

Involved in defining IP and writing patent applications “They [the TTO] are writing this stuff and the IP, and then we discuss with 
them the claims and the body of the IPs. Finally, we came to the 
conclusion that everything was fine, and we were ready to submit.” (Co- 
inventor Surgico) 

7. Marketer IP pushing Reaches out to people and organizations through different 
communication channels to spread knowledge and attract 
possible licensees 

“Marketing the invention to identify licensees.” (TTO rep Surgico) 

8. Licensing manager IP 
sheltering 

Negotiates and handles the licensing contract and manages the 
whole licensing process including the cash flows during the 
whole licensing period 

“The OTL [the TTO] did a good job of hands off, just let it go, structure the 
deal, sign the paper, and keep tabs on it, but don’t meddle.” (Director1 
spinoff Surgico) 

9. Partner in 
licensing 

IP 
sheltering 

Cooperates with the licensee/inventor in determining the 
royalties and the content of the licensing contract 

“They [the TTO] felt like good partners in this, and everyone recognized 
that there was a win-win potential for this […] they also negotiated with 
the licensee in terms of setting the terms. They made the information 
available to them, but they also acted essentially as our agents in 
determining the terms of the license.” (Co-founder spinoff Surgico) 

10. Monitoring 
progress 

IP pushing Follow-up milestones and progress in general through different 
means 

“Occasionally they [the TTO] would call and check up on things with 
either C [the CEO] or myself, but overall, they were really just checking in 
on us and we were keeping them in the loop on things.” (Director2 spinoff 
Surgico) 

11. Moral supporter IP pushing Encourages technology transfer but does not offer any concrete 
help 

“I’m not sure what value OTL [the TTO] really offers in this whole mix, 
except for administration of the license. They didn’t have technical 
people, or business people, come into our office and advise us on what 
other projects had done in the past, or help us succeed. Maybe if they 
could provide insight, like maybe an advisory role would be useful, like 
benchmarking data and history on other projects they’ve done with 
companies.” (Director2 spinoff Surgico) 

12. Legal advisor IP 
sheltering 

Offers legal advice to the inventor and takes care of legal issues “And X [the TTO] providing us with whatever legal work needs to be 
done.” (PIB Selfma) 

13. Partner with the 
inventor 

IP pushing Cooperate with the inventor towards technology transfer “And we work very, very closely with them [the TTO] … Still. Oh yeah, 
every day. This could not have happened without them.” (PIB Selfma) 

14. Broker IP pushing Finds and connects people or organizations and connects the 
inventors with them 

“I had not considered that [the role of the TTOs] a lot, but since we did it, 
it [the support received from the innovation supporting actors] has been 
valuable in several ways. I mean generating contacts […].” (CEO spinoff 
Implanto) 

15. IP advisor IP 
sheltering 

Offers help regarding IP issues and patent applications both at 
the initial stage and afterwards 

“[W]e still use their [the TTO’s] help, and now we pay them so that they 
would kind of advice us [regarding IP and patenting].” (Co-inventor F 
Implanto) 

16. Team evaluator IP pushing Examines the persons involved and their capabilities, for 
example, their previous business knowledge and whether there 
is a champion for the project 

“Our criteria is that … I mean, you need to have trustworthy persons that 
really have the urge to drive this.” (TTO rep1 Implanto). 

17. Technology 
transfer funder 

IP pushing Offers funding to the spinoff company or during the phases 
preceding the spinoff company 

“We have received funding from them [the TTO].” (CEO spinoff Implanto) 

18. Funding advisor IP pushing Offers advice about funding opportunities and help with funding 
applications 

“I offered advice regarding funding and told that the Innovation Gate 
could help to start the company together with UUAB [the TTO].” (TTO rep 
Intcare) 

19. Shareholder IP pushing Owns shares in the spinoff company “Yes we [the TTO] own shares, and we have invested 1,4 million crones 
[about $150,000].” (TTO rep1 Implanto) 

20. Appointing 
spinoff board 
member 

IP pushing Participates in or influences the board of the company to 
structure and prioritize the spinoff activities 

“Yes we usually try to make sure that we have the possibility to appoint a 
chair member. [The appointed chair member] was employed by us then.” 
(TTO rep1 Implanto) 

21. Patent attorney IP 
sheltering 

Lawyer representing the company “[The investment company] conducted a due diligence-process before 
investing in [the spinoff company] and I acted as the patent attorney 
representing [the spinoff company].” (TTO rep2 Implanto) 

(continued on next page) 
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who expressed the need for an affordable medical laser for eye surgery. 
PIA received funding and started to conduct research on the technique 
behind medical lasers. Based on this, PIA hired a co-inventor A. PIA 
revealed Surgico to the Stanford Office of Technology Licensing (OTL) 
around 2000. 

Next, the OTL took the role of an IP evaluator: “Interesting invention 
[possible to license-out]” (TTO rep Surgico). This role was one task 
among many and took place once, which makes this a low-intensity role 
(For role intensities, see Table 2; for details about all the roles in the four 
innovations, see Table 3). 

Initially, the OTL also acted as the IP holder: “[S]o when Stanford 
owns the IP you go to the office of technology and licensing to obtain 
those rights and you put together a business plan to negotiate the roy-
alties and stock and etc” (CEO spinoff Surgico). As the organization 
responsible for licensing, the OTL decided to protect the IP through pat-
ents: “The role of OTL [the TTO], normally it’s to find actually licensing 
sites of companies that are interested in licensing and developing this 
technology” (PI Surgico). 

With the responsibility for licensing, the OTL became the IP protector: 
“I think we believe that they [the TTO] see themselves as partners as 
well as stewards [protectors] of the technology that’s developed at 
Stanford” (Co-founder spinoff Surgico). All three roles, IP holder, 
responsible for licensing and IP protector were tasks among many 
others, but took place continuously since Stanford owns the IP, making 
them medium-intensity roles. The OTL also became the financier of IP 
protection: “OTL [the TTO] did paid [for the patenting]” (TTO rep Sur-
gico). Moreover, both the OTL and the inventors were IP co-drafters: 
“They [the TTO] are writing this stuff and the IP, and then we discuss 
with them the claims and the body of the IPs. Finally, we came to the 
conclusion that everything was fine and we were ready to submit” (Co- 
inventor Surgico). Both roles–financier of IP protection and IP co-draf-
ter–took place only once, making them low-intensity roles. Concurrently, 
the OTL was also the marketer: “Marketing the invention to identify li-
censees” (TTO rep Surgico). This role was one task among many but took 
place several times as will be shown below, which nonetheless makes it a 
low-intensity role. 

