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ENCOURAGING ENTREPRENEURSHIP AMONG GRADUATE 

STUDENTS: CAN UNIVERSITY PROACTIVE POLICIES WORK? 
 

Abstract 

 

Over the last decades, entrepreneurship has gained popularity among university students, and 

universities have developed strategies that foster an entrepreneurial climate and influence 

students’ entrepreneurial intentions and behaviours. While extensive research has been 

conducted on Knowledge Transfer Offices (KTOs) in technology transfer, their role in promoting 

student entrepreneurship remains underexplored. This paper examines the impact of proactive 

entrepreneurship communication and educational support by KTOs on students’ entrepreneurial 

awareness, intentions, and participation to entrepreneurship actions. We implemented an 

exploratory randomized control trial with 158 graduate students from a major Italian university. 

The results indicate that proactive KTO communication of support increases awareness of 

university entrepreneurship initiatives and enhances perceptions of a supportive entrepreneurial 

environment. Although context-specific, these findings provide valuable insights for designing 

university policies to foster student entrepreneurship. Our study contributes to the literature on 

student entrepreneurship and highlights the effectiveness of KTOs in supporting student 

entrepreneurship through proactive communication and education. 

 

 

1. Introduction 

Over the last decades, changes in the labour markets—driven by rapid technological 

advancements, increased globalization, and growing flexibility—have been accompanied by a 

rising popularity of entrepreneurship as a potential career option among younger generations, 

particularly university students (Edelman et al., 2016; Ozdemir, 2022). Student entrepreneurship 

has become a topic of debate among scholars, practitioners, and policy-makers in several OECD 

countries due to its potential to positively impact the economy (Åstebro et al., 2012; Wright et 

al., 2019). Student entrepreneurship generally refers to the creation of new ventures by students, 
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e.g. Ph.D. students, master’s or undergraduate students (Conti & Grimaldi, 2024).1  

Universities have been at the center of increasing attention to student entrepreneurship by 

continually defining strategies and organizational conditions that support an entrepreneurial 

climate (Bergmann et al., 2018; Rasmussen & Sørheim, 2006; OECD, 2022). Research has 

shown that universities can support the development of entrepreneurial mindsets and raise 

awareness of entrepreneurship as a desirable and feasible career orientation (e.g., Siegel & 

Wright, 2015), which in turn affects entrepreneurial intentions (e.g., Huyghe & Knockaert, 2015; 

Schmutzler et al., 2019). Among the initiatives that universities can undertake in this domain, 

there has been a proliferation of education and training programs, ranging from small business 

management to high-growth venture creation and individual-centered mindset and competence 

development approaches (for reviews, see Rideout & Gray, 2013; Hägg & Gabrielsson, 2020). In 

developing these initiatives, universities have either relied on departments and faculty members 

with expertise in entrepreneurship or, more broadly, have built on internal or external structures 

(Wright et al., 2019). In this regard, while Knowledge Transfer Offices (KTOs) have been 

extensively studied as structures dedicated to managing and facilitating university technology 

transfer, to the best of our knowledge, there is a lack of systematic studies examining their 

effectiveness in supporting entrepreneurship development within the university community 

(Balven et al., 2018; Bolzani et al., 2021; Nelson & Monsen, 2014). 

In this paper, we focus on the growing potential of proactive entrepreneurship 

communication and educational support activities carried out by university KTOs, aimed at 

increasing students’ awareness of their university’s organizational support and internal 

entrepreneurial ecosystem (e.g., Balven et al., 2018). Addressing internal communication and 

 
1 In addition to current students, many startups are founded by young alumni, i.e., recent university graduates (Wright 

et al., 2019). There is some debate about the appropriate cut-off point for defining alumni as “recent graduates”, but 

a period of around three years after graduation is generally considered acceptable. Nabi et al. (2017) demonstrate 

that the most important impact of entrepreneurship education in leading to student startups is likely to occur after the 

program concludes. 
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educational support is crucial due to their important role in complementing “stronger” actions that 

universities invest in to support academic entrepreneurship, such as internal calls to scout ideas, 

dedicated mentorship programs to help aspiring academic or student entrepreneurs develop their 

business plans, internal PoC funding projects, and investments in incubation and acceleration 

activities. This “complementing” function is central because it aims at creating a fertile internal 

environment, facilitating harvesting the effort done. It serves to disseminate knowledge about 

these “stronger” actions, generating awareness and, at the same time, build legitimacy and 

institutional conditions for cultivating academic entrepreneurship.  

Practically speaking, proactive entrepreneurship communication and educational support 

activities by KTOs may include direct mailing and communication campaigns, the organization 

of seminars, workshops, and of face-to-face meetings on commercialization issues involving 

researchers, students, and influential figures from the external ecosystems (entrepreneurs, VCs, 

managers, etc.). In an explorative manner, it is expected that such forms of communication and 

educational support can increase students’ entrepreneurial awareness, motivate them to share and 

commercialize new ideas, and enhance their entrepreneurial career intentions and participation in 

entrepreneurship and technology transfer at their universities. Building on these premises, we 

address the following research questions in this paper: “What is the impact of proactive 

entrepreneurship communication and educational support provided by university KTOs on 

graduate students’ entrepreneurial awareness, career intentions, and participation in 

entrepreneurial initiatives?”.  

Researching this topic is relevant because if students lack knowledge of the entrepreneurship 

initiatives and support services offered by the KTO, they may miss significant opportunities to 

assess the extent of available support, which could limit the development of their entrepreneurial 

career intentions and engagement in practical entrepreneurial activities. Therefore, it is very 

important to measure the effectiveness of proactive entrepreneurship communication and 
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educational support activities carried out by the university KTO. There is the risk that 

universities may allocate and spend budget for such activities, yet students may not reply 

extensively to such efforts (e.g., Shcheglova, 2023). Given that KTOs are often small and rely on 

limited resources (ASTP, 2020), it is crucial to understand whether it is worthwhile to involve 

KTO personnel in stimulating and supporting student entrepreneurship. 

To address these questions, we conducted an exploratory study through a field experiment 

in collaboration with the KTO of University X in Italy.2 A total of 411 master's and Ph.D. Students 

in STEMM disciplines (Science, Technology, Engineering, Mathematics, and Medicine) at 

University X were randomly assigned to two groups within a randomized control trial (RCT): a 

group that received direct communication and educational support on entrepreneurship from the 

university KTO staff (including personalized emails about support initiatives, face-to-face advising 

at ad-hoc scouting events, and subsequent individual guidance activities), and a control group that 

did not receive this type of treatment. The RCT aimed to assess the impact of receiving proactive 

entrepreneurship communication and educational support from the KTO on three sets of outcomes 

for graduate students: knowledge of university initiatives and the entrepreneurial environment, 

intentions to engage in entrepreneurship (and their cognitive determinants), and participation in 

entrepreneurial actions (including involvement in university activities supporting entrepreneurship 

and preparatory actions for startup).  

Based on 158 responses to the post-treatment survey, our results suggest an improvement in 

students’ awareness of university initiatives supporting entrepreneurship and their perception of the 

university environment as favorable for entrepreneurship among graduate students randomly 

assigned to the treatment group. These findings provide valuable insights for designing effective 

university policies and actions to proactively foster students’ engagement in creating and managing 

new ventures, though they are dependent on the specific context in which the intervention took 

 
2 To preserve anonymity, the details about the University will not be disclosed during the blind review process. 
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place and based on a small sample. 

This paper makes two significant contributions to the literature. First, by acknowledging that 

students are a key driver of university-based entrepreneurial activity (Åstebro et al., 2012; Wright 

et al., 2019), it adds to the body of research on academic entrepreneurship by providing new 

evidence on how universities can implement policies and initiatives to enhance graduates’ 

participation in entrepreneurial activities. Second, it highlights the role of KTOs in stimulating 

entrepreneurship beyond traditional technology transfer activities (Bolzani et al., 2021), 

specifically in supporting student entrepreneurship through internal communication and education 

(e.g., Balven et al., 2018).  

The remainder of this paper is structured as follows. Section 2 reviews the background 

literature on university and KTO activities promoting student entrepreneurship. Section 3 outlines 

the research methodology and data collection process, following our RCT protocol. Section 4 

details the variables and estimation approach. Section 5 presents the summary statistics and 

randomization checks. Section 6 reports the main regression results, including robustness checks, 

additional analyses, and qualitative insights. Section 7 discusses the findings and offers 

theoretical and managerial/policy-making implications in light of the study's limitations. 

