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Abstract

This paper focuses on technology transfer through academic entrepreneurship, exploring
how doctoral students’ motivations, social context, and institutional environment influ-
ence their entrepreneurial decisions to launch a business, thereby contributing to research-
driven innovation. Through semi-structured interviews with 28 doctoral students who have
launched ventures, this study identifies two distinct entrepreneurial decision-making pat-
terns among doctoral students: the ‘inner push’, driven by intrinsic motivation and per-
sonal ownership of ideas, and the ‘social pull’, shaped by external influences such as su-
pervisors and peer networks. By examining the interplay of personal and social influences,
we advance the understanding of academic entrepreneurship and doctoral students’ role
in technology transfer. It demonstrates how different patterns encourage entrepreneurial
behavior, with an emphasis on the “inner push” from personal motivations. Our findings
suggest that universities need to develop support tools to nurture the early stage of doc-
toral students’ entrepreneurial process, starting with the recognition of the importance of
their motivations and the social context in which they operate. Creating an environment
conducive to technology transfer enables doctoral students to translate research into ven-
tures, contributing to societal progress and economic growth.
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1 Introduction

Academic entrepreneurship is central to how universities drive economic growth by trans-
forming research into science-based innovations (Guerrero et al., 2014; Park et al., 2023;
Shane, 2004; Wood, 2011). For this reason, universities’ technology transfer policies have
focused on mechanisms such as the foundation of academic spin-offs to entrepreneurially
exploit academic knowledge and license patents derived by research, mostly led by tenured
faculty (Kochenkova & Grimaldi, 2016; Siegel et al., 2003a, b; Fini et al., 2018). Neverthe-
less, doctoral students, who are involved in cutting-edge research, are increasingly playing
avital role in technology transfer by leveraging their research for ventures beyond academic
outputs (Hayter et al., 2017; Muscio et al., 2021; Boh et al., 2016; Klofsten et al., 2021).

For this reason, universities now recognize the importance of fostering entrepreneurship
in doctoral education (Klofsten et al., 2021; Rippa et al., 2022). However, the decisions of
doctoral students to commercialize research or create ventures are shaped by an interplay of
individual-level factors and institutional framework (Feola et al., 2019; Opizzi et al., 2024).
Technology transfer mechanisms like policies, funding, and IP regulations are key in shap-
ing doctoral students’ action (Guerrero & Urbano, 2019; Poyago-Theotoky et al., 2002), but
these mechanisms do not always align with their needs, raising questions about their effec-
tiveness in supporting technology transfer throught PhD-driven entrepreneurship (Bien-
kowska & Klofsten, 2012). In addition to institutional frameworks, social context (including
networks of mentors, peers, and industry actors) plays a significant role in shaping doctoral
students’ entrepreneurial behavior. Faculty mentorship, exposure to role models, and infor-
mal support networks often exert a greater influence than formal institutional structures
(Bergmann et al., 2018; Fernandez-Esquinas et al., 2016). These networks help students
apply their research and view entrepreneurship as a career path (Mason & Brown, 2014).
Not less importantly, personal motivation is critical in the technology transfer process, with
the desire to address societal challenges and apply research to real-world contexts fueling
doctoral students’ entrepreneurial intentions (Mars & Moravec, 2022). However, personal
motivation or institutional support alone often are not enough without the right combination
of both, making it essential to understand how these factors interact to help students con-
tribute to technology transfer through entrepreneurship (Opizzi et al., 2024). While much of
the existing research focuses on institutional mechanisms, recent studies suggest that entre-
preneurship among doctoral students is more influenced by informal networks and personal
motivations than by formal institutional support (Mufioz et al., 2020; Fernandez-Esquinas
et al., 2016). This challenges the assumption that formal technology transfer mechanisms
alone foster innovation, calling universities to adopt technology transfer policies that better
align with the needs of early-career researchers (Roncancio-Marin & Guerrero, 2024).

This study explores the dynamics connecting personal motivations, social context, and
institutional environment that influence doctoral students’ entrepreneurial decisions to con-
tribute to research application by launching a business. In addressing this research pur-
pose, the study is guided by two main questions: Which (individual-level and context-level)
factors affect doctoral students’ decision to engage in academic entrepreneurship? Which
dynamics explain the interplay of factors that lead doctoral students to engage in academic
entrepreneurship?

To answer these questions, we conducted 28 semi-structured interviews with doctoral
students involved in entrepreneurship. Using grounded theory (Gioia et al., 2013), this study
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identifies two distinct entrepreneurial decision-making patterns among doctoral students:
the ‘inner push’, driven by intrinsic motivation and personal ownership of ideas, and the
‘social pull’, shaped by external influences such as supervisors and peer networks.

These findings extend multi-level analyses (e.g., Feola et al., 2019; Opizzi et al., 2024)
of academic entrepreneurship by doctoral students, showing that personal motivations and
informal support often outweigh institutional mechanisms in doctoral students’ entrepre-
neurial decision-making process. It offers a fine-grained view of how personal, social, and
institutional factors influence entrepreneurial engagement by doctoral students and, conse-
quently, their technology transfer trajectories (Bienkowska & Klofsten, 2012).

The article proceeds by discussing the entrepreneurial role of doctoral students, out-
lining the research design and findings, and concluding with key theoretical and practical
implications.

2 Theoretical background

Doctoral students are increasingly recognized as significant contributors to the development
of academic entrepreneurship, an activity that implies technology transfer through involv-
ing the entrepreneurial translation of scientific knowledge into practical applications (Roach
& Sauermann, 2010; Treanor et al., 2021). As early-career researchers, doctoral students are
at the forefront of scientific discovery, generating ideas and results with the potential for
both commercialization and societal impact (Cyranoski et al., 2011; Enders, 2002; Thune,
2009). They are often expected to contribute to the innovation landscape while simultane-
ously facing growing pressure to explore alternative career paths due to the uncertainty
of academic job markets (Baker & Lattuca, 2010; Sweitzer, 2009). The combination of
deep disciplinary knowledge and professional uncertainty positions doctoral students in a
unique situation: they possess valuable scientific expertise while remaining open to career
opportunities beyond traditional academic roles (Pretorius & Macaulay, 2021; Fogelberg
& Lundqvist, 2013). This dual aspect of their professional identity makes doctoral students
particularly relevant when examining the evolving role of individuals in academic entrepre-
neurship (Muscio & Kitagawa, 2024; Treanor et al., 2021).

Universities today are tasked not only with producing scientific knowledge but also with
contributing to societal and economic development (Guerrero et al., 2016; Hayter et al.,
2023; Klofsten et al., 2024). Within this context, technology transfer is increasingly rec-
ognized as a process that encompasses a broader set of activities, including networking,
training, and enabling researchers to engage with external stakeholders to address societal
challenges (Fini et al., 2018; Perkmann et al., 2013; Poyago-Theotoky et al., 2002). As
Roncancio-Marin and Guerrero (2024) argue, universities must strengthen their ability to
sense opportunities, mobilize resources, and adapt their internal structures to stay relevant
and effective in contributing to innovation. This broader mission has significant implica-
tions for how doctoral education is designed and supported (Klofsten et al., 2021; Thune,
2009). These expectations have a direct impact on how doctoral students participate in aca-
demic entrepreneurship (Muscio & Ramaciotti, 2019), particularly as technology transfer
expands beyond commercialization mechanisms traditionally based on academic spin-offs
and patents (Bengoa et al., 2021; Siegel & Wright, 2015).
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There is a growing interest in doctoral students as academic entrepreneurs within tech-
nology transfer research (see Appendix A for a literature review on the topic), with most of
the research having tried to understand what shapes their intention to become entrepreneurs.
Scholars like Feola et al. (2019); Baena-Luna et al. (2022a, b), for instance, have explored
how personal attitudes, educational background, and previous experiences influence stu-
dents’ perceptions of entrepreneurship as a viable career path. Previous entrepreneurial
experience and exposure to start-up environments (Erikson et al., 2015) have been identi-
fied as key factors that influence the decision to pursue entrepreneurial ventures. However,
focusing primarily on individual traits offers a limited understanding of how entrepreneurial
action unfolds (Klofsten & Jones-Evans, 2000). The process of creating new ventures is
also shaped by institutional frameworks, the availability of support mechanisms, and the
nature of the doctoral work environment (Hayter, 2015; Huyghe & Knockaert, 2015). Mus-
cio and Ramaciotti (2019) highlight that university-level factors, such as innovation policies
and local collaborations, significantly influence when and how doctoral students engage in
entrepreneurship. They found that such factors are closely tied to how technology transfer is
practiced and prioritized within the university context.