PIA connected Surgico with a company and cooperated with them to 
develop Surgico. The OTL acted as the licensing manager during the 
whole licensing period: “The OTL [the TTO] did a good job of hands off, 
just let it go, structure the deal, sign the paper, and keep tabs on it, but 
don’t meddle” (Director1 spinoff Surgico). This role was one task among 
many but took place continuously and therefore this was a medium-in-
tensity role. When the licensee was identified, the OTL was the partner in 
licensing: “They [the TTO] felt like good partners in this, and everyone 
recognized that there was a win-win potential for this […]. [T]hey also 
negotiated with the licensee in terms of setting the terms. They made the 
information available to them, but they also acted essentially as our 
agents in determining the terms of the license” (Co-founder spinoff Sur-
gico). This role was one task among many and took place several times as 
will be shown below and therefore constitutes a low-intensity role. When 
the licensing contract was in place, the OTL took the role of monitoring 

progress: “Occasionally they [the TTO] would call and check up on things 
with either C [the CEO] or myself, but overall, they were really just 
checking in on us and we were keeping them in the loop on things” 
(Director2 spinoff Surgico). Monitoring progress was one task among 
many but took place continuously as long as the licensee had the con-
tract and therefore this was a medium-intensity role. 

Company X, which was the first company to license-in Surgico, 
conducted clinical studies with promising results, but they deemed the 
market for Surgico to be too small and returned the license to Stanford in 
2004. At this point, the OTL acted again as the marketer. Simultaneously, 
the principal investigator teamed up with a couple of experienced 
MedTech entrepreneurs, and they founded together a spinoff company, 
which licensed-in Surgico in 2005. The OTL took again the role of 
licensing manager. Before licensing Surgico to the spinoff company, the 
OTL was again the partner in licensing and the IP protector and afterwards 
monitored progress. The spinoff company hired an experienced CEO from 
another MedTech company, who brought in several executive-level 
officers. 

The spinoff company received VC funds from two different rounds 
amounting to approximately 29 million USD. The co-inventor was hired 
by the spinoff company, and the PIA acted as a consultant. The first 
actual users were recruited in 2008. The spinoff behind Surgico became 
one of the fastest growing medical companies and the spinoff was ac-
quired by a large MedTech company in 2011. During the whole inno-
vation journey, the OTL was a moral supporter for the spinoff, offering no 
business support or seed funding, which, according to some of the 
spinoff representatives, could have been helpful: 

“I’m not sure what value OTL [the TTO] really offers in this whole 
mix, except for administration of the license. They didn’t have 
technical people, or business people, come into our office and advise 
us on what other projects had done in the past, or help us succeed. 
[…] Maybe if they could provide insight, like maybe an advisory role 
would be useful, like benchmarking data and history on other pro-
jects they’ve done with companies” (Director2 spinoff Surgico). 

The role of moral supporter was one task among many but took place 
continuously during the whole licensing period and therefore consti-
tutes a medium-intensity role. To sum up, there were 11 TTO roles in 
Surgico. The TTO roles were spread over legal issues that we label as “IP 
sheltering” and business issues that we label as “IP pushing” even though 
this TTO’s focus was on IP sheltering. Considering the intensities of each 
of the roles, the overall involvement of this TTO was medium (for details, 
see Tables 2 and 3). 

4.2. Selfma from Stanford University 

Principal investigator B (PIB) at Stanford University had a track re-
cord of developing self-management programs for various diseases. PIB 
acknowledged that one prevalent disease that constituted a global threat 
lacked effective treatment, so PIB decided to develop a treatment for this 
disease around 2003. From this effort, an innovation–labeled here as 

Table 3 (continued ) 

Role Typology Description Quote 

22. Patent 
coordinator 

IP 
sheltering 

Organizes the patenting process by managing the relations 
between the involved actors and facilitates interaction 

“All patent management is organized by a patent office in the US that we 
recommended. We have Skype meetings every month where B and C [PIF 
and co-inventor F] and the two US patent attorneys and I participate. […] 
My main task is to work as an interpreter/middleman so that the 
researchers give correct information to the patent attorneys and that the 
researchers understand the patent attorneys.” (TTO rep2 Implanto) 

23. Accelerator IP pushing Offers input regarding different forms of technology transfer and 
pushes towards commercialization 

“I will not say that [the first spinoff] or [the second spinoff] would have 
been companies then. So they, most of all they accelerated the process, I 
think. […] [I]t was a fantastic support and if one does not have a degree in 
economy or is not a business-person […] then one needs a little bit of help 
with that [technology transfer] and they contributed to that definitely.” 
(Co-founder1 first spinoff Intcare)  
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Selfma–was born. The PIB disclosed Selfma to the Stanford OTL around 
2008. The OTL became the IP holder and therefore responsible for 
licensing: “[T]hey [the TTO] are ultimately the ones that are responsible 
for the licensing” (PIB Selfma). Both these roles, IP holder and respon-
sible for licensing, were among many other tasks but these tasks took 
place continuously since Stanford owns the IP and was closely involved 
in managing the licenses, making these two roles medium-intensity roles. 
The OTL was also the IP evaluator and added the IP to the list of self- 
management programs available for licensing by the PIB. When 
Selfma was disclosed to the OTL, the OTL had already drafted a licensing 
strategy concerning the previous programs previously developed by PIB 
to ensure access as well as to enforce their IP protection through copy-
rights and trademarks, an unusual form of protection for the OTL. 

Acting as the IP protector, the OTL marked all the program material to 
diminish the risk of IP infringement. Handling infringement issues is an 
important part of the OTL’s work in protecting the IP; however, for 
Selfma, this work included the licensing manager, which is a more 
practical role. The intended users were initially community organiza-
tions and subsequently healthcare providers. With respect to the users, 
PIB spread the word about Selfma during speeches given around the 
world, whereas the OTL acted as the licensing manager, focusing on large 
licenses worth over 2000 USD: “So any language changes come back to 
me when people have issues with the language, and any of the larger 
licenses also come and things that we’re doing on a national level or a 
state level” (TTO rep Selfma). 