 

2. Literature review 

2.1. Universities developing entrepreneurship-supportive environments 

Universities play a crucial role in addressing social and economic needs and challenges by 

enhancing graduate employability, promoting social mobility, contributing to national and local 

economic growth, and stimulating new enterprises and innovation (OECD, 2022). They have 

faced growing pressures to become “entrepreneurial” (Foss & Gibson, 2015) and take a more 

active role in equipping staff and students with initiative, innovation, creativity, and knowledge 

needed to navigate increasingly uncertain and complex societal environments (OECD, 2022). As a 
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result, universities have paid increasing attention to student entrepreneurship over the last few 

decades, particularly among graduates from a variety of disciplines (e.g., Åstebro et al., 2012; 

Bergmann et al., 2018; Siegel & Wright, 2015).  

Our review of the literature reveals two patterns through which universities have sought to 

develop an entrepreneurship-supportive environment (e.g., Bercovitz & Feldman, 2008; 

Bergmann et al., 2018; Siegel & Wright, 2015). The first pattern relates to the development of 

specific entrepreneurial education initiatives, which primarily aim to improve students’ 

entrepreneurial decision-making by providing them with frameworks, models, and academic 

perspectives. These initiatives help students think about business tools (“know-what,” e.g., 

business model canvas), processes (“know-how,” e.g., effectuation, lean startup, design thinking, 

resource acquisition), and people and networks (“know-who,” e.g., start-up societies, mentors, 

local entrepreneurial communities) (Bolzani & Luppi, 2021; Williams Middleton & Donnellon, 

2014; Stephens et al., 2021). A second pattern involves the development of structures dedicated 

to supporting entrepreneurship, such as innovation and entrepreneurship councils, advisory 

boards, centers for entrepreneurship education, start-up garages or incubators, and accelerators to 

support business growth—often through external alliances with investors, incumbent companies, 

and local governments (e.g., Seet et al., 2018; Wright et al., 2019; Wolf, 2017). These structures 

help form a community of practice that enables situated learning, where students and graduates 

can develop “an enterprising mindset that will help them whatever career they pursue in the 

future” (Jones et al., 2021, p. 375). As we discuss in the next section, however, the potential role 

of KTOs has been overlooked (Wright et al., 2019; Bolzani et al., 2021; Nelson & Monsen, 2014). 

These two patterns for stimulating a supportive context for entrepreneurship are indeed 

related. Overall, the literature converges in highlighting that university initiatives primarily aim 

to foster an entrepreneurial mindset and transversal entrepreneurial competencies (e.g., Bacq et 

al., 2017; Rasmussen & Sørheim, 2006; Secundo et al., 2021), while also considering the creation 
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of a viable startup as the goal of learning approaches (Williams Middleton & Donnellon, 2014). 

For example, several university incubation programs adopt a range of employability-related 

measures for success (e.g., developing a portfolio or resume, being hired as an 

employee/consultant/volunteer, engaging with the industry; McGee et al., 2021). This may be 

particularly important in environments with limited waged employment opportunities or 

predatory alternatives, such as those related to conflict or crime (Kolade, 2018). 

Support for entrepreneurship in universities is defined by the design and development of a 

context where entrepreneurship is granted social legitimacy and backed by the organization at 

various levels (e.g., individual research and administrative staff, formal structures dedicated to 

technology transfer, innovation and entrepreneurship, and linkages with industry and 

entrepreneurial ecosystems; Balven et al., 2018; Siegel et al., 2007). Such an environment can 

effectively activate entrepreneurial awareness and motivation, along with entrepreneurial 

intentions (e.g., Bae et al., 2014), as well as pre-startup and early-stage activities in the venture 

creation process (Henry et al., 2005; Bergmann et al., 2018). 

 

2.2. Proactive initiatives to support student entrepreneurship endorsed by KTOs 

KTOs in universities are tasked with bridging the gap between the research and business spheres, 

making them critical components of entrepreneurial ecosystems (Rasmussen et al., 2006). They 

promote the commercialization of research findings and technology transfer processes (Siegel & 

Wright, 2015; Villani et al., 2017) by providing technical advice, market expertise, networks, and 

management support (Bae et al., 2014). The extensive literature on KTOs has typically focused on 

modeling and explaining their performance, particularly in terms of generating measurable 

outcomes, such as patents, licenses, and spin-offs (e.g., Giuri et al., 2020; O’Shea et al., 2005). 

Moreover, previous studies have mainly concentrated on the role of KTOs in supporting research-

based commercialization activities by faculty members (Bergmann et al., 2018). 
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More recently, KTOs have been involved by their universities in implementing strategies that 

foster student entrepreneurship, adopting significant organizational changes to address this new role 

(Siegel & Wright, 2015; Boh et al., 2016). For example, KTOs partner in university initiatives 

aimed at creating and delivering entrepreneurship-related curricular programs and extracurricular 

initiatives, such as seminars, inspirational talks, face-to-face scouting, and ad-hoc thematic events. 

While this literature is still limited, some studies have highlighted that KTOs can contribute to 

creating an entrepreneurial culture or climate within universities through their connection to science 

commercialization and technology transfer processes (e.g., Bergmann et al., 2018; Siegel & Wright, 

2015). In a survey covering 176 university KTOs in 28 European countries, Bolzani et al. (2021) 

showed that most universities (approximately 86%) offered training programs on science and 

technology entrepreneurship with the direct involvement of the KTO. However, according to this 

study, the target audience for most of these training activities was doctoral and post-doctoral 

researchers (90%) or faculty members (82%), rather than undergraduate and master’s students 

(62%). Therefore, based on these findings, the efforts of KTOs can be seen as complementary to 

entrepreneurship-related curricular programs targeted at students (Wright et al., 2009; Nelson & 

Monsen, 2014). 

While it may be argued that KTOs can play a central role in developing a supportive context 

for entrepreneurship in universities by providing information, exposure, and role models (see 

Lundström & Stevenson, 2005), there is also evidence regarding the potential downsides of 

involving KTOs in such activities. First, available evidence warns that KTOs tend to define their 

scope as narrower than that of universities, focusing primarily on business and the valorization 

of research. As a result, they often undervalue the importance of students as key stakeholders and 

target audiences for their activities (Aerts et al., 2022; Wright et al., 2017). Second, the literature 

has cautioned that scientists and students have limited knowledge and awareness of the existence 

and work of KTOs and may bypass them by engaging in informal technology transfer (Huyghe 
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et al., 2016; Balven et al., 2018). 

Overall, the available evidence seems insufficient to clarify whether the role of KTOs in 

stimulating student entrepreneurship is both effective and efficient, especially when considering the 

required investments (e.g., structuring additional units and staff dedicated to these initiatives). In 

this paper, we aim to fill this gap, which is relevant both from a theoretical and policy-practice 

perspective. Specifically, we explore recent trends among KTOs to increase their visibility within 

the university, thereby raising awareness of their structures and services for entrepreneurship and 

technology transfer (see Balven et al., 2018). We examine specific proactive policies, which we 

define as “entrepreneurship communication and educational support actions”, aimed at fostering 

the development of an entrepreneurial climate and enhancing entrepreneurial competencies among 

the academic population. These communication and educational support actions encompass 

various activities aimed at reaching out to researchers and students. hey include (a) direct mailing 

and social media communication directed at students about entrepreneurship-related content (e.g., 

entrepreneurship events and training courses available within the university or local environment, 

availability of funding instruments or prizes to encourage entrepreneurial activities, and stories of 

successful entrepreneurs); (b) the organization of ad-hoc inspirational events (e.g., training days, 

guided visits to laboratories and maker spaces, face-to-face meetings with students to scout 

promising business opportunities); and (c) the provision of advice and feedback during the early 

stages of startup idea development. 

Such proactive entrepreneurship communication and educational support actions aim to 

raise students’ awareness, keep them updated, and systematically inform them about 

entrepreneurial opportunities available within the university. These actions provide information 

about the university’s structures involved in supporting entrepreneurship, thereby increasing 

students’ perception of the university environment as conducive to innovation, experimentation, 

and entrepreneurship. We suggest that such communication and educational support actions, 
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carried out by the KTO, positively influence several outcomes, including students’ awareness of 

university initiatives and the supportive environment for entrepreneurship. They may also foster 

the development of entrepreneurial intentions, stimulate interest and actual participation in 

entrepreneurship-related activities, encourage engagement in preparatory actions for 

entrepreneurship, and promote the creation of startups. Since we did not pre-register hypotheses 

for our study, we recommend that readers view our findings as exploratory. 