A second stream of research has addressed the active vs. passive role of doctoral students
in the process of venture creation, challenging the assumption that students merely sup-
port the initiatives of others and demonstrating that doctoral students have an active role in
the entrepreneurial landscape (Rizzo, 2015; Thune, 2009). Some spin-offs originating from
research-intensive work have emerged directly from doctoral students’ research without
significant involvement from faculty members (Boh et al., 2016). In a similar vein, Hayter
et al. (2017) point out that doctoral students often serve as catalytic agents in translating
research into practical applications. In some cases, the constraints of academic employment
or limited funding opportunities have led students to explore entrepreneurship as a means of
continuing their research under new organisational forms (Rizzo, 2015).

Finally, another stream of research has looked at the factors affecting doctoral students’
decision to engage in entrepreneurial activities. At the individual level, doctoral students
bring specialized knowledge, aspirations, and motivations shaped by their academic train-
ing (Bienkowska & Klofsten, 2012). At the organisational level, universities influence
entrepreneurship through the design of doctoral programs, reward systems, and innovation
infrastructure (ibid.). The external environment, encompassing regional economic dynam-
ics, access to finance, and industry collaborations, also plays a crucial role by creating (more
or less) favorable conditions for technology transfer through academic entrepreneurship
(Bienkowska et al., 2016). Each of these factors influences how doctoral students perceive
their role in academic entrepreneurship and how they navigate the broader innovation sys-
tem (ibid.). In this context, technology transfer is not limited to formal mechanisms such as
patents or spin-offs but also includes more subtle forms of engagement, such as the develop-
ment of new tools, prototypes, or processes that can be adopted by non-academic stakehold-
ers (Klofsten & Jones-Evans, 2000; Mars & Rios-Aguilar, 2010).

A last emerging research stream has examined how the support system of universities (in
terms of support provided) impacts the entrepreneurial activities of academic actors, includ-
ing doctoral students. Siegel et al. (2003a, b) have shown that access to mentors, flexible
procedures, and alignment between academic incentives and commercialization goals can
make a significant difference in students’ entrepreneurial success. Similarly, Roncancio-
Marin and Guerrero (2024) argue that universities must reconfigure their support structures
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to support more experimental, open, and inclusive forms of technology transfer. When doc-
toral students are provided with opportunities to collaborate across disciplinary and organi-
zational boundaries, engage with external partners, and address real-world problems, they
are more likely to view entrepreneurship as a meaningful part of their academic trajectory
(Bienkowska et al., 2016).

Overall, these results suggest that doctoral students’ decision to become entrepreneurs
is a complex phenomenon, driven by individual and organizational factors, and shaped by
institutional expectations, available resources, social connections, and the evolving nature
of academic work, all of which can be meaningfully understood through the lens of tech-
nology transfer (Bercovitz & Feldman, 2008). However, by reviewing the existing body
of knowledge, it is unclear how individual and organizational drivers interact and whether
there is or not a prevailing force that causes the PhD career paths from academia to entrepre-
neurship. For this reason, we argue that more research is needed to investigate how various
individual and organizational conditions combine and interact to shape doctoral students’
entrepreneurial decision-making, responding to recent calls to observe academic entrepre-
neurship through a more holistic perspective (Treanor et al., 2021).

In alignment with this call, this study explores the underlying dynamics that charac-
terize the interplay between personal motivations, social context, and university support
structures in shaping doctoral students’ decisions to engage in academic entrepreneurship.
Understanding these dynamics is key for universities facing increased pressure to contribute
to societal and economic progress, since doctoral students might have a critical role in real-
izing these societal goals (Mars & Moravec, 2022; Thune, 2009).

3 Research methodology
3.1 The context

This research involves students who have been enrolled in Italian doctoral programs at the
time of their decision to engage in academic entrepreneurship. As demonstrated by the mul-
tiplicity of published research in academic entrepreneurship based on Italian data (e.g., Fini
et al., 2020; Muscio & Ramaciotti, 2019; Rizzo, 2015), this empirical context is representa-
tive of similar Western countries, since Italy is aligned with the European scenario for its
institutional setting (Fini et al., 2020; Muscio et al., 2016). First, the role of universities in
fostering innovation has been reinforced by legislative frameworks such as the Italian Law
No. 240/2010", which, through a university reform, mandated universities to pursue third
mission as a priority (Conti et al., 2012); after the enactment of this law, all the universities
were obliged to revise their statutes and introduce the third mission among their mission
statements (Loi & Di Guardo, 2015). Not less importantly, most Italian universities are
endowed with a technology transfer office to support knowledge valorization (Cesaroni &
Piccaluga, 2016).

'Law No. 240 of 30 December 2010, Norme in materia di organizzazione delle universita, Gazzetta Ufficiale

della Repubblica Italiana No. 10, 13 January 2011. Retrieved from: https://www.gazzettaufficiale.it/gunew
sletter/dettaglio.jsp?service=1&datagu=2011-01-14&task=dettaglio&numgu=10&redaz=011G0009&tmst
p=1295259517551.
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Overall, Italy is propelled by institutional willingness to promote technology transfer
from universities. Last report? published by the Italian university consortium Netval high-
lights that all Italian universities are equipped with a technology transfer office, and the
personnel employed in these structures was growing in quantity and quality until a few years
ago. The existence itself of a formalized partnership between Italian universities, focused
specifically on technology and knowledge transfer, denotes that this is a priority not only for
each higher education institution but also for regional and national policymakers. Its exis-
tence is part of a wider trend towards joining forces to leverage public research, supported
by other examples, such as the French Réseau C.U.R.I.E.3 and the TechnologieAllianz* in
Germany. Furthermore, data from GEM (Global Entrepreneurship Monitor 2021) support
the existence of a favorable institutional setting: the scores obtained by Italy for entrepre-
neurship education in higher education and research transfer (respectively 4.28 and 3.92)
are in line with other comparable European countries, such as France (respectively 5.52 and
4.06) and Sweden (respectively 4.08 and 4.32) - see Table in Appendix B for a comprehen-
sive overview.

Not less importantly, Italy, with the enactment of Law No. 102 on July 24, 2023, has
aligned with the global trend of transferring initial ownership rights, a shift that began with
the Bayh-Dole Act® in 1980 in the United States. This paradigm change reshaped technol-
ogy transfer by granting universities ownership of federally funded research, catalyzing
academic entrepreneurship, fostering institutional support systems, and redefining universi-
ties’ roles in innovation and economic development (Grimaldi et al., 2011). As a result, Italy
now represents a comparable context to other European countries that have adopted similar
approaches (Geuna & Rossi, 2011).

The entrepreneurial orientation of Italian Ph.D. graduates further underscores this readi-
ness. Italian doctoral education aligns with European trends, with about 31,533 doctoral
students in 2021, representing 1% of the population’. Recognizing the importance of Ph.D.
graduates, policies like Decree Law 179/2012 mandate that at least one-third of sharehold-
ers in innovative start-ups hold a Ph.D. However, only 40.9% of Ph.D. holders remain in
academia (ISTAT, 2018), and 93.8% of graduates secure employment within a year, signal-
ing that doctoral qualifications open pathways beyond academia (Almalaurea, 2022). Many
Ph.D. graduates view entrepreneurship as a viable alternative, as limited tenure-track posi-
tions drive them to explore new opportunities (Muscio & Ramaciotti, 2018).

Notably, Italy’s experience mirrors broader European and Western trends in academic
entrepreneurship. Similar to Italy, countries like Germany, France, and the UK have imple-
mented policies to foster university-industry collaboration and encourage academic spin-

2Rapporto Netval 2024. Retrieved on 16.06.2025 from: https://netval.it/rapporti-netval/rapporto-netval-20
24.