The OTL acknowledged that their office is not created to manage 
hundreds of small licenses, and that without the immense involvement 
of PIB a successful technology transfer would not have taken place. The 
OTL also functioned as the legal advisor: “And [the TTO] provide[s] us 
with whatever legal work needs to be done” (PIB Selfma). Selfma has 
become one of the fastest growing self-management programs in the US, 
but it is also widespread in Europe. During the whole innovation 
journey, the OTL has partnered with the inventor: “And we work very, very 
closely with them [the TTO] […]. Still. Oh yeah, every day. This could 
not have happened without them” (PIB Selfma). All four roles–IP pro-
tector, licensing manager, legal advisor, and partnering with the 
inventor–are comparable to part-time employment and have taken place 
continuously throughout the process, so they constitute medium-intensity 
roles. Without the involvement of the OTL, Selfma would have probably 
been copied and modified by competitors and therefore the IP would 
have petered out. Consequently, the licensing has demanded significant 
resources from the OTL, who acknowledged that–despite the negative 
economic balance–there might be a sizable social impact: 

“I don’t know where we would be if you did a calculation in terms of 
how much time have we spent on licensing this versus how much 
money that we’ve made? We might be at a loss in comparison to 
other cases. But we don’t necessarily at Stanford view licensing as a 
money-making operation. It really is more, even the overall licensing 
strategy here is about finding good homes for technology so that 
products get made and those technologies end up benefiting society 
on the largest scale possible. So a lot of the things that we do end up 
being service to the community” (TTO rep Selfma). 

To summarize, TTO had seven roles, which included both IP shel-
tering and IP pushing but with a focus on IP sheltering. The overall in-
tensities of all roles resulted in a high TTO involvement (for details see 
Tables 2 and 3). 

4.3. Implanto from Uppsala University 

Principal investigator D (PID), who was not only a researcher but 
also a surgeon, treated patients with cranial defects and acknowledged 
that existing treatments caused infections and suffering for patients. PID 
started to develop an alternative treatment around 2005; in 2008, 
shortly after being employed at Uppsala University, PID met an engineer 

(co-inventor D) who could realize the technical solution behind PID’s 
idea. The idea appeared practically feasible, but the two inventors 
lacked a necessary material for the design. PID was introduced to 
principal investigator F (PIF), who, together with his PhD student (co- 
inventor F), was in the process of developing a material to treat small 
bone defects. This material was combined with PID’s design to create a 
prototype for an invention, labeled here Implanto. Around 2008, PIF had 
contacted the local TTO, consisting of Uppsala University Innovation 
(UUI) and Uppsala University Development Ltd. (UUAB), to discuss 
commercialization of their material for use with Implanto. 

UUI functioned as the broker: “I had not considered that [the role of 
the TTO] a lot, but since we did it, it [the support received from the 
TTOs] has been valuable in several ways. I mean generating contacts 
[…]” (CEO spinoff Implanto). This role was one task among many for 
UUI, but the role took place continuously, which makes it medium-in-
tensity role. UUAB, in turn, functioned2 as the financier of IP protection. 
The inventors recruited a business-person and UUI took the role of IP 
evaluator and team evaluator: “Our criteria is that it should be based on 
certain technical advancements, I mean, you need to have trustworthy 
persons that really have the urge to drive this” (TTO rep Implanto). All 
three roles–financier of IP protection, IP evaluator, and team eval-
uator–were tasks among many others but they took place once, which 
makes them low-intensity roles. UUAB also took the role of IP advisor: 
“[W]e still use their [the TTO’s] help, and now we pay them so that they 
would kind of advise us [regarding IP and patenting]” (Co-inventor F 
Implanto). This role was one task among many and took place several 
times, constituting a low-intensity role. 

UUAB also acted as the technology transfer funder, investing 
approximately 50,000 USD, which enabled the hiring of the business- 
person as the CEO: “We have received funding from them [the TTO]” 
(CEO spinoff Implanto). Moreover, UUAB worked as the funding advisor 
by helping out with the application to the Swedish Innovation Agency, 
Vinnova, for a grant: “So we worked with Uppsala University Holding 
[one part of the TTO]. […] And they are involved of course and help out 
with the verification application [to Vinnova]. […] So it was fantastic. I 
mean it was fully the way one wants it to be” (PIF Implanto). Both 
technology transfer funder and funding advisor were two tasks among 
many and took place only once, so they constitute low-intensity roles. 

The inventors started a company around 2011 with the goal to 
commercialize Implanto. UUAB became one of the shareholders: “Yes we 
[the TTO] own shares, and we have invested 1.4 million SEK [about 
150,000 USD]” (TTO rep1 Implanto). Along with the spinoff establish-
ment, UUAB was involved in appointing a spinoff board member: “Yes we 
usually try to make sure that we have the possibility to appoint a board 
member. [The appointed board member] was employed by us then” 
(TTO rep1 Implanto). These two roles, shareholder and the spinoff board 
member, were tasks among many, but they took place continuously, 
constituting medium-intensity roles. 

Meanwhile, the CEO and co-inventor F were running the spinoff. The 
spinoff company participated in two rounds of VC funding and received 
nearly 2.3 million USD. During a due diligence process required by a 
new investor, the same UUI advisor previously involved in IP evaluation, 
worked as the patent attorney: “[The investment company] conducted a 
due diligence-process before investing in [the spinoff company] and I 
acted as the patent attorney representing [the spinoff company]” (TTO 
rep2 Implanto). The same UUI advisor also acted as the patent coordinator 
organizing the patenting process by handling relations between the 
involved actors for a longer period: “All patent management is organized 
by a patent office in the US that we recommended. We have Skype 
meetings every month where [PIF and co-inventor F] and the two US 
patent attorneys and I participate. […] My main task is to work as an 
interpreter/middleman so that the researchers give correct information 

2 Officially, UU Project AB, one of the UUAB’s companies, funded the patent 
application. 
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to the patent attorneys and that the researchers understand the patent 
attorneys” (TTO rep2 Implanto). Both patent attorney and patent coor-
dinator were tasks among many others, but the patent attorney role only 
took place once, whereas the patent coordinator role took place several 
times. Nonetheless, both these roles constitute low-intensity roles. 