 

3. Research design 

Given the policy-oriented research question addressed by our study, we implement an RCT. The 

research design consists of the following steps: (1) data collection (baseline) from a broader 

population of graduate students with positive attitudes toward entrepreneurship at the time of the 

intervention; (2) sample selection and randomization; (3) implementation of the intervention; (4) 

data collection (outcomes) after the intervention; and (5) analysis. The following section provides 

a detailed description of each of these steps. Figure 1 offers an overview of the process. 

 

Figure 1 – Overview of the research design and timeline of the RCT 
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Source: Authors' elaboration 

 

3.1. Pre-treatment data collection: Baseline survey 

The trial took place at University X, one of the leading higher education institutions in Europe3. It 

is a large, comprehensive public university offering more than 200 academic programs across 

various fields. In 1996, it was one of the first universities to capitalize on changes in national laws 

regarding university intellectual property rights (IPRs) and the first to introduce a patent regulation 

(Baldini et al., 2015).  

Italian KTOs were formally established by national law in 1999 and regulated by a decree 

in 2000. This law also enabled students and researchers to participate in business creation projects 

(Algieri et al., 2013; Ciucci & Maupertuis, 2024). The most significant growth of KTOs occurred 

between 2001 and 2005, with the establishment of KTOs at nearly all Italian universities 

completed by 2008. Since the IPR regime in universities is based on professors' privilege, Italian 

 
3 More details about the university and its ranking (https://www.timeshighereducation.com/world-university-

rankings/2023/world-ranking) are not disclosed to ensure anonymity in the review process. 

https://link.springer.com/article/10.1007/s10961-020-09806-5#ref-CR10
https://www.timeshighereducation.com/world-university-rankings/2023/world-ranking
https://www.timeshighereducation.com/world-university-rankings/2023/world-ranking
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KTOs primarily focus on patenting and activities related to IP/copyright, followed by the creation 

of spin-offs, industry cooperation, and investment in technoscience parks and business incubators 

(Algieri et al., 2013; Ciucci & Maupertuis, 2024). 

The KTO of University X was established around 2005 and has always been one of the most 

active KTOs in Italy. At the time of the study, the KTO managed a portfolio of more than 370 

active and pending patents and was involved in 33 spin-off companies. In 2015, the university’s 

new governance developed a comprehensive strategy supporting entrepreneurship. As part of this 

strategy, the KTO was invested in the creation of a third division called “New Entrepreneurship” 

(in addition to the existing “IP Protection” and “IP Valorization” divisions). This new division 

aimed to further support research-based spin-offs and launch new initiatives targeting students. At 

the time of the study, 12 full-time employees worked at the KTO, three of whom were part of the 

“New Entrepreneurship” division, which directly supported this study.4  

The RCT was conducted through close collaboration between our research team and the 

KTO, which had a specific interest in evaluating the impact of certain activities aimed at promoting 

innovation and technology transfer processes. A junior research fellow worked with the KTO 

throughout the research design, implementation, and follow-up stages. 

The RCT targeted graduate students (Master’s and Ph.D.) from the STEMM schools at 

University X, focusing on those predisposed to entrepreneurship, as explained in section 3.2. A 

group of STEMM Master's and Ph.D. students were randomly assigned to two groups (with a 1:1 

allocation ratio): one group received proactive entrepreneurship communication and educational 

support from the university KTO staff, while the control group received no treatment. Therefore, 

the unit of randomization and analysis was the individual level (i.e., graduate student). 

The baseline data collection was conducted through an online questionnaire administered 

 
4 The main activities implemented by the KTO during the study included IPR protection and management, supporting 

the creation of startups and spin-offs, promoting knowledge cross-fertilization, idea prototyping, and open innovation 

initiatives. 

https://site.unibo.it/idea/en/our-innovative-businesses-start-ups-and-spin-offs
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to Master’s  and Ph.D. students from STEMM schools. The primary objective of this data 

collection was to gather baseline information on the variables of interest. We obtained data on 

the number of enrolled students in each school to ensure the survey sample was representative 

of the University’s STEMM student population. Relevant Master’s courses and doctoral 

programs were identified for the survey. For Master’s students, we selected, identified, and 

contacted the professors in charge of 9 courses within the University’s STEMM disciplines, 

attended by first-year students enrolled in the 2018-2019 academic year. A member of the KTO staff 

visited each course between November and December 2018 and requested that students complete 

the questionnaire, which was presented as part of a research project conducted by Department XX 

in collaboration with the University’s KTO. For Ph.D. students, the KTO staff contacted the program 

coordinators of all STEMM Ph.D. programs at University X in May 2019, asking them to circulate 

the survey on their behalf.5 We obtained responses from 15 out of 27 STEMM Ph.D. programs 

at University X. 

In this baseline data collection exercise, we gathered 643 responses to the questionnaire (482 

from Master’s students and 161 from Ph.D. students). The analysis of the baseline survey 

responses indicates a good level of representativeness with respect to the population of graduate 

students across the STEMM Schools at University X. 

 

3.2. Sample selection and randomization 

As the next step, we screened the baseline survey responses and selected eligible participants for 

our RCT based on specific criteria. We used an “attitudinal” screening criterion, where graduate 

students needed to express an interest in entrepreneurship to be considered for the study. Previous 

 
5 The different timings of the two surveys are due to the different calendars for academic activities in master's and 

Doctoral courses. For the master's students, the academic activities start in late September, while for Ph.D. students, 

they typically start in late January. The questionnaire and the type of intervention performed for master and doctoral 

students were, however, the same. 
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research has demonstrated that entrepreneurial attitudes strongly influence students’ intent to start 

a new business (Lüthje & Franke, 2003), suggesting that interventions aimed at fostering 

awareness about entrepreneurship support should prioritize these students. To identify eligible 

students, we analyzed responses to the survey question: “Would you be interested in participating 

in the future in University X activities/initiatives to support entrepreneurship and business 

creation?” (rated on a 1-6 scale, with 1 being “Not at all” and 6 being “Very much”). We included 

only those students who answered 4 (“Somewhat”) to 6 (“Very much”), indicating a moderate to 

strong interest in entrepreneurship. As a result, 411 graduate students (328 from Master’s 

programs and 83 from doctoral courses) were identified as eligible and agreed to participate in 

the study, forming the randomized sample. 

We implemented a stratified randomization (Athey & Imbens, 2017), using the distinction 

between master's and doctoral levels as a covariate to create the sampling strata. Within each 

stratum, we applied a 1:1 randomization, assigning half of the selected respondents to the treatment 

group and the other half to the control group. Random assignment was conducted using Microsoft 

Excel's randomization functions. 

Overall, the two arms of our RCT include a total of 206 treated graduate students (164 

Master’s students and 42 Ph.D. students) who were exposed to the intervention (entrepreneurship 

communication and educational support activities implemented by the KTO), and 205 graduate 

students (164 Master's students and 41 Ph.D. students) who did not receive the intervention. 

As we will describe later, the design of the RCT involved direct communication between 

the KTO and the treated students, which took place via e-mails and direct meetings. The trial 

design minimized the risk of contamination, as the KTO staff applied different behaviors for 

students in the treatment and control groups. Our data suggest that no student in the control group 

received information from the KTO staff, unlike students in the treatment group. However, we 

could not completely exclude the possibility of contamination between students. To account for 
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potential interactions and spillover effects in the control group, we asked students in the post-

treatment survey where they obtained information about any entrepreneurship events they attended 

since the start of the treatment. Our data show that only three students in the control group reported 

receiving information from their peers, confirming that contamination effects were negligible in 

our setting. 

The RCT was conducted in accordance with University X’s ethical guidelines for research 

and its policies on relationships with students. Data collection adhered to the General Data 

Protection Regulation (GDPR), ensuring compliance with the standards for the collection, 

management, storage, and use of data for research purposes. Only students who provided their 

consent to participate in the research project and to the use of their data were included in the study 

and subsequent analyses. 

 

3.3. Intervention 

The proactive entrepreneurship communication and educational support activities, which formed 

the treatment in our RCT, were conducted by selected staff from the University’s KTO. The 

intervention began shortly after the baseline pre-treatment questionnaires were collected and 

individuals were randomized into experimental groups: December 2018 for Master’s students and 

May 2019 for Ph.D. students. Only graduate students in the treatment group were involved in these 

activities, which were implemented ad hoc by the KTO. 