3 https://www.curie.asso.fr/.
“https://www.transferallianz.de/en/.

5 Decreto-Legge 18 ottobre 2012, n. 179, convertito con modificazioni dalla Legge 17 dicembre 2012, n. 221,
Ulteriori misure urgenti per la crescita del Paese, Gazzetta Ufficiale Serie Generale n. 294, 18 dicembre
2012. Retrieved from: https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?a
tto.dataPubblicazioneGazzetta=2012-12-18&atto.codiceRedazionale=12A13277.

®https://www.govinfo.gov/content/pkg/USCODE-2011-title35/html/USCODE-2011-title35-partlI-chap18.
htm.

"Eurostat online database. Retrieved from: https://ec.europa.eu/eurostat/databrowser/view/EDUC_UOE_E
NRTO1 custom 3910843/default/table?lang=en.

@ Springer


https://netval.it/rapporti-netval/rapporto-netval-2024
https://netval.it/rapporti-netval/rapporto-netval-2024
https://www.curie.asso.fr/
https://www.transferallianz.de/en/
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2012-12-18&atto.codiceRedazionale=12A13277
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2012-12-18&atto.codiceRedazionale=12A13277
https://www.govinfo.gov/content/pkg/USCODE-2011-title35/html/USCODE-2011-title35-partII-chap18.htm
https://www.govinfo.gov/content/pkg/USCODE-2011-title35/html/USCODE-2011-title35-partII-chap18.htm
https://ec.europa.eu/eurostat/databrowser/view/EDUC_UOE_ENRT01__custom_3910843/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/EDUC_UOE_ENRT01__custom_3910843/default/table?lang=en

Academic entrepreneurship through technology transfer: exploring...

offs (Kochenkova & Grimaldi, 2016). Moreover, as seen in other Western contexts, Italian
universities operate within a framework that emphasizes the commercialization of research,
often through the establishment of technology transfer offices and incubators (Clarysse et
al., 2005). Moreover, structural challenges, such as limited R&D investment by private
firms, are also shared with several Southern European nations, making the Italian case par-
ticularly relevant for drawing generalizable conclusions (Coccia, 2010). While recognizing
potential variations across Italian universities, the data provided above emphasize the readi-
ness of the Italian institutional context to facilitate knowledge transfer from universities
through entrepreneurship.

3.2 Sampling

The sample comprises 28 entrepreneurs based in Italy who started a process of venture
creation during their doctoral studies. As suggested by the most recent guidelines for quali-
tative research (e.g., Wutich et al., 2024), iterative data collection and coding were con-
ducted to achieve theme saturation. Since research suggests that theme saturation typically
occurs within 20-30 interviews to ensure sufficient depth and variability (Wutich et al.,
2024; Guest and Johnson 2006), our sample of 28 interviews provides a robust foundation
for developing a comprehensive theoretical model.

During data collection, 15 respondents were currently enrolled in a doctoral program,
while the remainder had already completed it. Of the total respondents, 16 identified them-
selves as male, with the remaining 12 as female. Nearly half of the informants (NV=13) were
either currently enrolled or had graduated from universities in central Italy. Conversely,
others were affiliated with northern (N=7), southern, and insular regions (N=8) of Italy.

Not less importantly, respondents represented a broad range of fields, including engi-
neering disciplines (e.g., industrial, communication, and medical engineering), life sciences
(e.g., biology, biotechnology, and health sciences), and computer science, as well as social
sciences and humanities (e.g., history and archaeology, political science, law, and media
and communication). The balance in our sample between STEM disciplines and social sci-
ences and humanities is supported by policy reports (e.g., OECD®) and reflects broader
national trends in Italy, where STEM fields account for a significant proportion of doctoral
graduates. This is also supported by empirical works highlighting that STEM graduates
are more likely to engage in entrepreneurial ventures due to the practical applicability of
their research and closer university-industry linkages (Muscio et al., 2021). However, the
present study aims to explore PhD entrepreneurship in its entirety, without assuming that
the phenomenon must be confined (albeit prevalent) to STEM departments. This diversity
in academic disciplines ensures that the perspectives of doctoral students and graduates
from both STEM and humanities fields are captured, allowing for a nuanced understanding
of their entrepreneurial behaviors. This diversity ensures that the perspectives of doctoral
students and graduates from both STEM and humanities fields are captured, allowing for a
more nuanced understanding of their entrepreneurial behaviors.

See Table 1 for an overview of the sample.

All the interviewees were selected on LinkedIn®, which is recognized for its professional
focus, enabling efficient access to highly educated, niche groups like PhD entrepreneurs and

8 OECD (Organization for Economic Cooperation and Development) - Tertiary graduates by field. Retrieved
on January 16th, 2025 from https://www.oecd.org/en/data/indicators/tertiary-graduates-by-field.html.
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Table 1 Description of participants

RESPONDENT UNIVERSITY RESEARCH AREA AREA DU-
(MIUR) RA-
TION
(min)
Riccardo University of Rome “La Sapienza” Media and Center 30:08
Communication
Luca Politechnical University of Turin ~ Communication North-West ~ 29:27
Engineering
Sergio University of Bologna Software Engineering North-East ~ 51:05
Michele University of Brescia Information Engineering North-West ~ 25:17
Andrea University of Cagliari Environmental Islands 49:15
Biotechnology
Eraldo Scuola Normale Superiore in Pisa ~ Medical Engineering Center 18:12
Irene University of Cagliari Biological Science Islands 61:01
Giulia University of Rome “La Sapienza” History and Archeology Center 45:37
Danila University of Salerno Medical Biotechnology  South 18:16
Marco University of Bologna Industrial Engineering ~ North-East ~ 21:26
Antonio Marche Polytechnic University Biological Science Center 27:41
Marta University of Genua History and Archeology North-West ~ 20:37
Luigi Scuola Superiore Sant’ Anna Medical Engineering Center 36:54
Mario Marche Polytechnic University Electronic Engineering  Center 18:32
Silvio University of Cagliari Telecommunication Islands 45:16
Engineering
Maurizio University of Rome “La Sapienza” Energy Engineering Center 47:52
Giada University of Milan Veterinary Science North-West ~ 25:07
Amelia University of Rome “Tor Vergata” History and Archeology Center 20:36
Giovanni Scuola Superiore Sant’ Anna Software Engineering Center 35:20
Lavinia University of Rome - “Roma 3” Political Science Center 38:38
Tommaso University of Sannio - Benevento ~ Law South 21:27
Francesca University of Sassari Biological Science Islands 19:19
Ludovica University of Florence History and Archeology  Center 23:27
Chiara University of Rome - “La Health Science Center 30:11
Sapienza”
Emanuele Marche Polytechnic University Mechanical Engineering Center 19:04
Giorgia University of Venice “Ca’ Foscari” Law North-East ~ 32:14
Serena University of Cagliari Computer Science Islands 45:00
Mattia University of Naples - “Federico Industrial Engineering South 54:19
11

for its real-time messaging that supports timely and personalized engagement with this spe-
cific target (Stokes et al., 2019). This type of e-sampling is particularly useful for accessing
hard-to-reach target groups (Chitac & Knowles, 2019). Recent publications have employed
similar methods on Facebook® (e.g., Baltar & Brunet, 2012; Chitac, 2023), but we chose
LinkedIn® because it provides detailed professional information. We used the keywords
Ph.D. and founder, or dottorando® and founder, through purposive sampling. This approach
is recommended in the methodological literature when it is important to carefully select
participants to ensure that those with specific characteristics essential for addressing the
research objectives are to be included (Palinkas et al., 2015; Campbell et al., 2020). This

?Italian for doctoral student.
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method enables researchers to intentionally target individuals with direct experience in the
phenomenon under study, making it particularly well-suited to qualitative studies exploring
nuanced areas, as is the case of entrepreneurship by doctoral students. By focusing on par-
ticipants with relevant experiences, purposive sampling aligns with the study’s aims, allow-
ing for a comprehensive exploration of complex themes (Coyne, 1997; Robinson, 2014).
Data collection continued until theme saturation was reached, as suggested in methodologi-
cal contributions for qualitative research (Tracy, 2020), between December 2021 and March
2022.