The inventors continued to develop Implanto and an important 
landmark took place in 2014 when the company acknowledged that 
Implanto was ready for a wider use in clinical practice. When Implanto 
was introduced to surgeons, some were interested in using it, others 
were skeptical. The company is currently growing, and expansion to 
other European countries is planned. UUAB remains a small shareholder. 
The persons working at UUI who were involved in the beginning still act 
as IP advisors whenever needed, but now the spinoff pays for this service. 
To conclude, TTOs had 11 roles, including both IP sheltering and IP 
pushing roles, with a focus on IP pushing. Considering all the role in-
tensities, the involvement of TTOs resulted in medium involvement (for 
details see Tables and 2 and 3). 

4.4. Intcare from Uppsala University 

Around 1999, two psychology students at Uppsala University 
decided to offer internet-administered self-management programs to 
people with certain mental health issues. The outcomes of this study 
were encouraging and one of them became a PhD student (Principal 
investigator H, PIH), who together with his former classmate (who 
became co-inventor H) continued to develop the internet-administered 
treatment targeting another disease area. These results were also 
promising, giving the impetus to start Intcare. PIH contacted UUAB (the 
TTO) to discuss commercialization. UUAB acted as the funding advisor. 
The UUAB representative told PIH that they could make available 
funding for spinoffs, but PIH did not seem to be interested, so the 
cooperation did not lead anywhere. The funding advisor role was a task 
among many and took place once, so it constitutes a low-intensity role. 

PIH managed to raise soft funding and attracted the interest of a large 
corporation that invested around 800,000 USD. In 2001, PIH and the co- 
inventor H started a spinoff with some other researchers from Uppsala 
University and one external CEO. The spinoff soon declared bankruptcy 
because the large corporation funding them experienced internal prob-
lems and was forced to withdraw funding from several investments, 
including Intcare. At this point, the university inventors started another 
spinoff, focusing on a new version of Intcare because the original version 
was owned by the bankruptcy estate. The second spinoff has attracted 
the interest of some healthcare providers, and some major companies 
have licensed-in Intcare, although its diffusion is still limited. 

The spinoff has helped thousands of patients and contributed to the 
growing interest in internet-administered self-management programs, 
but the company has had difficulties convincing the general public. The 
role of UUAB in technology transfer was more of a moral supporter, but 
they still functioned as the accelerator, speeding up the technology 
transfer: “I will not say that [the first spinoff] or [the second spinoff] 
would have been companies then. So they, most of all they accelerated 
the process, I think. […] it was a fantastic support and if one does not 
have a degree in economy or is not a business-person […] then one needs 
a little bit of help with that [technology transfer] and they contributed to 
that definitely” (Co-founder1 first spinoff Intcare). 

These roles, moral supporter and accelerator, were two tasks of many 
and only took place once, so they constitute low-intensity roles. In sum, 
the TTO had only three roles each focused on IP pushing. The resulting 
role intensities and the overall involvement of the TTO was low (for 
details see Tables 2 and 3). The few roles and limited involvement likely 
were the result of the inventors’ early choice of not relying on the TTO 
for their technology transfer. 

5. Discussion 

This section analyses the four cases to identify how the roles and 

involvement of TTOs are connected to patentability and ownership to 
develop propositions to be tested in further research. We start by 
comparing the numbers, types, and categories of roles of TTOs, 
concluding with the involvement of TTOs. Throughout the analysis, we 
also discuss how our findings relate with existing research. 

5.1. Connecting TTOs’ roles to patentability and ownership 

We identified several TTOs’ roles around licensing and legal issues. 
We labeled these roles IP sheltering (see Fig. 2 that outlines the TTO 
roles in the four cases based on patentability and ownership). Existing 
research has identified different roles pertaining to IP sheltering that 
capture activities aimed to protect the IP. Siegel et al. (2003) claim that 
TTOs with lawyers run the licensing negotiations by themselves, but 
they use consultants if they do not have lawyers. Our findings provide 
support both for TTOs acting as IP advisors and TTOs contracting 
external lawyers. Siegel et al. (2003) and Greenbaum and Scott (2010) 
claim that TTOs often lack negotiation skills. Our findings do not support 
this postulate as we found that TTOs were able to handle the licensing 
negotiations. Swamidass and Vulasa (2009) found that TTOs often lack 
trained personnel to handle legal issues and that they might have diffi-
culties taking care of invention disclosures. Our findings do not support 
the idea of lack of legal skills, and the invention disclosures in the two 
Stanford cases were handled in a proficient way. However, our study 
focuses on specific examples of successful disclosures without any pos-
sibility to generalize findings on TTOs’ ability to perform these roles. 
Existing research has in general shown that TTOs specialize in and focus 
on patent application process (Goldfarb and Henrekson, 2003; Lowe, 
2006; Wright et al., 2008). However, our findings do not support this 
conclusion as we noticed that TTOs can provide both legal and business 
support (including funding) as witnessed by the many roles in our sec-
ond broad typology–IP pushing. 

In fact, we noticed that TTOs were involved in managing the newly 
created business and providing business support. We label these roles IP 
pushing (See Fig. 2). In addition, roles pertaining to IP pushing (i.e., 
activities aimed at facilitating commercialization or utilization) have 
been acknowledged in existing research. 