The intervention followed a pre-determined protocol structured into three phases: 

awareness-raising, direct contact, and ad-hoc guidance. The development of the intervention was 

based on the idea that, across all these phases, communication and educational support should be 

direct (i.e., reaching out to individual students rather than being generically posted on a university 

website), specific (i.e., focused on entrepreneurship topics and activities relevant to the student), 

and personalized (i.e., addressed to each student in an emotional and customized way, rather than 
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being impersonal and generic). 

Awareness raising phase: During this 12-month phase, the KTO staff systematically 

informed treated students via personalized emails about events and opportunities in support of 

entrepreneurship organized within the University (e.g., seminars, events, calls, and courses). These 

emails also reminded students of the KTO’s availability to support them in advancing their 

entrepreneurial ideas. Specifically, 13 personalized emails were sent to treated graduate students 

between December 2018 and November 2019. Each email addressed the students by name and 

included an explicit invitation to join events and activities co-organized by the KTO, fostering 

personal interaction. These emails were distinct in tone and content from the standard 

communications sent by University X to all its students. The KTO experts systematically tracked 

the recipients’ responses to these emails. For an example of the emails sent during this phase, see 

Appendix A (material A1). 

 

Direct contact phase: In this phase, we designed and organized five scouting events in 

collaboration with the KTO staff. This phase partially overlapped with the awareness-raising phase 

described earlier. Two events were held at the central premises of the KTO at the end of March 

2019 and the beginning of April 2019; one event took place at University X’s Incubator6 in June 

2019; and two events were held at University X’s Makerspace7 in October 2019. These events 

provided opportunities for direct interactions with students. For example, the two events held at the 

KTO premises followed a similar format, starting with a brief presentation about the KTO and its 

support activities, followed by opportunities for students to engage with KTO managers on topics 

such as IP protection, new venture creation, and funding sources for startup companies. Each event 

 
6 This is the incubator, accelerator, and innovation hub of University X, founded around 2000. It fosters regional 

economic development through innovation by collaborating with established companies, supporting the creation of 

new ventures, and offering entrepreneurship education.  
7 In the makerspace, prototyping laboratory, and co-working area, students, faculty, and entrepreneurs affiliated with 

or accredited by University X have access to state-of-the-art materials and machinery. With the assistance of 

specialized technical staff, they can design, prototype, and test new ideas. 
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lasted approximately two hours. The scouting event at the University’s Incubator was organized 

exclusively for the treated group of graduate students (both Master’s and PhD students). They 

received an ad-hoc invitation email from the KTO for a two-hour visit to the Incubator. This event 

included an introduction from the Director of the Incubator about the services offered by both the 

KTO and the Incubator in support of entrepreneurship. Additionally, students had the chance to 

meet and interact directly with Ph.D. graduates who were founders of spin-off companies 

incubated at the facility. For examples of two emails sent to students during this phase and the 

programs for two specific events, see Appendix A (materials A2 and A3).  

Ad-hoc guidance phase: In this third and final phase, treated students had the opportunity to 

schedule one-to-one meetings with experts from the KTO to receive feedback on their 

entrepreneurial ideas/projects, address any challenges, and establish connections with other 

experts. This phase was implemented after the second phase, partially overlapping over the last 

eight months of the intervention. The KTO systematically tracked studentss’ requests and their 

involvement in entrepreneurship support activities at University X throughout the duration of the 

scouting activities. This monitoring was valuable for the KTO, as it provided a direct insight into 

some of the critical issues or concerns perceived by graduate students. For example, a common 

concern among treated Master’s students was the fear that their entrepreneurial ideas could be 

“stolen” if they participated in matchmaking events or idea contests organized by the University. 

Ph.D. students, on the other hand, were more concerned about the ownership rights of their 

inventions, a complex issue in Italian universities under the Professor’s Privilege regime.  

 

3.4. Post-treatment data collection: Final survey and objective outcomes 

The outcome data were collected through an online post-treatment survey. Similar to the baseline 

survey, the KTO staff visited Master’s students’ classes in October and November 2019 (in the 

following academic year) and asked students to complete the post-treatment questionnaire. This 
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task was more challenging than the baseline data collection due to the fragmentation of Master’s 

students across elective courses, unlike the compulsory courses attended by students in the 

previous academic year. As a result, students who could not be reached in this way were contacted 

by the KTO staff via personal emails with a link to the questionnaire. For doctoral students, data 

were collected by emailing the Ph.D. students in both the treatment and control groups in May 

2020, requesting them to complete the survey. Both groups of students received two additional 

rounds of follow-up reminders. 

We received 158 complete responses to the post-treatment survey (78 from treated 

students and 80 from control students). Of these, 131 were from Master’s students (63 in the 

treated group and 68 in the control group), while 27 were from Ph.D. students (15 in the treated 

group and 12 in the control group). 

 

4. Variables and analytical strategy 

4.1. Measurement of outcomes 

As explained earlier, our RCT aimed to assess the effect of entrepreneurial communication and 

education support by the KTO on three main sets of outcomes: (1) Knowledge, measured through 

graduate students’ awareness of university initiatives (Awareness) and their perception of the 

university environment for entrepreneurship (Perceived_environment); (2) Entrepreneurial 

intentions (Intentions), along with their cognitive antecedents (Attitudes, Subjective_norms, and 

PBC); and (3) Entrepreneurial participation actions (Participation, Interest_participation, and 

Preparatory_actions), as well as engagement in entrepreneurial behaviors. All the outcome 

variables are described in more detail in Table 1. 
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Table 1 – Description of the outcome variables 

 

Variable name Source of data Description Measure and reference 

Knowledge 

Awareness Self-reported, post-

treatment survey 

Extent of student’s knowledge of the University's initiatives to support 

entrepreneurship and startup creation 

1-6 Likert scale (1=not at all; 

6=very much). Source: 

Authors’ elaboration. 

Perceived_environment Self-reported, post-

treatment survey 
Perception of the university as a favorable environment for 

entrepreneurship, based on the following items: 1) At my university, 

students are encouraged to engage in entrepreneurial activities; 2) The 

atmosphere at my university inspires me to develop ideas for new 

businesses; 3) There is a favorable climate for becoming an entrepreneur at 

my university 

3 items measured on a 1-7 

Likert scale (1=strongly 

disagree; 7=strongly agree) 

and aggregated as a factor 

score. Source: Shirokova et al. 

(2016). α=.90 

Entrepreneurial intentions 

Attitudes Self-reported, post-

treatment survey 

Starting a new business within the next 12 months would be (1) unwise 

vs. wise; (2) not important vs. important; (3) not engaging vs. engaging. 

3 items measured on a 1-6 

Likert scale (1=not at all; 

6=very much) and aggregated 

as a factor score. Source: 

Authors’ elaboration based on 

Ajzen (1991, 2002). α=0.55 

Subjective_norms Self-reported, post-

treatment survey 

People who are important to me (e.g., family, friends, colleagues) think 

that I should take steps to start a business in the next 12 months. 

1 item measured on a 1-6 

Likert scale (1=not at all; 

6=very much). Source: adapted 

from Krueger et al. (2000). 

PBC Self-reported, post-

treatment survey 

(1) If I wanted to, I could take steps to start a business in the next 12 

months; (2) If I took steps to start a business in the next 12 months, I 

would be able to control the progress of the process to a great degree 

myself; (3) If I wanted to take steps to start a business in the next 12 

months, no external factor, independent of myself, would hinder me in 

taking such action. 

3 items measured on a 1-6 

Likert scale (1=not at all; 

6=very much) and aggregated 

as a factor score. Source: 

Kautonen et al. (2015). α=0.76 

Intentions Self-reported, post-

treatment survey 

(1) I plan to take steps to start a business in the next 12 months; (2) I 

intend to take steps to start a business in the next 12 months; (3) I will try 

to take steps to start a business in the next 12 months. 

3 items measured on a 1-6 

Likert scale (1=not at all; 

6=very much) and aggregated 

as a factor score. Source: 

Kautonen et al. (2015). α = 
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0.94 

Entrepreneurial participation actions 

Participation Self-reported, post-

treatment survey 

Participation in any University initiative to support entrepreneurship and 

startup creation 

Dichotomous variable (1 = yes; 

0 = no). Source: Authors’ 

elaboration. 

Interest_participation Self-reported, post-

treatment survey 

Extent of student interest in participating in the University's initiatives to 

support entrepreneurship and startup creation in the future 

1-6 Likert scale (1=not at all; 

6=very much). Source: 

Authors’ elaboration. 