3.3 Data collection

Interviews are chosen for data collection as this methodology allows participants to freely
express their experiences (Barribal & While, 1994; Dulini & Patriotta, 2020). They provide
in-depth insights into the roots of entrepreneurial decisions to create a new venture (as
supported by methodological literature such as Neergaard & Ulhei, 2007; Rubin & Rubin,
2011; Tracy, 2020), focusing on specific events to mitigate retrospective bias (Glick et al.,
1990; Kriz & Welsh, 2018).

An interview protocol was established by the authors before engaging with the sample
(see Appendix C), to align questions and structure with the research goals (Castillo-Mon-
toya, 2016). Each interview commenced with an ice-breaking question prompting infor-
mants to discuss their entrepreneurial projects and the decision-making process behind their
entrepreneurial behavior. Subsequently, the interviewer delved into the topics outlined in
the protocol. All interviews were conducted in Italian via Zoom®, a platform recognized for
its efficacy in remote qualitative data collection (Archibald et al., 2019). Interview lengths
ranged from 25 to 55 min, and all sessions were digitally recorded with participant consent.
Although the duration of the interviews was variable, methodological literature indicates
that data quality depends more on the alignment of questions with research goals and the
structure of the protocol than on the duration of the interview (Bearman, 2019; Kirkevold
& Bergland, 2009). Not less importantly, this argument is supported by recently published
works based on interviews of varying duration (e.g., Chen et al., 2024).

3.4 Data analysis

The data analysis adopted a narrative approach based on NVivo11® - which is recognized by
many scholars, such as Brandao (2015), Kikooma (2010), and Siccama and Penna (2008) as
one of the best software for qualitative data analysis. Following the procedure proposed by
Gioia et al. (2013), the analysis aimed at discerning meaningful storylines from the infor-
mants’ experiences and unfolded in three steps:

(i) First-order concepts: Twenty-two meaningful codes were identified from interview
transcripts, reflecting informants’ shared experiences and highlighting the favor-
able conditions that shaped their entrepreneurial endeavors. These codes were named
descriptively, aligning closely with the interviewees’ phrasal descriptors.

(i) Second-order themes: The concepts were examined to identify specific patterns, and the
number of first-order concepts was decreased to a manageable threshold on the basis of
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recurring phrasal descriptors. The concepts were then utilized as inputs to obtain a set
of seven second-order themes.

(ii1) Aggregate dimensions: the authors elaborate on the second-order themes by identifying
three theoretical aggregate dimensions: “individual”, “context”, and “individual-idea
nexus”.

The first author autonomously conducted the coding procedure, while the second author
acted as a confirmability auditor (Lincoln & Guba, 1985). As outlined in Table 2, the coding
process adhered to established methodological guidelines for qualitative research (Braun
& Clarke, 2006; Gioia et al., 2013; Saldafa, 2021) and was conducted in four key steps:
(i) open coding, carried out independently by two researchers to minimize bias; (ii) har-
monization meetings, during which the two researchers discussed and refined their coding
structures, supported by a third scholar who acted as a confirmability auditor; (iii) iterative
refinement to ensure consensus and alignment between researchers; and (iv) the develop-
ment of a thematic synthesis, organized into first-order concepts, second-order themes, and
aggregate dimensions.

Research’s trustworthiness is ensured by an authentic interaction with the informants,
whose narratives can be trusted based on the relationship created with them (Pratt et al.,

Table 2 Detailed coding

1. Open Two of the three re- Two different Lin-
procedure coding searchers independently (but similar) coln

performed open coding to  coding struc- and
prevent bias and maintain  tures, reflect- Guba
inter-coder reliability ing individual (1985)
Themes and patterns were  perspectives on  Salda-
identified separately, ensur- the data, ensur-  fa
ing diverse perspectives in  ing diversity of ~ (2021)
the analysis interpretation

2. Harmo- The initial coding struc- A unique and Lin-

nization tures were compared and ~ harmonized coln

meetings  harmonized through two coding structure, and
in-person meetings to ensuring consis-  Guba
resolve discrepancies. tency and trans-  (1985)
A third researcher served ~ parency in data  Salda-
as a confirmability auditor  interpretation fla
to ensure the final coding (2021)

framework was objective
and consistent

3. Iterative The harmonized coding A refined coding  Braun
refinement framework was iteratively ~ framework and
refined Clarke
(2006)
Salda-
fa
(2021)
4. The- Validated codes were Finalized coding Braun
matic categorized into first-order  structure that and
synthesis  concepts, second-order shows first-order Clarke
themes, and aggregate concepts, second- (2006)
dimensions order themes, Gioia
This final coding frame- and aggregate et al.
work provided a clear dimensions (2013)

structure for the study’s
theoretical development
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2020). The interviewer and the interviewees were both academics; therefore, the researchers
were regarded as peers. Anonymity has been guaranteed by using pseudonyms to identify
each informant in the interviews’ transcripts and presentation of the results.

4 Findings

Three primary findings emerged, which concern: (i) the factors influencing doctoral stu-
dents’ decisions to contribute to research application by engaging in academic entrepreneur-
ship, (ii) the dynamics underlying their decision to engage in academic entrepreneurship,
and (iii) the driver(s) of the abovementioned dynamics.

4.1 Factors influencing the decision to engage in academic entrepreneurship

As shown in Fig. 1, the emerging coding structure highlights a set of factors that correspond
to the aggregated dimensions: (i) the individual, (ii) the context, and (iii) the individual-idea
nexus.

4.1.1 The individual

This aggregate dimension reflects the distinctive combination of motivational drivers, prior
experiences, and personal backgrounds that shape each individual’s trajectory towards
entrepreneurship. While the motivations expressed are diverse, a recurring theme is the
desire to translate research into broader societal value. For example, Giulia (History and
Archeology— University of Rome “La Sapienza”) expressed her wish to ‘bring to society a
unique contribution’, which illustrates this orientation.

Another influential factor is the perception of academia as an uncertain or limited career
path, which motivates some doctoral students to explore alternative avenues. ‘The first rea-
son was that I wanted to carve out a chance to go beyond academia; after three years of
doctorate, I can say to be aware of the limitations and difficulties of the academic career’
(Antonio— Biological Science— Marche Polytechnic University).

1st Order Concepts 2nd Order Themes Aggregate Dimensions
Social impact Entreprencurial Career
Beyood Avadenia I [:> Individual Motivation
Family Background ‘Academic Expericnce
No-profit Experience Work Experience ‘:> Human Capital

Colleagues Professional Network —
Poers Friends  e—- Social Networks -

Supportive Supervisor My supervisor proposed me ; 3
Inspiring Supervisor |:: = Supervisor

| Questioning the role of university support system |  —- University Support =

Entrepreneurial Aspirations  Propensity for Challenge |:> Personal aspirations

Outside The Lab associated with the idea - =
Ihave always had the idea  passion ::> Psychological ownership of

My idea was bornoutofa  That need had to be solved th Idea

Fig. 1 Coding structure
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Interestingly, some interviewees explicitly stated that their motivation to become entre-
preneurs drove them to pursue a doctorate. This perspective positions doctoral experience as
a strategic pathway to develop specific competencies and professional networks critical for
launching their entrepreneurial ventures. The insight by Riccardo (Media and Communica-
tion— University of Rome “La Sapienza”) exemplifies this link:

For me, a Ph.D. is a tool for facilitating the possibility of opening a business.

Prior work experience plays an important role in shaping the academic entrepreneurship of
doctoral students, providing both valuable skills and opportunities to build partnerships that
facilitate their entrepreneurial transition. Giorgia (Law - University of Venice “Ca’ Foscari”)
exemplified this connection, recalling how she met a friend during their fellowship and how,
together, they ‘started to think about an organization like this one’. Similarly, prior volun-
teering experience has proven influential in nurturing their entrepreneurial transition. Sergio
(Software Engineering— University of Bologna) shared how co-founding an NGO before
starting his Ph.D. provided him with critical soft skills that proved useful in his journey:
‘This experience endowed me with several soft skills which have been useful for me’.