Existing research reports that TTOs can fund the initial patent ap-
plications (Goldfarb and Henrekson, 2003; Lowe, 2006; Siegel et al., 
2003, 2004; Wright et al., 2008). This role is also supported in our 
findings. TTOs are reported to function also as brokers connecting the 
inventors with potential licensees and industry (Clarysse et al., 2005; 
Huyghe et al., 2014; Siegel et al., 2003, 2004; Wright et al., 2008). We 
found support for the broker role of TTOs, but we notice that in some 
cases the inventors were more proficient than TTOs in identifying li-
censees and industry partners. This finding is also supported by Colyvas 
et al. (2002), who found that the brokering role of TTOs was marginal in 
their cases. Existing research has documented several cases where the 
incubators provided soft funding for spinoffs (Lee and Osteryoung, 
2004; McAdam and McAdam, 2008; Sofouli and Vonortas, 2007). Our 
findings show that TTOs can provide soft funding for commercialization 
and that the need for such funds could depend on the context: one of the 
Stanford-based inventions did not receive soft funding and probably did 
not need it because the inventors were able to attract considerable sums 
of venture capital, whereas one of the Uppsala-based inventions was 
able to attract soft funding from the TTO, which was crucial for their 
further development. These findings about the nature and occurrence of 
TTOs’ roles are relevant for and can provide support to policy makers 
and managers working with commercializing university research. 
However, these findings do not show which roles and level of involve-
ment of TTOs can be expected in different conditions. Therefore, this 
study now takes the first step to explore the roles of TTOs from a more 
theoretical point of view–i.e., by relating such roles explicitly with 
theoretically relevant features of inventions–patentability and own-
ership–so to contribute to current research on the typologies of TTO 
roles (Baglieri et al., 2018). 
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The leftmost part of Fig. 2 shows the number of TTO roles in each of 
the four cases: the two innovations with most TTO roles are the 
patentable IP owned by inventors (Implanto, 11 roles) and the patent-
able IP owned by a university (Surgico, 11 roles) followed by the 
innovation with non-patentable IP owned by a university (Selfma, 7 
roles) and the innovation with non-patentable IP owned by inventors, 
which had the least number of TTO roles (Intcare, 3 roles). Therefore, 
innovations with patentable IP (Surgico and Implanto) entail more TTO 
roles than the innovations with non-patentable IP (Selfma and Intcare). 
Instead, no clear pattern emerges for ownership; that is, neither 
university-owned (Surgico & Selfma) nor inventor-owned (Implanto & 
Intcare) inventions have systematically more or less TTO roles with 
regards to ownership form. This analysis suggests the following 
Proposition: 

Proposition 1. The number of TTO roles is related to patentability: 
patentable inventions are related to higher numbers of TTO roles than non- 
patentable inventions. 

To analyze the types of TTO roles, we compared the four cases for 
common and unique roles in cases with the same ownership (e.g., in-
ventor owned inventions) and then with the same patentability (e.g., 
patentable inventions). Fig. 2 shows that the two cases with university 
ownership have five TTO roles in common, all belonging to the IP 
sheltering category (marked with I), and four of these were unique to 
university ownership: IP holder, IP protector, licensing manager, and 
responsible for licensing. The two cases with inventor ownership share one 
common role belonging to the IP pushing category (marked with II in 
Fig. 2) that also is unique to inventor ownership: funding advisor. 

As for patentability, Fig. 2 shows that the two non-patentable cases 
have no common types of TTO roles (see the lack of marks “III”). Instead, 
the two patentable cases have two common roles (marked with IV in 
Fig. 2), of which one role, financier of IP protection, is unique to 
patentable inventions. In summary, cases with the same ownership 
present more TTO roles in common (a total of 6 = 5 + 1) and more 
unique TTO roles (a total of 5 = 4 + 1) than cases with the same 
patentability (2 and 1 respectively). In terms of role categories, uni-
versity ownership entails more IP sheltering roles (Surgico 7 roles and 
Selfma 6 roles) than IP pushing roles (Surgico 4 roles and Selfma 1 role). 

For inventor ownership the opposite is true: TTOs have more IP pushing 
roles (Implanto 7 roles and Intcare 3 roles) than IP sheltering roles 
(Implanto 4 roles and Intcare 0 roles). These patterns suggest the 
following propositions: 

Proposition 2. . The type of TTO roles is related to ownership: university- 
owned IP is related to more common and unique roles than inventor-owned 
IP. 

Proposition 3. . The broader categories of roles are related to ownership: 
IP pushing is more strongly related to inventor ownership than to university 
ownership, and IP sheltering is more strongly related to university ownership 
than to inventor ownership. 

The close connection between types of TTO roles and ownership is 
exemplified by the Surgico case, where seven TTO roles deal with roles 
concerning IP sheltering (Fig. 2). As it represents the university, the TTO 
becomes the IP holder, the IP co-drafter, and the IP protector. Moreover, 
the TTO is officially responsible for licensing and therefore becomes the 
marketer and the licensing manager. Afterwards, they monitor progress. On 
the other hand, with inventor-ownership in the Implanto case, TTOs 
have fewer roles concerning IP sheltering (four roles in Fig. 2), as they 
only provide advice but do not actively protect and manage IP, which 
they do not own, while they focus on activities related to IP pushing (7 
roles in Fig. 2). These findings contribute to our understanding of the 
types of roles played by TTOs by proposing and showing how TTO roles 
can depend on ownership: university ownership gives rise to roles 
connected more to IP sheltering and inventor ownership gives rise to 
roles connected more to IP pushing. 

The roles of TTOs in the two cases mentioned above are connected 
not only to ownership, but also to the broader context in Stanford and 
Uppsala. In Silicon Valley, the spinoff commercializing Surgico could 
assemble a management team with both in-depth knowledge of medical 
innovation and expertise of how to run and fund a medical spinoff, 
limiting their need for services from TTOs (e.g., funding advisor and 
broker). On the contrary, in Uppsala, where venture capital and highly 
qualified personnel are less available, the roles of the TTO to support the 
spinoff in several ways became fundamental for success. In particular, 
the seed funding provided by Uppsala’s TTO was very important for 

Fig. 2. Comparison and categorization of TTO roles in relation to invention patentability and invention ownership.  
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Implanto, whereas the lack of this kind of funding did not hinder Stan-
ford’s Surgico from attracting larger funding. To this end, we do not 
claim that ownership and patentability are the only factors that influ-
ence TTO’s roles and involvement. Our qualitative case design does not 
allow for the control of the influence of other relevant factors, such as 
the local institutional context, which could be investigated through 
large sample studies. 