Preparatory_actions Self-reported, post-

treatment survey 

Participation i n  any of the following activities over the previous year: 

(1) developed a business plan or a business model canvas; (2) 

developed a product or service; (3) planned or started marketing or 

commercial efforts; (4) talked with potential customers; (5) collected 

information about markets or competitors; (6) approached financial 

institutions or other people for funds; (7) acquired equipment, supplies, 

premises, or other concrete things; (8) filed documents for patents, 

trademarks, copyrights or other IPRs linked to the business; and (9) 

dealt with administrative issues related to starting a business; and 10) sold 

products or services 

Summative index of the 10 

actions (0-10). Source: 

Authors’ adaptation of 

Kautonen et al. (2015) and 

Shirokova et al. (2016).  
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4.2. Analytical strategy 

To evaluate the effectiveness of the intervention, we are cautious about making a stable unit 

value assumption and instead account for the potential presence of interactions between students 

in the sample (Athey & Imbens, 2017). We use intention-to-treat (ITT) regressions, modelled as 

per Eq. (1): 

𝑌𝑖1 = 𝛼 +  𝛿1𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 +  𝛽𝑌𝑖,𝑏 + 𝜀𝑖  (1) 

where Yi is the outcome for student i after the intervention (discussed in section 4.1). Depending 

on the type of dependent variable (e.g., continuous, discrete count, dichotomous),  we implement 

different regression models to account for the linear model normality assumptions. Treatment 

is a dummy variable that equals 1 when a student was randomly assigned to the treated group and 

thus was involved in the entrepreneurship communication and educational support activities 

implemented by the KTO; it equals 0 for students randomly assigned to the control group. 

Following Åstebro and Hoos (2021), we include the pre-treatment baseline value of the dependent 

variable (Yi0) on the right-hand side of the equation. This specification introduces an 

ANCOVA estimator, allowing us to examine the relationship between the baseline and end-line 

levels of the outcome without assuming a relationship as in the difference-in-differences 

estimator, thus gaining efficiency. In fact, “…with a single baseline and follow-up, one would 

need twice the sample size when using difference-in-difference to get the same power as obtained 

with ANCOVA” (McKenzie, 2012, p. 212). Robust standard errors are reported in all regression 

specifications. 

In addition, as shown in Eq. (2), we account for those covariates that might influence 

the precision of the estimates (dis) because they are not consistently distributed in the treated 

and control groups, thus potentially disturbing randomization, estimating the following: 

𝑌𝑖1 = 𝛼 +  𝛿1𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 + ∑ ysdis  +  𝛽𝑌𝑖,𝑏 + 𝜀𝑖 (2) 
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5. Summary statistics and randomization checks 

5.1.  Pre-treatment differences between treatment and control groups 

As a first step in our analyses, we checked whether randomization was effective by comparing all 

the pre-test treated and non-treated students (n=411) across the baseline outcome variables and 

student background characteristics, as shown in Table 2 (columns A-D). Concerning the 

background characteristics, we take into account the participants’ gender (Male, which is a 

dichotomous variable equal to 1 for men, 0 for women), nationality (Italian, being a dichotomous 

variable equal to 1 for Italian graduates, 0 for foreigners), entrepreneurial family background 

(Entrepreneurial_family, which is a dichotomous variable equal to 1 for at least one of the primary 

family with experience of running a business, 0 otherwise), tolerance for ambiguity 

(Tolerance_ambiguity, measured through a 4-items, 6-points Likert scale initially developed by 

Lorsch and Morse, 1974, and later used by Gupta and Govindarajan, 1984).
8
 We found no 

statistically significant differences (at p<.05) between the treated and non-treated students in the 

sample as randomized. 9 As we found that the control group in the final post-test sample has a 

marginally significantly higher tolerance to ambiguity than the treated group (p<.10), we take this 

into account in our estimations.  

 

5.2. Attrition bias 

As anticipated in the description of the data collection, our research team faced considerable 

difficulties in retrieving the students for the post-treatment data collection. As a result, overall 

attrition was significant in our study. High levels of attrition (and consequently a limited sample 

size) are typical issues in experimental research conducted within the field of academic 

 
8 The scale is rated using a 1 (strongly disagree) to 6 (strongly agree) point structure about the following statements: (1) 

I am not willing to take risks when choosing a job or a company to work for; (2) I prefer a low risk/high-security job 

with a steady salary over a job that offers high risks and high rewards; (3) I prefer to remain in a job that has problems 

that I know about rather than take the risk of working at a new job that has unknown problems, even if the new job 

offers greater rewards; and (4) I view risk in a job situation to be avoided at all costs. Tolerance_ambiguity is calculated 

as a factor score deriving from the average of the raw items’ scores. α = .82 
9 The randomization was equally effective concerning Master’s and Ph.D. students, as shown in Appendix Table B1. 
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entrepreneurship (e.g., Oosterbeck et al., 2010; Eesley and Wang, 2017; Graff Zivin and Lyons, 

2019). Nevertheless, in our study, differential attrition (i.e., the difference in attrition between the 

intervention and the comparison group) was very low, around 1%. In this regard, similar to 

Oosterbek et al. (2010), we checked for any pre-treatment differences (t=0) on a range of relevant 

variables for those who responded to both the baseline and post-treatment surveys (i.e., the 

analytical sample), as shown in Table 2, columns E-H (see also Table B2 in the Appendix B). We 

did not detect any significant pre-treatment differences (at p<.05) between the two arms of the 

final sample. Therefore, despite the high overall attrition rate, our study shows limited differential 

attrition and strong baseline equivalence between the control and treatment groups.  

Second, we formally tested for non-response to the post-treatment overall survey by 

running a probit regression on the full pre-treatment sample. The dependent variable was a 

dummy variable that takes the value of 1 if the student completed the final post-treatment survey 

and 0 otherwise. As independent variables, we included all available student characteristics and 

the treatment condition, similar to the approach used in Åstebro and Hoos (2021). The results 

(Appendix Table B3) confirmed that none of these characteristics affected the probability of 

responding to the post-treatment survey. Therefore, attrition in our study does not appear to be 

correlated with the treatment being evaluated. We discuss the implications of the high overall 

attrition for our estimates in more detail in the results and conclusion sections. 
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Table 2 – Full sample pre-treatment differences between the treatment and the control group 

 

 

 
 

 

 

(A) 

FULL SAMPLE 
 

 

(B) 

 

 
 

 

 

(C) 

 

 
 

 

 

(D) 

 

 
 

 

 

(E) 

FINAL SAMPLE 
 

 

 

 
 

 

 

(F) 

 

 
 

 

 

(G) 

 

 
 

 

 

(H) 

 Treated Control Difference SE Treated Control Difference SE 

 Mean (s.d.) Mean (s.d.) [p-value]  Mean (s.d.) Mean (s.d.) [p-value]  

 

Outcome variables 

n=206 n=205   n=78 n=80   

Knowledge        

Awareness 1.85 (.94) 1.88 (.95) -.03 [.760] .093 1.92 (.98) 1.86 (.91) .06 [.687] .150 

Perceived environment 3.57 (1.27) 3.63 (1.28) -.06 [.637] .126 3.58 (1.18) 3.53 (1.24) .05 [.822] .194 

Entrepreneurial intentions       

Attitudes 3.48 (1.16) 3.51 (1.16) -.03 [.820] .114 3.47 (1.16) 3.33 (1.15) .14 [.457] .183 

Subjective_norms 2.60 (1.34) 2.59 (1.28) .01 [.958] .129 2.51 (1.26) 2.30 (1.18) .21 [.275] .194 

PBC 2.65 (1.07) 2.70 (1.01) -.05 [.637] .103 2.50 (1.14) 2.52 (.86) -.02 [.938] .160 

Intentions 2.76 (1.33) 2.73 (1.25) .03 [.833] .128 2.59 (1.38) 2.54 (1.17) .05 [.810] .200 

Entrepreneurial participation actions       

Participation .03 (.18) .06 (.24) .03 [.166] .021 .01 (.11) .04 (.19) -.03 [.327] .025 

Interest_participation 4.58 (.71) 4.51 (.66) .07 [.298] .067 4.69 (.74) 4.53 (.66) .16 [.135] .111 

Preparatory_actions .33 (1.20) .44 (1.33) -.11 [.383] .125 .40 (1.31) .59 (1.53) -.19 [.404] .227 

Background characteristics 

Male .59 (.49) .60 (.49) .01 [.794] .048 .60 (.49) .58 (.50) .02 [.727] .079 

Italian .93 (.24) .94 (.23) .01 [.693] .023 .95 (.22) .98 (.16) -.03 [.391] .031 

Entrepreneurial_family .28 (.45) .34 (.48) .06 [.191] .046 .32 (.47) .36 (.48) -.04 [.581] .076 

Tolerance_ambiguity 2.86 (1.00) 2.89 (.87) -.03 [.718] .093 2.81 (1.07) 3.09 (.86) -.28 [.076] .155 

 
Note: Statistically significant values  at p<.10, p<.05, or p<.01 are highlighted in bold.
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5.3. Descriptive statistics of the final analytical sample 

Concerning the general characteristics of our final (post-test survey) sample, 59% of the students 

were male, and the majority were Italian (96%). 47% of the graduate students in our final sample 

were enrolled in engineering and ICT programs, 17% in medicine-related programs, and 36% in 

science-related courses. Approximately 34% of the students came from families with experience in 

running a business. On average, students exhibited an intermediate level of tolerance to ambiguity, 

with an overall score of 2.99 out of 6. 