Family background also plays a significant role, as seen in both parents’ political involve-
ment— ‘My parents had some political experience at the local level, and there is a lot of
political talk in my house’ (Lavinia— Political Science— University of Rome “Roma 3”)—
and entrepreneurial experience— ‘My father is an entrepreneur, and I think it facilitated my
mental predisposition to put myself out there’ (Antonio— Biological Science— Marche Poly-
technic University). These narratives suggest that personal histories can influence doctoral
students’ decision to engage in academic entrepreneurship indirectly, by shaping values,
attitudes, and predispositions.

Importantly, the ventures initiated by the participants are not always direct extensions of
their doctoral research. Instead, they often reflect the cumulative effect of personal experi-
ences (whether professional, voluntary, or familial) that transcend disciplinary boundaries.
This underscores the multifaceted and often non-linear nature of doctoral students’ paths
toward entrepreneurship. Such complexity highlights the importance of analyzing academic
entrepreneurship not merely through institutional structures but through the personal trajec-
tories and contexts that inform each individual’s decision-making process.

4.1.2 The context

Our informants’ accounts demonstrated that the surrounding context can be both an obstacle
and an enabler for entrepreneurial action. This aggregate dimension is manifested as three
second-order themes: the social networks, the supervisor, and the university support. The
social networks imply a peer-to-peer relationship with other actors inside and outside the
university. Specifically, our interviewees recognize a prominent role for colleagues and
friends; thus, the importance of both formal and informal relationships is recognized. The
quote below perfectly synthesizes how friends might influence the academic entrepreneur-
ship of doctoral students:

‘We were neighbors, therefore a wonderful friendship was born, [.Jshe had a similar
idea’ (Amelia— History and Archaeology— University of Rome “Tor Vergata”).
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The influence of the supervisors, although multifaceted, appears to be significant for the
academic entrepreneurship of doctoral students. Supervisors come into play in three main
ways (Fig. 2). In the first scenario, they provide tangible or intangible support for an essen-
tially individually driven process. In the second scenario, the supervisors act as sources of
inspiration, while in the third case, they are the most determinant push factor toward aca-
demic entrepreneurship of doctoral students.

Despite this, most informants reported limited or passive engagement with institu-
tional support systems. Rather than catalyzing their ventures, university structures were
often perceived as disconnected from their specific needs or timelines. For example, Marco
(Industrial Engineering— University of Bologna) remarked: ‘Everything came from me.
The university setting didn't hinder me, but it didn t support me either’ (Marco— Industrial
Engineering— University of Bologna). This evidence emerges consistently, regardless of
the research area to which the interviewed doctoral students belong (i.e., STEM, social sci-
ences, or humanities). As a result, our data converged on a unique first-order concept that
describes how university support affects doctoral students’ entrepreneurial journey, labelled
as entrepreneurial support from the university. Strikingly, university infrastructures such
as incubators or start-up competitions were rarely the early cradle of doctoral students’
decision to engage in academic entrepreneurship. Instead, they played a confirmatory or
marginal role, often accessed after the venture concept was already developed. For instance,
Michele noted that their idea was “too niche” to be supported, illustrating a gap between
generic institutional offerings and the specificity of doctoral research ventures. Francesca’s
experience echoed this sentiment:

‘University incubators were not useful for the creation of the start-up [...] we were
incubated when we already were a company’ (Francesca— Biological Science— Uni-
versity of Sassari).

Moreover, some participants highlighted exclusionary features in university programs that

disproportionately favored technological ventures. Giorgia, whose motivation centered on
leveraging legal expertise for social impact, noted:

Meaningful quote 1st Order Concept

My supervisor has been absolutely great, I have nothing
to complain about. When we then told him that we aimed :> [ Supportivc S“PCI'\-'isor I

at creting a start-up, he was even more enthusiastic

The supervisor's influence was absolutely helpful for my

entrepreneurial career: he gave me the attitude to try to lj | lnspiring supcrvisor l
look beyvond the only research

My supervisor asked me if | would like to start with him

an aitempt to commercialize, that is to create a company :> I Supervisor’s request I
around this research idea

Fig. 2 Different role of the supervisor in doctoral students' entrepreneurial transition
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‘These courses are too focused on science disciplines, and they leave out all those who
do not come from that world. That'’s why I didn't finish that course’ (Giorgia— Law—
University of Venice “Ca’ Foscari”).

These narratives collectively suggest that, while doctoral students do not operate in iso-
lation, the institutional context (particularly university-based entrepreneurship support) is
often misaligned with their specific trajectories. This raises important considerations for
technology transfer policies that rely on formal infrastructure as the primary enabler of
early-stage academic entrepreneurship.

4.1.3 Individual-idea nexus

The analysis highlighted a third aggregate dimension that describes the nexus between the
entrepreneurs and the idea behind their action, which is formed of two second-order themes:
the psychological ownership of the idea and doctoral students’ personal aspirations associ-
ated with the idea.

Psychological ownership is the mental condition in which entrepreneurs believe that
their idea is ‘theirs’ (Pierce et al., 2001), serving as an indicator of how closely they identify
with and feel connected to their idea. It is formed of three first-order concepts that represent
(i) doctoral students’ conviction of having had the idea a long time before their entrepre-
neurial action took place (i.e., before founding a new organization), (ii) the link between the
entrepreneurial idea and doctoral students’ passion for that topic, and (iii) Ph.D. entrepre-
neurs’ awareness that a specific need had to be addressed.

Our findings reveal a spectrum of psychological ownership among participants. For
some, the idea was a natural extension of long-standing interests and convictions. For oth-
ers, it was more circumstantial, shaped by external input or opportunity. Riccardo (Media
and Communication— University of Rome “La Sapienza”), for instance, showed strong
ownership: ‘There has always been the idea of a business start-up in this field .

The narrative of Serena (Computer Science— University of Cagliari) is a completely
opposed example, having weak psychological ownership. She has been involved in an
entrepreneurial project to exploit a specific research result, which appeared to be promising.
However, as she claimed, she would never have had the idea without the supervisor’s insis-
tence— ‘If he [i.e., my supervisor] had not insisted, I would never have done it.

Personal aspirations form the last second-order concept, being the intrinsic reason why
doctoral students decided to leverage one business idea and not another. In this vein, the
need that entrepreneurs feel to not stay just within academia is meaningful. Such aspira-
tions help explain why students may choose to engage in entrepreneurship even when their
academic trajectory does not overtly lead in that direction. Andrea (Environmental Biology—
University of Cagliari) noted:

I’ve always been interested in being an entrepreneur, and in having an impact on my
local area.

The propensity to look outside the lab is another element that moved entrepreneurs to make
an effort to assess whether their research might solve any kind of social or economic issue
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by constantly looking outside the laboratory they were working in, and being aware of what
priorities deserve to be addressed. This aspect is highlighted by Danila’s account:

‘We had already analyzed the problems, and the issues related to the circular economy
were already in our minds— more specifically, the problem of food waste’ (Danila—
Medical Biotechnology— University of Salerno).

4.2 The dynamics underlying doctoral students’ decision to engage in academic
entrepreneurship

Looking at the interaction among the key factors, we identified two general patterns that
characterize doctoral students’ decision-making process towards academic entrepreneur-
ship. These patterns reflect the relative influence of individual agency versus contextual
forces.

The first is the “inner push” pattern, where individual-level motivations emerge as the
dominant drivers of entrepreneurial behavior, and the surrounding context, including super-
visory or institutional inputs, plays a secondary role. This pattern is marked by a strong
desire to generate societal impact through research and by a conscious pursuit of career
alternatives beyond academia. What distinguishes this dynamic is not only the presence of
motivation but its deep alignment with the individual’s broader life orientation. The nar-
rative by Serena (Computer Science— University of Cagliari) illustrates this dynamic. Her
motivations were rooted in a desire to create impact with her expertise, underpinned by
formative personal experiences. Similarly, Amelia (History and Archaeology— University
of Rome “Tor Vergata”) reflects a value-driven outlook that reinforces this “inner push™:

I feel bad if I have to stay only within academia. Especially since I deal with contem-
porary issues in my research, I firmly believe that the most sensible thing for me is to
put my knowledge to use.