5.2. Connecting TTOs’ involvement to patentability and ownership 

Fig. 3 presents the findings from the four cases with a focus on TTOs’ 
involvement. In particular, this figure shows that the level of TTO 
involvement is different within the same type of ownership (Surgico/ 
Implanto and Selfma/Intcare), implying that ownership of innovations 
is not related to the level of involvement. With university ownership one 
would assume that TTOs are involved to a certain degree since they own 
the IP. The findings show that they are involved, but there is a variation 
between medium and high involvement (Surgico with medium 
involvement and Selfma with high involvement), which does not pro-
vide a clear relation. In contrast, with inventor ownership, one would 
assume that TTO involvement varies based on the needs of inventors 
since TTOs do not own the IP and therefore are not required to partic-
ipate. This assumption is supported in the findings (Implanto medium 
involvement & Intcare low involvement). Indeed, Implanto perceived a 
need for TTO services and involved them in several activities, whereas 
Intcare decided in general not to involve the TTO. To this end, after 
closer scrutiny, it is reasonable to assume that TTO involvement can 
vary in situations of inventor ownership but not with university 
ownership, so the findings do not provide univocal support for clear 
conclusions concerning the relation between TTO involvement and IP 
ownership. 

On the other hand, Fig. 3 displays a possible relation between 
patentability and involvement. Both patentable innovations show me-
dium TTO involvement, which is reasonable given the predictable na-
ture of patentable IP and the activities needed to commercialize this type 
of IP. In terms of non-patentable IP, the TTO involvement varies (Selfma 
with high involvement and Intcare with low involvement). It is 

reasonable to assume that non-patentable IP requires high TTO 
involvement given the unpredictable nature of non-patentable IP in 
terms of commercialization/utilization possibilities and therefore the 
activities needed to achieve these possibilities. Intcare, which basically 
decided not to involve the TTO, actually struggled to commercialize and 
enable use of their treatment, suggesting that Intcare would have indeed 
needed high TTO involvement. Based on this reasoning, we formulate 
the following Proposition: 

Proposition 4. TTO involvement is more related to patentability than 
ownership of the invention, with non-patentable inventions arguably entailing 
higher involvement of TTOs than patentable inventions. 

Some studies have provided theoretical motivation for TTOs’ 
behavior and our study contributes to this body of knowledge con-
cerning a theoretical understanding of TTOs (Baglieri et al., 2018; 
Hellmann, 2007; Hoppe and Ozdenoren, 2005; Jensen et al., 2003; 
Macho-Stadler et al., 2007; Schoen et al., 2014). Our findings relate 
especially to Baglieri et al. (2018), who suggest a typology of four 
business models for TTOs: catalyst, smart bazaar, traditional shop, and 
orchestrator of local buzz. According to Baglieri et al. (2018), catalyst is 
a form of business model where the TTO tries to maximize the return on 
investment. Baglieri et al. (2018) consider Stanford University’s TTO as 
an example of a catalyst. Interestingly in our analysis, the roles of this 
TTO in the two innovations we studied (Surgico and Selfma) are con-
nected more to roles concerning IP sheltering (i.e., protecting the IP in 
various ways) than maximizing return on investment. However, on 
closer look, our findings do not contradict Baglieri et al. (2018) but in-
crease our understanding of TTOs’ roles. That is, to maximize the return 
on investment, TTOs need to engage heavily in IP sheltering, whereas 
other actors such as principal investigators and licensing companies 
transform research outcomes into commercial products. 

Orchestrator of local buzz (Baglieri et al., 2018) is another category 
that has bearing on our findings concerning TTOs’ roles. This category of 
TTO business models entails creating an entrepreneurial climate and 
fostering commercialization of best ideas, for example, through com-
petitions. In comparison, the roles we identified as belonging to our 
category IP pushing focus on activities that support the principal 

Fig. 3. Patentability and ownership connected with TTO involvement in the four innovations.  
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investigators in transforming science into commercial products, for 
example, by providing seed funding, helping with funding applications, 
or acting as brokers. More precisely, our findings concerning roles 
belonging to IP pushing go beyond the activities in the most entrepre-
neurial TTO category, orchestrator of local buzz, which can be explained 
by the prevalence of IP pushing roles in inventor ownership structure. In 
fact, Baglieri et al. (2018) studied US universities, where university 
ownership dominates. To this end, our findings complement the existing 
typology of TTO business models by suggesting that a fifth category of 
TTOs is needed: IP pushing. IP pushing is present in both ownership 
systems but is more prominent and provides a wider spectrum of roles in 
inventor ownership. In inventor-ownership systems with limited ven-
ture capital and lack of other complementary resources such as in 
Uppsala, roles related to IP pushing become even more entrepreneurial 
and business oriented than in university ownership such as in Stanford. 

The influence of patentability on the involvement of TTOs has 
received some interest in research (Siegel et al., 2007), although this 
research has focused predominantly on patentable inventions (Baldini 
et al., 2006; Coupé, 2003; Jensen and Thursby, 2001; Lissoni et al., 
2008; Mowery and Sampat, 2001). Unlike non-patentable inventions, 
patentable inventions often attract the interest of TTOs (Litan et al., 
2007). However, few studies have investigated the roles of TTOs in the 
commercialization of non-patentable inventions, which is surprising 
since the majority of university output is non-patentable (Geuna and 
Muscio, 2009). This focus on patents and patentable inventions is partly 
pragmatic (i.e., it is relatively easy to study patenting considering the 
availability of patent databases) and partly a reflection of how value of 
university research is traditionally measured–i.e., monetary value and 
revenue maximization (Litan et al., 2007; Siegel et al., 2007). Never-
theless, this focus on patentable inventions risks providing a skewed 
understanding of the roles and involvement of TTOs. To account for this 
possible bias, two of the four propositions we developed above show the 
benefits of distinguishing between patentable and non-patentable in-
ventions to better understand TTOs’ roles and involvement. Our findings 
show that non-patentable inventions attracted TTOs and when a TTO 
was engaged, it did so with high involvement, contradicting dominant 
assumptions on patentability being the main driver for TTOs’ involve-
ment (Litan et al., 2007; Markman et al., 2005b; Siegel et al., 2007). 