 

6. Results 

6.1. Treatment effects 

To analyze the effects of our intervention, we first examined the mean differences in the values for 

the primary outcome variables post-treatment. Table 3 presents the mean values for the outcome 

variables in the treated group (column 1) and the control group (column 2) during the post-

treatment phase. The results show that after the scouting intervention, the awareness of university 

initiatives supporting entrepreneurship is higher in the treated group compared to the control group 

(p<.05). On the other hand, the perception of the university environment as supportive of 

entrepreneurship is slightly higher in the treated group, but the difference in means is not 

statistically significant. Among the cognitive antecedents to entrepreneurial intentions, attitudes are 

higher in the treated group than in the control group, with a marginal statistical difference (p<.10). 

We do not find statistically significant differences in the other outcome variables due to the 

intervention.10 

  

 
10 We have also tested for the significance of the mean differences in the values for the outcome variables at pre- and 

post-treatment (t=0 vs. t=1). Table B2 shows mean values for outcome variables pre- and post-treatment for the treated 

group (columns 1-4) and the control group (columns 5-8). 
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Table 3 – Final sample: post-treatment differences between the treatment and the control 

group  
 

 (1) 

Treated 

Mean (s.d.) 

(2) 

Control 

Mean (s.d.) 

(3) 

Difference 

[p-value] 

 n = 78 n = 80  

Awareness    

Awareness 2.55 (1.14) 2.20 (.96) .35 [.037] 

Perceived_environment 3.55 (1.33) 3.21 (1.39) .34 [.124] 

Entrepreneurial intentions    

Attitudes 3.49 (1.20) 3.17 (1.01) .32 [.069] 

Subjective_norms 2.55 (1.40) 2.25 (1.25) .30 [.155] 

PBC 2.56 (1.05) 2.48 (1.01) .08 [.632] 

Intentions 2.44 (1.26) 2.27 (1.27) .17 [.385] 

Entrepreneurial participation actions   

Participation .07 (0.27) .11 (.32) -.04 [.449] 

Interest_participation 3.87 (0.93) 3.81 (1.06) .06 [.709] 

Preparatory_actions .46 (1.46) .80 (2.07) -.34 [.239] 
 

Note: Statistically significant values at p<.10, p<.05, or p<.01 are highlighted in bold. 

The results from the regression models are reported in Table 4, where each raw presents the 

treatment effect for the different outcome variables, including the lagged outcome Y0 (panel A) 

and controlling for Tolerance_ambiguity (panel B). The results in panel A highlight that our 

treatment has a positive and significant impact on students’ awareness of the university’s 

initiatives to foster entrepreneurship (β=.33, p<.05), on the perceived university entrepreneurial 

environment (β=31, p<.10), and on entrepreneurial attitudes (β=.29, p<.10). These results, 

however, are diminished by the inclusion of the control variable referred to students’ tolerance for 

ambiguity, but they still confirm a significant positive effect of the treatment on the primary 

outcomes: awareness of the university’s initiatives to support entrepreneurship and the perceived 

university entrepreneurial environment (β=.28, p<.10).  

As we will discuss in the concluding section, similar to many other recently published 

articles (e.g., Åstebro & Hoos, 2021; Morris et al., 2023), the relatively modest sample size might 

limit the power of our estimates. Consequently, there is a reasonable concern that the marginally 

significant or nonsignificant treatment effects observed could be due to underpowered models. 

While our evidence cannot be interpreted as conclusive, we believe it provides valuable initial 

insights into the positive role of proactive policies in enhancing the entrepreneurial awareness of 
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university students. 

 

Table 4 – Treatment effects: Regression results (ITT) 
 

 (A) (B) 

Knowledge   

Awareness .328* 

(.157) 

.289# 

(.156) 

Perceived_environment .307# 

(.180) 

.341# 

(.181) 

Entrepreneurial intentions   

Attitudes .290# 

(.173) 

.264 

(.177) 

Subjective_norms .205 

(.191) 

.178 

(.189) 

PBC .087 

(.141) 

.068 

(.144) 

Intentions .149 

(.173) 

.115 

(.172) 

Entrepreneurial participation actions  

Participation -.318 

(.571) 

-.409 

(.547) 

Interest_participation -.004 

(.155) 

-0.076 

(.147) 

Preparatory_actions -.221 

(.354) 

-.214 

(.357) 
 

Notes: 

n=158 

Models (A) report treatment effects by including the lagged outcome Y0; Models (B) also include the control variable 

Tolerance_ambiguity. 

Estimates are from separate regression for each row. Coefficient estimates for the lagged outcome Y0 and the control 

variable are suppressed for greater readability but are available from the authors on request. 

Estimation methods: OLS regression for all the outcome variables besides Participation, estimated with logistic 

regression, and Entrepreneurial_action, estimated with a Poisson regression model. 

Robust standard errors are in parentheses. 

*** p<0.001, ** p<0.01, * p<0.05, # p<0.1, two-sided 

 

 

6.2. Robustness checks and additional analyses 

As a robustness check of our treatment effects, we employed an ordered logit model to re-estimate 

the regressions for the ordinal dependent variables derived from Likert scales. The results confirm 

the main estimates presented in Table 4 regarding Awareness and Attitudes, while the treatment 

effects are weakened for Perceived_environment (Table B4). We interpret these results as further 

supporting our conclusions about the strength of the treatment. 

As part of additional analyses, we considered that the impact of our treatment might be 

moderated by some of the student’s background characteristics. Each student has been socialized in 
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idiosyncratic experiences, possesses a unique identity, and is embedded into different social 

structures, all of which can influence their understanding of the opportunities and challenges related 

to entrepreneurship, potentially leading to differential effects of our treatment. Therefore, we sought 

to account for these diversities by conducting additional analyses, similar to Huber et al. (2014), 

examining the interaction between the treatment and the following students’ background variables: 

(1) gender (Male, where 1 represents male students and 0 represents female students)11; (2) 

nationality (Italian, where 1 represents Italian citizens, and 0 represents non-Italian citizens); (3) 

family entrepreneurial background (Entrepreneurial_family, where 1 represents students whose 

primary family member, like father, mother, brother or sister, has experience of running a 

business, and 0 otherwise); (4) tolerance for ambiguity (Tolerance_ambiguity); (5) level of 

education (Master, where 1 represents students in Masterss courses and 0 represents Ph.D. 

students).  

The analysis reveals that most of these interactions are insignificant, with only a few 

significant effects shown in Appendix Table B5. However, some variables influence the strength of 

the relationship between the treatment and the outcomes. For instance, the treatment has a slightly 

more positive effect on non-Italian students’ perception of a supportive environment for 

entrepreneurship. It has a less significant effect on stimulating participation in entrepreneurship-

related activities among female graduate students. Additionally, the treatment has a stronger effect 

on participation in entrepreneurship-related activities and entrepreneurial preparatory actions for 

students with low tolerance for job ambiguity. These results highlight nuanced treatment effects that 

warrant further investigation by researchers, university managers, and policymakers. 

 

6.3.  Qualitative interviews 

 
11 Our questionnaire allowed students to select a non-binary gender option, but no student chose it. 
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By the end of the project, we conducted additional in-depth interviews (n=8) with KTO officers, as 

well as treated and non-treated graduate students, to further clarify and interpret the results from our 

RCT. We summarize the most important insights below. 