In contrast, the “social pull” pattern emerges when contextual elements, especially supervi-
sors or peer networks, play a central role in guiding or initiating the entrepreneurial process.
In these cases, doctoral students are often invited into ongoing projects or encouraged by
mentors to pursue opportunities they had not independently conceptualized. While individ-
ual motivations are not entirely absent, they tend to be secondary and more career-oriented
than purpose-driven. Silvio’s (Telecommunication Engineering— University of Cagliari)
experience exemplifies this pattern. His venture was catalyzed primarily by his supervisor’s
initiative and by the needs expressed by external stakeholders:

‘The supervisor has been the driving force for everything’, he remarked. Nonethe-
less, an individual aspiration for collaborative work remained: ‘The idea of bringing
together a group of people working in a coordinated way to achieve a common goal
[.] is something that has always fascinated him.

In both dynamics, university-based entrepreneurial support structures appear to play a lim-

ited role. Technology transfer offices and incubators are rarely described as foundational.
Rather, they tend to engage with students’ ventures at more advanced stages, often serving
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as validation platforms rather than initiators. This is illustrated by Michele’s experience
(Information Engineering— University of Brescia):

‘We tried to propose ourselves at an accelerator run by the university, but we immedi-
ately realized that it was not useful for us because we were too niche’.

Similarly, Francesca (Biological Science— University of Sassari) emphasized the belated
utility of such institutional mechanisms:

‘University incubators were not useful for the creation of the start-up [...] we were
incubated when we already were a company’.

These observations reinforce the notion that while universities may provide structural
resources, the initial entrepreneurial momentum often arises either from within the indi-
vidual or through proximate social influences (particularly from supervisors) rather than
through formal institutional channels.

4.3 The driver(s) of the underlying dynamics

In interpreting the results, it was evident that the nexus between the individual and the
entrepreneurial idea was a critical issue that differentiated the “inner push” pattern from the
“social pull” pattern (see Fig. 3).

When this nexus is strong, meaning that the individual deeply identifies with the idea, has
nurtured it over time, or sees it as tightly linked to their personal values, the “inner push”
dynamic tends to dominate. In such cases, the decision to engage in entrepreneurship stems
from a strong personal drive, with the individual dimension acting as the principal force
shaping entrepreneurial behavior. Conversely, when the nexus is weak—such as when the
idea is externally introduced or only loosely connected to personal aspirations—the “social

INNER PUSH

.