Researchers have claimed that when the focus is shifted from reve-
nue maximization to a more holistic approach, TTOs can emphasize 
activities such as supporting spinoffs in different ways (Clarysse et al., 
2014; Markman et al., 2004; Perkmann et al., 2013). Our findings 
contribute to this alternative perspective by indicating that the roles of 
TTOs can depend on ownership and therefore IP sheltering might still be 
the key activity even if revenue maximization is not the primary goal, as 
shown in the findings from the non-patentable invention from Stanford. 
Our findings support Bubela and Caulfield’s (2010) claim that a TTO’s 
main function lies in its possible social impact. Furthermore, Abrams 
et al. (2009) found that only 11.5% of TTOs in US aim for profit maxi-
mization, as TTOs were willing to support both non-patentable in-
ventions without clear commercialization potential. (In the second 
non-patentable case from Uppsala, the TTOs were not involved 
because of a unilateral decision by the inventor even though the TTO 
was interested in being involved). Overall, our findings contribute to a 
deeper and more nuanced understanding of the impact of invention 
patentability on the behavior of TTOs: patentable IP requires more roles 
in terms of number and variety than non-patentable IP, but these TTO 
roles are likely formalized and straightforward enough to be less 
demanding than the fewer but more unspecified and complex roles 
needed by non-patentable IP, which accounted for the highest involve-
ment in the non-patentable case from Stanford. 

Ownership has also received interest in existing research (Siegel 
et al., 2007), but this provides diverging findings concerning the influ-
ence of ownership on TTOs’ involvement. Some studies claim that 
involvement of TTOs depends on ownership (Grimaldi et al., 2011; 
Siegel et al., 2007) and others take a further step as they claim that 

university ownership is related to higher TTO involvement than inven-
tor ownership (Goldfarb and Henrekson, 2003). However, others claim 
that ownership, especially university ownership, does not increase pat-
enting and licensing in the US (Mowery and Sampat, 2004; Popp Ber-
man, 2008; Powell et al., 2007), implying that university ownership 
would not entail increased involvement of TTOs. In addition, studies of 
EU countries that have shifted to university ownership support these 
findings and show that university ownership has either no effect or a 
negative effect on patenting (Geuna and Rossi, 2011; Lissoni et al., 2009; 
von Proff et al., 2012). Finally, some qualitative studies indicate that 
TTO involvement in inventor ownership is connected to increased 
spinoff creation and entrepreneurial activity (Bramwell and Wolfe, 
2008; Kenney and Patton, 2011). 

Our findings contribute to expand this mixed understanding by 
indicating that ownership can actually influence TTOs’ roles (cf. Gri-
maldi et al., 2011; Siegel et al., 2007), especially the number of roles and 
the role categories played by TTOs. Existing research posits that TTOs’ 
involvement is either discouraged (Goldfarb and Henrekson, 2003) or 
encouraged (Bramwell and Wolfe, 2008; Kenney and Patton, 2011) in 
inventor ownership, but our findings show that ownership actually is not 
strongly connected to TTOs’ involvement. One explanation can be that 
TTOs in a university ownership structure, such as Stanford’s, may not be 
so involved because key resources for the innovation process are pro-
vided by other actors such as venture capitalists. In contrast, TTOs can 
have several roles in inventor ownership structures by providing in-
ventors key resources that are more difficult to access locally. This in-
dicates that the disadvantage in commercialization skills that the 
inventor is assumed to have in inventor ownership (Farnstrand Dam-
sgaard and Thursby, 2013) can be balanced by TTOs, who have to be 
open and flexible to provide varied services and take on a variety of roles 
to attract academic inventors as they are not required to rely on TTOs in 
these settings. 

Goldfarb and Henrekson (2003) also claim that patenting, market-
ing, and licensing costs are covered by TTOs when the university owns 
the invention. Our findings indicate instead that patenting costs, which 
are the largest initial costs in an innovation process, can be covered by 
TTOs both in inventor and university ownership structures. This finding 
further stresses the willingness of TTOs to take on multiple roles even 
when they are not entitled or required by law to do so, such as in in-
ventor ownership structures. Indeed, in a system where TTOs are not 
mandatory, there are reasons to assume that they will make considerable 
efforts to get involved in innovation processes as a way to motivate their 
existence and therefore obtain resources to continue and grow their 
operations (Jonsson et al., 2015). Overall, our findings contribute to a 
deeper and more nuanced understanding of how invention ownership 
frames the behavior of TTOs: university-owned inventions seem to entail 
a set of common and unique roles, whereas inventor-owned IP in-
ventions do not entail a set of common and unique roles. Furthermore, IP 
pushing roles are related to inventor ownership and IP sheltering roles 
are related to university ownership. 

6. Contributions to existing research 

We analyzed how patentability and ownership are connected to the 
roles and involvement of TTOs in university-based innovation processes. 
We conducted a Proposition-generating multiple-case study to reflect 
the different forms of patentability and ownership. We derived four 
propositions from the empirical findings and develop a typology of TTO 
roles. On a general level, these findings contribute to the literature on 
university-based technology transfer (Baglieri et al., 2018; Feldman 
et al., 2002; Li and Tang, 2021; Markman et al., 2005b; Mowery and 
Sampat, 2005; Siegel et al., 2007), commercialization of university in-
ventions (Baldini et al., 2006; Clarysse et al., 2005; Lockett and Wright, 
2005; Perkmann et al., 2013; Siegel et al., 2004; Son et al., 2022), and 
innovation management in academia (Battaglia et al., 2021; Litan et al., 
2007; Markman et al., 2005a; Mowery and Sampat, 2004; Prokop, 2021) 
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by penetrating how two factors, patentability (Litan et al., 2007) and 
ownership (Siegel et al., 2007), can explain TTOs’ roles and involve-
ment. In particular, our study makes four key contributions to existing 
research. 

First, previous research on TTOs focuses only indirectly on TTOs’ 
involvement, viewed as an implicit condition for patenting, licensing, 
and spinoff creation (Bercovitz et al., 2001; Lockett and Wright, 2005; 
Siegel et al., 2003; van Burg et al., 2021); and therefore does not provide 
an in-depth understanding on what it actually means and takes to 
participate in those various activities. In this study, we developed an 
approach to measure such involvement based on duration, involvement, 
and intensity of each role, and we apply this approach to understand 
TTOs’ involvement in the commercialization of university research. Our 
study is the first to focus explicitly on TTOs’ involvement and therefore 
the first step to address the complexity of this phenomenon. Existing 
research has either acknowledged that TTOs can undertake several roles 
simultaneously, yet no more than a couple of roles such as legal advisor, 
knowledge broker and funder (Fini et al., 2011; Siegel et al., 2003), or it 
has focused on single roles of TTOs such as brokers (Huyghe et al., 2014; 
Wright et al., 2008), but without measuring their overall involvement. 
Our findings deepen the understanding of TTOs’ function in 
university-based innovation processes and especially their roles, by 
mapping first all possible roles and then, based on such mapping, by 
measuring the involvement of TTOs. Our findings also show that many 
roles do not equate with high involvement of TTOs. Moreover, the 
measurement of involvement that we develop in this study can be used 
in quantitative studies to assess TTOs’ involvement on a larger scale, 
including international comparisons. 