First, there are more effective ways to carry out proactive entrepreneurship communication and 

educational support activities with graduate students than through institutional email (University X 

email). On one hand, students may primarily use their personal email accounts and check institutional 

emails only occasionally. In fact, our interviews revealed that communications sent via institutional 

email can be perceived as “administrative” messages, similar to other routine communications (e.g., 

tax deadlines, teaching alerts, institutional notices), which may not be seen as important or innovative 

by students. On the other hand, newer generations of students might be more receptive to other 

communication channels, such as social media platforms like Instagram, Twitter, or TikTok, rather 

than traditional emails. Additionally, physical presence in locations where students attend classes and 

spend most of their study time can be a powerful way to establish direct connections. 

Second, the Professor of the Master's course or the Director of the Ph.D. program could serve 

as highly effective gatekeepers to manage relationships with students and foster their interest in 

entrepreneurship initiatives. Rather than organizing direct scouting activities by the KTO targeting 

students, a potentially more effective strategy might involve engaging a select group of 

Professors/Ph.D. Directors as Ambassadors for the university’s entrepreneurship support activities 

(and its KTO). 

Third, participation in the events planned during the contact phase was limited and fell well 

below our expectations. However, interviews with KTO staff confirmed that, in general, involvement 

in entrepreneurial activities is concentrated within a small minority of students, as the majority tend 

prefer more traditional career paths in established companies or the public sector. To better interpret 

our findings, approximately 2,500 students (from Bachelor’s, Master’s and Ph.D. programs) 

participated in the University’s largest and most important entrepreneurship event, which might 

initially seem like an impressive number. However, considering the total enrollment at University X 
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is around 87,000 students (across all levels), the participation rate is not significantly different from 

that observed in our scouting events. Moreover, our review of the literature shows that this percentage 

aligns with findings from international studies on university student involvement in startup activities. 

It is important to note that the relatively higher participation in the first two events, compared to the 

last two, suggests that scouting events organized as “study visits” (to the Incubator or the Makerspace) 

may be less engaging than events focused on specific thematic issues (e.g., how to protect intellectual 

property, how to register a startup, or where to find suitable funding sources). These events encourage 

direct and informal interactions with KTO experts. Our interviews revealed that offering “office 

hours” or “FAQ sessions” on specific, relevant topics was perceived as a more direct and time-

efficient way for students to network with experts. 

Lastly, the lessons learned by the KTO from this experience (what worked, what didn’t work, 

and what could have been done differently) were considered extremely valuable. According to the 

interviews we conducted, these insights will be applied to the organization of future entrepreneurship 

communication and educational support activities aimed at graduate students. 

 

7. Discussion and conclusions 

7.1.  Discussion of the results vis-a-vis current literature 

Based on an RCT involving 158 graduate students from University X, our exploratory study assesses 

the impact of entrepreneurship communication and educational support activities implemented by the 

University’s KTO on outcomes related to students' knowledge of institutional entrepreneurial 

support, entrepreneurial intentions, and participation in entrepreneurial activities. 

To date, we still know very little about the activities implemented by KTOs that are associated 

with academic entrepreneurship in general (Balven et al., 2018; Bolzani et al., 2021), and with 

student entrepreneurship more specifically (Wright et al., 2019). This study, therefore, tests the 

effectiveness of KTO engagement in increasing students’ awareness of entrepreneurial support at 

their institution, along with its potential effects on entrepreneurial intentions and behaviors 



32  

(Bergmann et al., 2018; Huyghe & Knockaert, 2015). 

Overall, our findings confirm that graduate students randomly assigned to receive 

proactive support and communication from the KTO increased their awareness of university 

initiatives in support of entrepreneurship and their perception of the university environment 

as favorable for entrepreneurship. These actions also have a marginal impact on the students' 

entrepreneurial attitudes, although students' tolerance for ambiguity in work situations appears 

to moderate this relationship. However, our results suggest that the entrepreneurship 

communication and educational support activities carried out by the KTOs are insufficient if 

universities aim to more strongly encourage the formation of entrepreneurial intentions and 

participation actions. 

The qualitative interviews we conducted provided valuable insights for interpreting these 

results. On the one hand, a factor that may have influenced the outcomes is how communication 

and educational support activities are organized. For example, in our intervention, we initially 

contacted students through traditional channels like institutional email. However, the 

interviews revealed alternative—and possibly more effective—ways to engage students and 

capture their attention. Specifically, being physically present and close to students, like in 

classes, could help establish direct connections. KTO members might consider regularly 

visiting courses or labs where Master’s and PhD students are active, taking on the role of 

“scouts.” Additionally, collaborating with instructors to act as “ambassadors” for 

entrepreneurship initiatives could be a key strategy for spreading information and building 

credibility. 

On the other hand, our findings suggest that proactive communication and educational support 

play a crucial role in creating a fertile environment for entrepreneurship within the university. These 

efforts complement more robust initiatives, such as internal idea-generation competitions, 

mentorship programs, proof-of-concept funding, and investments in incubators and accelerators. 

However, while these softer approaches are valuable in fostering awareness and interest, they cannot 
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replace the stronger, more direct actions needed to significantly impact students’ entrepreneurial 

intentions and participation. 

In this regard, the initiatives analyzed in this paper can effectively raise awareness and generate 

consensus about available entrepreneurial support, targeting students who may not necessarily have 

a specific entrepreneurial idea but are interested in learning more about entrepreneurship or assessing 

the viability and market potential of their ideas, when they arise. These initiatives, therefore, can be 

seen more as fostering an entrepreneurial culture among students rather than directly driving startup 

career intentions and behaviors. 

More generally, our findings provide a preliminary perspective on the utility of KTOs in 

supporting student entrepreneurship. In our qualitative interviews, students expressed appreciation 

for direct and informal interactions with KTO experts. It is likely that organizations like incubators or 

accelerators are perceived as too advanced or “professionalizing” for students who are at an early 

stage of exploring entrepreneurship as an opportunity and seeking straightforward answers to their 

questions. The informal nature of the relationship with KTOs is seen as non-inhibiting, which helps 

bridge the gap between students and the exploration of novel entrepreneurial paths. In students’ views, 

KTO personnel possess the competence and knowledge to provide early-stage, supportive, yet 

independent feedback (e.g., go/no-go decisions), as well as institutional legitimacy. Although we do 

not address this aspect in detail in this paper, we believe that KTO engagement in supporting student 

entrepreneurship extends beyond creating a fertile environment and raising awareness. Specifically, 

KTOs have the potential to foster connections between students, research outcomes (such as patents), 

and the broader faculty and inventor community, thereby creating opportunities for the commercial 

exploitation of academic knowledge. 

From a theoretical perspective, this paper contributes to the rapidly growing literature on 

student entrepreneurship (Åstebro et al., 2012; Wright et al., 2015; Wright et al., 2019) by 

highlighting the importance of university initiatives and policies—particularly those coordinated by 

KTOs—that can help create an environment conducive to entrepreneurship and foster entrepreneurial 
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attitudes. Second, it answers to calls for a deeper understanding of the micro-processes associated 

with academic entrepreneurship (Balven et al., 2018). Specifically, this paper offers a systematic 

assessment of the role that entrepreneurship communication and educational support activities, 

implemented by university KTOs, can play. While numerous studies have examined the role of KTOs 

in various commercialization mechanisms—such as patents, licenses, spin-off creation, industry-

university collaborations, and contracts (Link & Scott, 2005; Lockett & Wright, 2005; Siegel et al., 

2007)—and the associated organizational structures (Debackere & Veugelers, 2005; Battaglia et al., 

2017; Villani et al., 2017), these often focus on researchers and faculty. There is a notable gap in 

studies targeting graduate students as a key group for KTO support services, which is the focus of 

our contribution. 

 

7.2.  Limitations and areas of improvement  

Our intervention, being an experimental study, is partially dependent on the specific context in which 

it took place. However, the chosen university and KTO are potentially representative of similar 

institutions at generalist universities in Western countries. Moreover, the intervention type 

implemented is highly replicable across a wide range of institutional settings. We acknowledge that 

some of our measures have limitations, such as the use of single-item scales that have not been 

previously validated in the literature, or that only certain individual characteristics were measured. 

We therefore encourage future studies to incorporate more refined and additional measures. Finally, 

our sample experienced significant attrition, and as a result, our analyses are based on a relatively 

small sample, which may limit statistical power. Consequently, the results should be interpreted with 

caution. Nonetheless, they offer valuable insights and inspiration for future experimental studies 

conducted in other contexts and with larger samples, which could yield broader and more robust 

conclusions. 