STRONG ) INDIVIDUAL CONTEXT
-
’—— *  Social impact * Friends
”’ *  Beyond academia *  Professional nerworks
+  Entrepreneurial career *  Start-up competitions
- p ¥
s
SOCIAL PULL
\\
~
~
~~~ /’_\\
‘~-~_ CONTEXT INDIVIDUAL

Push from supervisor * Beyond academia
Start-up competitions ¢ Academic experience

~_

Fig. 3 The two patterns of doctoral students’ entrepreneurial transition

@ Springer



Academic entrepreneurship through technology transfer: exploring...

pull” pattern emerges. Here, the decision to pursue entrepreneurship is primarily shaped by
contextual influences, especially the involvement or encouragement of supervisors.

Crucially, this distinction helps clarify how entrepreneurial trajectories are formed—not
simply as a product of isolated motivation or support, but through the interaction between
personal commitment and idea ownership. Regardless of the strength of the nexus, however,
university support appears to be a marginal factor across both patterns. The entrepreneurial
journey is most often navigated through the interplay of individual agency and proximal
social influences, particularly supervisory relationships.

Figure 4 illustrates this dynamic through two contrasting examples: Irene (Biologi-
cal Science— University of Cagliari) and Marta (History and Archeology— University of
Genoa). Irene demonstrated a strong individual-idea nexus, expressing a clear aspiration to
translate research into societal benefit:

I would have always liked to be able to valorize that research to make it available for
society.

Her motivation was intrinsically driven, as she noted:

The idea of going outside the research environment to make this new technology
usable for others inspired me.

In her case, the supervisor and research group provided passive encouragement - ‘Both
the supervisor and the research team enjoyed my entrepreneurial idea, and they supported
us’ - but were not instrumental in the initiation. University support was similarly limited in
the early stages, although later participation in a start-up competition helped validate the
initiative.

On the other hand, Fig. 5 exposes Marta’s journey towards creating her academic spin-
off. She showed a weak nexus with the entrepreneurial idea— “I was interested in the topic
I was studying, but I was not considering leveraging it entrepreneurially”. As a result, the
suggestion of starting a spin-off originated from her supervisor— “When he— i.e., the super-
visor— proposed this opportunity, I thought of starting a spin-off”’. Consequently, the indi-

1 believe in the need to develop
something that resultsfrom
research and that can be
axploited by the community, [.]
that is something good for the
community

Iwould have liked 1o be able
10 vaorise that research to
make it available for society,
50 to get out of the academia
10 give something to others
as well

The idea of going outside the
research environment to make this
new technology usable for others
inspired me

!
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0
\ IS DECISION TO
m VENTURE
STRONG
INDIVIDUAL- INNER PUSH Both the supervisor and the
IDEA NEXUS H resaarch toam anjoyed my
entrepreneurial idea, and they
supported us
,00O
SUPPORTIVE
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Fig.4 Meaningful example of “inner push” (Irene)
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Fig. 5 Meaningful example of “social pull” (Marta)

vidual dimension has been overall marginal in her entrepreneurial journey. Unlike Irene,
Marta’s entrepreneurial endeavor did not come from a personal motivation but rather from
external encouragement, and she did not mention the support from the university as hav-
ing any utility in her entrepreneurial journey. Instead, her path was significantly shaped by
the guidance and encouragement of her supervisor, highlighting a different dynamic where
external influence played a crucial role.

5 Discussion

This study focused on doctoral students as key entrepreneurial actors in the implementation
of technology transfer activities. The findings highlighted that doctoral students’ decision-
making process towards academic entrepreneurship is realized through two distinct pat-
terns: the “inner push”, driven by personal motivation, and the “social pull”, shaped by
relational influences - most notably supervisors and peer networks. These patterns under-
score the interplay between micro-level agency and macro-level institutional structures in
shaping doctoral students’ entrepreneurial decision-making. While the ‘inner push’ pattern
highlights individual motivations and human capital, the ‘social pull’ dynamic reflects how
institutional actors (especially supervisors) activate entrepreneurial pathways. This inter-
play suggests that technology transfer should not be viewed solely as a policy or institu-
tional function, but as a relational process shaped by how individuals navigate and respond
to institutional environments (Opizzi et al., 2024).

Overall, this study has four theoretical implications. First, by centering on doctoral stu-
dents, it enriches the understanding of their active and agentic role as potential academic
entrepreneurs. Unlike prior studies that have often portrayed them as peripheral actors (e.g.,
Hayter et al., 2017; Rizzo, 2015), our findings underscore their capacity to initiate and
shape entrepreneurial ventures independently, thus extending research on student-led inno-
vation within universities. Second, we unpack the dynamic interplay between individual
and contextual factors, revealing that their relative importance varies depending on doctoral
students’ psychological ownership of their idea. This perspective enriches debates in the
literature that have reported contrasting findings on the role of institutional support (e.g.,
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Bienkowska et al., 2016; Muscio & Ramaciotti, 2019), by showing that these elements are
contingent on doctoral students’ relationship with their entrepreneurial idea.

Third, diverging from the prevalent focus on entrepreneurial intentions (e.g., Erikson et
al., 2015; Feola et al., 2019), our study investigates actual entrepreneurial behavior, engag-
ing with doctoral students who have launched ventures. This behavioral orientation allows
us to more accurately capture the complexity of entrepreneurial decision-making processes,
thereby advancing research that seeks to understand entrepreneurial actions rather than
intentions alone. Finally, and in line with the previous point, our findings delineate fine-
grained patterns of entrepreneurial behavior, identifying underexplored antecedents such as
the role of the supervisor and prosocial motivation.

5.1 Theoretical implications

This work offers two key theoretical contributions. First, it enhances the understanding of
the role of doctoral students in academic entrepreneurship as claimed in recent research
(Hayter et al., 2017) by investigating factors such as university policies, peer networks, and
supervisor’s support, and uncovering the multi-level dynamics influencing their decisions
to engage in entrepreneurial activities. This approach provides deeper insights into the deci-
sion-making processes that lead doctoral students to engage in entrepreneurial activities. By
doing so, the study shows that doctoral students, driven by personal motivations and shaped
by institutional environments, are not passive participants but active agents of innovation.

Second, this study contributes to the body of knowledge on entrepreneurial universities
by shedding new light on the role of university support, as claimed by recent research (Mus-
cio & Kitagawa, 2024). We critically re-evaluate the role of entrepreneurial support as it is
currently designed for doctoral students. Our findings indicate that doctoral students, irre-
spective of their field of study, make limited use of university-provided support structures,
such as technology transfer offices. When they do engage with these resources, it typically
occurs at a later stage of the entrepreneurial process, which is primarily initiated by indi-
vidual motivations and influenced by their social context.

Ultimately, our findings extend recent conceptualizations of academic entrepreneur-
ship (e.g., Feola et al., 2019; Guerrero & Urbano, 2019; Bienkowska & Klofsten, 2012) by
proposing a multi-level framework that considers both individual-level and organizational-
level factors while keeping a solid focus on doctoral students as entrepreneurial agents
within universities.

5.2 Limitations and future research

This study is not without limitations, and it opens avenues for future research on technology
transfer through academic entrepreneurship by doctoral students. First, the research is situ-
ated exclusively within the Italian context, which may limit the transferability of findings.
Italy’s academic and entrepreneurial landscape is characterized by distinctive institutional
features, such as mandated technology transfer frameworks and formalized support mecha-
nisms for doctoral students. To build a more nuanced and generalizable understanding of
PhD entrepreneurship, future studies should investigate how doctoral students engage with
technology transfer across varied national settings, both within and beyond Europe. Com-
parative research could illuminate cross-cultural differences and commonalities by examin-
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ing university support systems, entrepreneurial ecosystems, and socio-economic factors that
shape PhD entrepreneurship globally.

Second, the study is based on 28 semi-structured interviews. While data collection was
guided by the principle of theme saturation (Wutich et al., 2024; Guest and Johnson 2006),
that is widely recognized in qualitative research as sufficient for capturing core themes
considering that the goal is not to reach statistical generalizability but rather theory building
through its in-depth understanding, we acknowledge that the sample size may nonetheless
constitute a limitation. That said, we encourage future research to engage with larger and
more heterogeneous samples to enrich the empirical basis for understanding PhD entrepre-
neurship. Third, participant recruitment relied solely on LinkedIn®, which may have intro-
duced selection bias. This approach potentially overrepresents individuals who are active
in professional digital spaces, thereby excluding PhD entrepreneurs who operate informally
or do not publicly disclose their ventures. Future studies may benefit from using comple-
mentary recruitment strategies, such as snowball sampling or collaborations with university
incubators and entrepreneurship centers.

Finally, although our sample is diverse in terms of disciplinary backgrounds and reflec-
tive of the broader national academic landscape, we did not explicitly analyze interdisci-
plinary differences or the distinct characteristics of academic entrepreneurship ecosystems
across universities. These institutional variations could significantly influence doctoral stu-
dents’ entrepreneurial pathways. Additionally, future research could explore how individual
and contextual factors, particularly the role of digital transformation and emerging tech-
nologies (e.g., Al-driven incubation platforms, virtual mentoring networks), are reshaping
the entrepreneurial experiences and strategic orientations of doctoral students.

5.3 Practical implications

This study provides actionable insights for universities, policymakers, and ecosystem actors
seeking to foster entrepreneurial behavior among doctoral students. First, the identification
of distinct entrepreneurial patterns (i.e., the “inner push” and the “social pull”) highlights
the need for differentiated support strategies. Universities should design flexible mecha-
nisms that accommodate diverse entrepreneurial trajectories, tailoring support not only to
individuals’ motivational profiles but also to the stage of venture development.

Second, our findings underscore the critical influence of supervisors and the quality of
mentorship on entrepreneurial outcomes. Institutions should invest in training and incentiv-
izing academic supervisors to actively support and guide doctoral entrepreneurship. This
may include incorporating entrepreneurial mentorship into evaluation metrics and fostering
co-creation opportunities between doctoral candidates and faculty.

Third, the recognition of pro-social motivation as a driver of academic entrepreneurship
calls for a rethinking of valorization strategies. Universities and technology transfer offices
should broaden their understanding of value creation beyond economic returns to include
societal impact, thus making entrepreneurial pathways more attractive and legitimate for
mission-driven PhD candidates.