Second, previous research has predominantly focused on patenting 
and patentable inventions (Baldini et al., 2006; Coupé, 2003; Jensen and 
Thursby, 2001; Lissoni et al., 2008; Mowery and Sampat, 2001) 
although a majority of university inventions are non-patentable (Geuna 
and Muscio, 2009). This focus on patentable inventions risks providing a 
biased understanding of the roles and involvement of TTOs. We broaden 
the notion of “commercialization of university inventions” by investi-
gating both patentable and non-patentable inventions, thus opening up 
for diffusion of all types of university inventions (Litan et al., 2007). In 
particular, we develop four theoretical propositions, two of which focus 
on the importance of distinguishing between patentable and 
non-patentable inventions to understand better TTOs’ roles and 
involvement. 

Third, previous studies on TTOs’ roles have in general simply iden-
tified these roles (Fini et al., 2011; Huyghe et al., 2014; Siegel et al., 
2003; Wright et al., 2008), without providing a theoretical grounding 
for the behavior of TTOs (Baglieri et al., 2018). In this study, we 
explored the influence of patentability and ownership on TTOs’ roles 
and developed three propositions connecting types and numbers of roles 
to theoretically relevant constructs such as patentability and ownership. 
These findings contribute to improved theoretical knowledge concern-
ing which roles TTOs can take in different situations. 

Fourth, few existing studies have proposed theoretical reasons for the 
existence and behavior of TTOs (Hellmann, 2007; Hoppe and Ozde-
noren, 2005; Jensen et al., 2003; Macho-Stadler et al., 2007; Schoen 
et al., 2014). Our study expands these theoretical reasons by analyzing 
which specific roles can be expected in specific innovation processes. We 
identified several roles derived from four commercialization processes 
and grouped these roles into two new broad categories: IP sheltering and 
IP pushing. Baglieri et al. (2018) recently provided a typology of four 
business models for TTOs, suggesting that TTOs behavior can be con-
nected to different business models. Our findings do not contradict but 
rather complement Baglieri et al.’s (2018) typology of TTO business 
models by providing more insights concerning IP sheltering-related roles 
and suggesting that a fifth category of TTOs is needed, namely IP 
pushing. These two categories (IP sheltering and IP pushing) are in line 
with existing understanding concerning the types of TTO roles (Fini 
et al., 2011; Huyghe et al., 2014; Lowe, 2006; Siegel et al., 2004; Wright 

et al., 2008), and many previously identified TTO roles can be placed 
within these two new categories. Because these findings bring order to 
the multitude of roles that TTOs can take, they can help researchers 
picture the various TTO roles based on theoretical reasoning. 

7. Practical implications 

Universities are important sources of knowledge with potential 
impact on societal development. During the last 30 years, most uni-
versities, both in EU and US, have established TTOs to promote the use 
and commercialization of university research. Previous research has 
acknowledged that TTOs can undertake several roles but do not explain 
why they play these roles. In addition, previous research has acknowl-
edged that TTOs have many justifications for participating in patenting 
processes. However, involvement–i.e., what TTOs actually do in terms of 
time and effort–is not explicitly studied. To this end, clarifying possible 
reasons for TTO’s roles and involvement has important practical 
relevance. 

Our findings provide two main practical implications for TTO man-
agers, research/innovation policy actors, and academic entrepreneurs. 
First, TTOs’ roles and involvement are related to patentability, making it 
important to distinguish between patentable and non-patentable in-
ventions. Patentable inventions entail more TTOs’ roles than non- 
patentable inventions; however, even if non-patentable inventions can 
be managed through fewer roles, they tend to require higher involve-
ment by the TTO as each of the roles activated by non-patentable in-
ventions is more demanding and harder to perform according to 
standardized templates. These findings can help national policymakers 
and university management in their allocation of resources and planning 
of commercialization support, especially for non-patentable inventions. 
In addition, these findings have bearing for academic inventors who 
navigate the commercialization landscape and try to comprehend what 
kind of commercialization support is available for their particular type 
of invention, suggesting again that non-patentable IP requires more 
support and adapted support than patentable IP. Second, the finding that 
different types of TTO roles are related to university ownership, which 
entails more IP sheltering roles (focus on IP protection), as opposed to 
inventor ownership, which entails more IP pushing roles (focus on IP 
commercialization), can be used to identify specific roles and broader 
role categories the different universities can engage and focus on. Such 
knowledge would help university management make informed decisions 
concerning recruitment and planning for commercialization support. 
Likewise, this knowledge can help academic inventors understand what 
type of support they can expect in the ownership context they work in. 

8. Limitations 

Our findings are only tentative propositions as they rely on four 
innovation processes from two contexts, selected from universities 
considered national champions, which could lead to sampling bias and 
overly optimistic outcomes (Denrell, 2005). To allow cross-case com-
parisons, we selected four innovations from only one field, medical 
research. Due to these limitations, the propositions should be tested on a 
larger sample of innovations selected from several contexts. Such 
empirical tests could be used to verify whether our findings apply to 
other contexts. In addition to expanding the empirical basis for inves-
tigating the relationship between TTOs’ roles and involvement as well as 
invention patentability and ownership, future research should also 
examine the underlying mechanisms that can explain, for example, why 
a non-patentable invention would require more involvement than a 
patentable invention. Such an investigation should explicitly address 
how the frequency, experience, and routines of TTOs influence the way 
TTOs deal with patentable and non-patentable inventions. Our findings 
indicate that non-patentable inventions require more effort from TTOs. 
These more extensive efforts could be explained by the fact that 
non-patentable inventions are disclosed or brought to TTOs less 
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frequently than patentable inventions and therefore TTOs lack routines 
to handle non-patentable inventions. However, these assumptions 
require further research. 
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