Lastly, by focusing on actual entrepreneurial behavior rather than mere intentions, our
findings advocate for a stronger integration of experiential learning within doctoral pro-
grams. Embedding entrepreneurship in doctoral curricula through hands-on projects, incuba-
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tor access, and interdisciplinary collaboration can significantly enhance the entrepreneurial
capacity of universities and contribute to more robust knowledge transfer mechanisms.

Appendix A

Literature review on the early stage of doctoral students’ entrepreneurship.
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Research results
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Boh, W.-F., De-Haan,
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technology transfer
through entrepreneur-
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The Journal of
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41(4), 661-669.

Doctoral students have high
potential as specialized
workers beyond academic
career

Doctoral students conduct a
large part of university re-
search, and they are the new
generation of academics
Because of their increasingly
positive attitude towards
industry collaborations,
doctoral students are a
promising bridge between
university and industry

Student entrepreneurship
(not precisely defined) plays
a vital role on for technology
transfer

Doctoral and post-doctoral
students are strategic (co)
players of spin-off
University spin-offs are
concrete career options for
doctoral students (oversup-
ply of PhD graduates)

They demonstrated the exis-
tence of a gender difference
(females vs. male) along

all the elements of doctoral
students’ intrapreneurial
intentions

The perception of university
support changes depending
on faculties and hierarchi-
cal level

Collaboration with industry
positively affects doc-

toral students’ perception of
support

Four different entrepreneur-
ial pathways are identified,
three of which involve
doctoral students

While university spin-offs
might emerge from partner-
ships between faculties and
doctoral students, there is
also the case of pure initia-
tive arising from doctoral
students

By implementing entre-
preneurship ecosystems,
universities can encourage
doctoral students to con-
sider entrepreneurship as
viable and appealing career
option

Further research on
university factors
affecting doctoral
students’ intrapre-
neurial intentions
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how public policy
might affect Ph.D.
entrepreneurship

The role of research
team and supervisor
on doctoral students’
entrepreneurial
process should be
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The multifaceted
role of university
policies at different
levels should be
investigated

Three main tools

to foster spin-off
development are
identified, that are
suggested to be
studied in future re-
search: (i) Fostering
the fit of the aims of
the university, TTO,
faculty, and doctoral
students; (ii) ex-
ploiting universities’
resources for tech-
nology transfer; (iii)
Encourage doctoral
studentsl students to
consider technology
commercialization
by means of spin-off
as a viable career
option
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Articles

Why studying doctoral
students

Research results

Future research

Dooley, L., & Kenny,
B. (2015). Research
Collaboration and
Commercialization:
The PhD Candidate
Perspective. Industry
and Higher Educa-
tion, 29(2), 93-110.

Erikson, T., Knock-
aert, M., & Foo, M.
Der. (2015). Enter-
prising scientists:
The shaping role of
norms, experience
and scientific produc-
tivity. Technological
Forecasting and
Social Change, 99,
211-221.

Feola, R., Vesci,

M., Botti, A., &
Parente, R. (2019).
The Determinants
of Entrepreneurial
Intention of Young
Researchers: Com-
bining the Theory
of Planned Behavior
with the Triple Helix
Model. Journal

of Small Business
Management, 57(4),
1424-1443.

Hayter, C. S., Lubyn-
sky, R., & Maroulis,
S.(2017). Who is
academic entrepre-
neur? The role of
graduate students in
the development of
university spinoffs.
The Journal of
Technology Transfer,
42(6), 1237-1254.

@ Springer

Doctoral students have an
important role in knowledge
transfet, due to the fact that
some of them will not work
inside the academia, thus
valorizing their specific com-
petencies in the industry
They might contribute to
reinforcing the link between
universities and industry
Having less commitment
compared to tenured aca-
demic staff, they are more
likely to entrepreneurially
exploit their knowledge

Doctoral students are studied
jointly with postdoctoral
researchers as promising
academic entrepreneurs

Doctoral students conduct a
significant portion of univer-
sity research

They show a propensity to
interact with industry
Doctoral students as “natu-
ral channels” for knowledge
transfer processes

Students are more likely to
create new ventures than
faculty

They are heavily involved in
the development and running
of university spin-offs
Doctoral students have a
“catalytic role” in academic
entrepreneurship

Overall, doctoral stu-

dents have positive
attitudes towards research
commercialization

Family background
positively affects doctoral
students’ attitudes towards
research commercialization

Previous start-up experience
positively affects doctoral
students’ and postdoctoral
researchers’ enterprising
aspirations (start-up
aspirations)

Enterprising norms do

not affect their enterpris-
ing aspirations (start-up
aspirations)

University support

fosters doctoral students’
entrepreneurial intentions
through attitudes toward
entrepreneurship

Industrial and financial sup-
port affects their entrepre-
neurial intentions

The predictors of TPB
(attitudes, perceived behav-
ioral control, social norms)
influences doctoral students’
entrepreneurial intentions

Doctoral students are
leading players in the early
stage of the spin-off emer-
gence process, as well as
in spin-off growth (they are
the more active players in
university spin-off lauch)
Doctoral students face
struggles associated with
their academic and entre-
preneurial role, mostly due
to conflicts with tenured
faculty

Investigating further
the individual and
organizational
determinant behind
young scientists’
entrepreneurial
aspirations

Testing the models
on a wider sample
of doctoral students
Considering the role
of culture in the for-
mation of doctoral
students’ entrepre-
neurial intentions
An in-depth
investigation of the
dynamics throught
which university
support system af-
fects the formation
of doctoral students’
entrepreneurial
intentions

Further inquiry on
success factors of
student entrepre-
neurship (with

a main focus on
doctoral students)
More research on
the role of doctoral
students as entre-
preneurs beyond
spin-offs affiliated
with universities
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Articles

Why studying doctoral
students

Research results

Future research

Klofsten et al.,
(2021). Teaching
science and technol-
ogy PhD students
in entrepreneurship
- potential learn-
ing opportunities
and outcomes. The
Journal of Technol-
ogy Transfer, 46(2),
319-334.

Muscio and Rama-
ciotti (2019). How
does academia
influence Ph.D.
entrepreneurship?
New insights on the
entrepreneurial uni-
versity. Technovation,
82-83, 16-24.

Muscio, A., & Val-
lanti, G. (2022). The
gender gap in Ph.D.
entrepreneurship:
How do students
perceive the academic
environment? PLoS
ONE, 17(4 April),
1-15.

Doctoral students are one

of the largest targets of re-
searchers, as well as a highly
produtive target

They are future tenured
scholars whose actions will
affect knowledge production
and valorization in the next
future

Doctoral students are more
motivated than tenured
faculties to create new
ventures, although the new
ventures are less likely to be
university spin-offs (they are
younger and more propense
to risk)

PhD entrepreneurship has

a promising effect on local
development (it is an effec-
tive tool of university third
mission)

doctoral students are more
likely than faculty to over-
come the hurdles inherent in
the entrepreneurial process

Doctoral students are more
motivated than tenured facul-
ties to create new ventures
They are younger, more

risk propense, and have a
relatively short job contract
which makes them less con-
strained that tenured faculty
They do not need a “genetic
mutation” to perform well
in entrepreneurship

Ph.D. entrepreneurship

is vital for generating
knowledge-based ventures
and driving knowledge-
based local growth

Doctoral students’ attitudes
towards entrepreneurship
largely depend on the social
norms of their research
group (supervisors have
great influence in this sense)
Close peers and co-workers
might significantly affect
doctoral students’ entre-
preneurial attitudes and
behaviors
Boundary-spanning initia-
tives are vital for doctoral
students to breack their
isolation and become more
entrepreneurial

More emphasis on the insti-
tutional-level factors that af-
fect Ph.D. entrepreneurship
Longitudinal study to test
the causal relationship
between variables

Women face greater con-
strain than men in founding
a new venture

The main driver of female
doctoral students’ entrepre-
neurial initiatives is having
the possibility to work in a
gender-balanced environ-
ment in which they can find
same-sexed role models
and peers

n/a

University-level and
course-level factors
positively affect
Ph.D. entrepreneur-
ship.

* The factors are:
(i) entrepreneurial
environment; (ii)

a university policy
specifically devoted
to entrepreneurship;
(iii) applicability

of Ph.D. research
to the market; (iv)
collaboration with
industry as part of
the Ph.D. program;
(v) existence of
entrepreneurship
courses during
Ph.D.

To dig deeper

into the causes of
gender gap in Ph.D.
entrepreneurship
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Articles Why studying doctoral Research results Future research
students

Rizzo (2015). Why In general terms, doctoral Doctoral students (and Extending the

do scientists create students are promising aca-  graduates) might be pushed research to other in-

academic spin-offs?  demic entrepreneurs beside  towards entrepreneurship stitutional settings to

The influence of the  tenured faculty (institutional by the constraints of the further explore the

context. The Journal  theory, self-efficacy theory institutional environment relationship between

of Technology Trans- and human capital theory) the institutional

fer, 40, 198-226. factors (mostly con-

strains) and academ-
ics’ entrepreneurial
motivations
Disentangling the
multi-level con-
tingencies behind
doctoral students’
behind academics’s
entrepreneurial
action

Appendix B

Overview of European countries in terms of entrepreneurship education and R&D transfer'’

Economy Post-school entrepreneurial education and training R&D transfer
Austria 3.82 4.38
Canada 4.84 4.73
Croatia 3.77 3.36
Cyprus 4.34 3.91
France 5.52 4.06
Germany 4.92 4.90
Greece 4.02 4.93
Hungary 4.38 4.42
Italy 4.28 3.92
Latvia 5.22 4.98
Lithuania 5.36 5.31
Luxembourg 5.49 4.94
Netherlands 5.90 5.51
Norway 5.46 4.55
Poland 3.06 2.83
Romania 4.72 3.29
Serbia 3.53 3.88
Slovak Republic 4.16 3.23
Slovenia 4.55 4.10
Spain 5.12 3.39
Sweden 4.08 4.32
Switzerland 5.68 6.02
United Kingdom 4.87 4.28

19Source: Global Entrepreneurship Monitor.
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Appendix C
Interview protocol.
1. Introduction:

e The researchers introduce themselves and the research project and explain the purpose
of the interview.
e The researchers obtain consent to record the interview.

2. Introduction of the Informant:

e The informant is asked to briefly introduce themselves, including their name, academic
background, and current research focus.

3. Entrepreneurial Idea (Warm-Up):
e The informant is asked to describe their entrepreneurial idea.
4. Decision to Become Entrepreneur:

e The informant is asked to describe in detail the process behind their decision to ven-
ture into entrepreneurship and which factors have influenced it, including:

— Individual factors.
— Social factors.
— Institutional factors/university support.

5. Follow-Up Questions:

e The informant is asked to elaborate on any challenges faced during this decision-
making process.

e The informant is asked how their academic research contributed to their entrepre-
neurial idea.

6. Conclusion:

The participant is thanked for their time and insights;
The participant is asked if they have any additional comments or thoughts they would
like to share;

e The researchers inform the participant about the next steps in the research process and
how the findings will be used;

Funding Open access funding provided by Universita degli Studi di Cagliari within the CRUI-CARE
Agreement.
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