At this point, it is important to discuss the difficulties and challenges encountered during the 

execution of our intervention. As highlighted by other authors (e.g., Åstebro & Hoos, 2021; Duflo, 
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2020), issues in executing RCTs are common and can introduce several limitations to the study. In 

our case, the first major challenge was the scope and intensity of the communication and educational 

activities conducted in collaboration with the KTO. During the design phase, discussions with the 

KTO revealed that significant staff time and resources would be required to ensure face-to-face 

interactions with a large group of treated students. Given budget and time constraints, we opted for 

less resource-intensive communication activities, primarily relying on personalized email delivery. 

The second challenge we encountered was related to the means of communication used to 

contact the students in the treatment group. As highlighted in our interviews, our decision to use 

institutional (university) email to inform students about entrepreneurship support opportunities and 

related events may have reduced the visibility of our messages, as they were easily overlooked among 

other institutional communications. The effectiveness of the intervention could likely have been 

improved by using communication methods more aligned with students’ preferences and habits, such 

as in-person activities or targeted social media messages (e.g., X or Instagram). This represents an 

important lesson learned from our exploratory intervention, which has influenced the KTO’s 

approach to communication strategies. Furthermore, these issues present valuable areas for future 

research, such as investigating the impact of different communication styles and channels. 

The third and most critical issue encountered in our study was attrition. A key concern for our 

trial is the relatively modest sample size, which is a common challenge in experimental research 

within the field of academic entrepreneurship (Eesley & Wang, 2017; Graff Zivin & Lyons, 2019). 

Attrition was significant in our study, as we faced greater difficulties than anticipated in recruiting 

students for post-treatment data collection. However, it is important to note that differential attrition 

was minimal, with only a 1% difference in attrition rates between the treated and control groups. Our 

study ensures baseline equivalence between the two groups, meaning that attrition was not correlated 

with the treatment being evaluated. Nevertheless, the high overall attrition still presents a critical issue 

of low statistical power. This raises the concern that we may falsely accept the null hypothesis of no 

treatment effect due to limited power or incorrectly interpret the effect sizes (Gelman & Carlin, 2014). 
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While our results are not conclusive, they provide valuable insights into the potential of proactive 

support activities for entrepreneurship and their broader implications. 

A fourth challenge in executing our trial was the potential influence of contamination effects. 

Our approach minimized the likelihood of contamination through direct interactions between KTO 

staff and students in the control group, as staff were specifically instructed to avoid such interactions. 

Consequently, they were very careful to ensure there was no contact, either in person or via email, 

with students in both the treated and control groups. The students in the control group reported no 

interactions with KTO staff. However, we cannot entirely rule out the possibility of information 

spillover between treated and non-treated students. Our data indicated only a negligible amount of 

such exchanges regarding events organized at University X during the study period. Additionally, 

two students in the control group reported in the post-treatment survey that they had received 

information from professors or other institutional communications from the University. This suggests 

that students, even in the control group, might have had access to some of the information provided 

exclusively to treated students. 

Finally, our intervention focused on preliminary communication activities and educational 

support related to entrepreneurship by KTOs, which were part of a broader entrepreneurial support 

strategy implemented by University X starting in 2016. This strategy allocated more resources to 

KTOs. We anticipate that more intensive support policies could eventually influence students’ actual 

engagement in entrepreneurial behaviors at later stages of the entrepreneurial process. While we 

emphasize the importance of creating a supportive organizational climate and context within the 

university, we believe that actual entrepreneurial entry and progression require more specific, 

targeted interventions at later stages. These might include specialized training programs for business 

plan development, contributions from incubators, mentoring services, proof-of-concept funding, and 

vertical or domain-specific initiatives tailored to students from various disciplines. In this regard, 

studies on entrepreneurial support interventions should consider the plausible time lag between the 

intervention and the observation of entrepreneurial behaviors. For example, Fini et al. (2020) 
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examined the effects of introducing spin-off regulations on the engagement of Italian faculty 

members in spin-off creation between 2002 and 2012. The results showed a four-year delay between 

the policy intervention and the peak effect on spin-off creation among faculty members. Other studies 

suggest that students may be more inclined to pursue entrepreneurship later in their careers. For 

instance, Chiarello et al. (2020) found that 24% of Italian student entrepreneurs founded their 

companies during their studies, 27% within three years after graduation, and 36% at some point 

thereafter. It would be valuable for future research to explore the extent to which entrepreneurial 

behaviors are linked to prior exposure to entrepreneurship during academic life. 

Another area for improvement in our study is the focus on STEMM students, which leaves the 

potential for entrepreneurial engagement among graduate students in the social sciences and 

humanities unexplored. Therefore, a more detailed comparison of the effectiveness of support 

initiatives across different academic disciplines is necessary. Additionally, while our study offers 

some preliminary insights into individual characteristics such as gender, nationality, and tolerance 

for ambiguity, future research should further investigate the nuanced effects of these variables. 

 

7.3.  Managerial and policy implications 

Several policy and managerial implications emerge from our experimental study. Our findings 

suggest that proactive entrepreneurship communication and educational support initiatives can help 

university managers and policymakers create awareness about available entrepreneurship support at 

the university level, and partially increase the perceived “desirability” of entrepreneurship as a career 

choice or as something offered by the university to students. There is significant potential for 

university KTOs to proactively engage with faculty members and graduate students, raise awareness, 

build reciprocal trust, and establish a two-way communication process. Contrary to their intended 

scope, KTOs and the full range of their services are often perceived as obstacles to academic 

entrepreneurship (Huyghe et al., 2016; Balven et al., 2018), resulting in missed opportunities due to 

a lack of information about the university's internal ecosystem. In response to such challenges, many 
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university KTOs are addressing these issues by appointing specific individuals to proactively monitor 

research and reach out to researchers and students to identify promising commercialization 

opportunities. For example, innovation scouts are KTO experts tasked with idea scouting activities, 

gathering information on new ideas and technologies emerging from researchers and students through 

direct, face-to-face meetings, and providing guidance during the early stages of the 

commercialization process. 

The results of our study, particularly regarding graduate students as the target audience, indicate 

that proactive communication can be valuable in raising awareness and positioning the university as 

a favorable environment for entrepreneurial endeavors. However, careful attention must be given to 

the communication channels and methods used to engage students. On one hand, alternative 

communication methods beyond institutional channels, such as university email, may prove more 

effective, with social media being a preferred option. On the other hand, our intervention 

demonstrated that the physical presence of KTO scouts in the spaces where students attend classes, 

work in labs, and spend most of their time is a powerful way to build direct connections and foster 

trust. In this context, the “build it and they will come” approach to designing major university 

initiatives related to entrepreneurship and knowledge transfer should be complemented by dedicated 

efforts to communicate these initiatives proactively, particularly in the environments where faculty 

and students are most active, to encourage direct interactions. This, of course, raises the challenge of 

balancing the time and effort required to implement such proactive initiatives with the available 

resources, requiring prioritization and focus on departments, research groups, and student programs 

with the greatest potential and motivation to generate entrepreneurial ideas and innovations. 

Indeed, the actions implemented by KTOs require significant resources and are, most 

importantly, influenced by the broader strategies of universities. Decision-makers should recognize 

that promoting “entrepreneurial universities” requires both commitment and resources to sustain 

activities and structures that support new venture creation and development, including proactive 

scouting efforts. More established universities, with greater experience in technology transfer and 
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entrepreneurship, may consider creating dedicated “scouting/communication units” within the KTO, 

or complementing it with such units. This would provide a more structured approach to scouting, 

both internally (for faculty and students) and externally (for industrial and societal stakeholders) 

(Noack & Jacobsen, 2021). 

Another critical element related to this type of activity is the training of KTO personnel. 

Effective communication efforts require KTO staff to possess the necessary competencies to engage 

with both students and faculty members, and more broadly, to scout promising ideas. Specialized 

skills and strategies are essential to effectively address the entrepreneurial potential of research-driven 

projects and student-based ideas. Several training programs have been developed for KTO personnel 

to equip them with these competencies (for a review, see Conti & Grimaldi, 2024). 

While our experimental setting highlights the potential role of KTOs in stimulating awareness 

and entrepreneurial outcomes, an alternative (yet complementary) approach would involve engaging 

university professors from specific schools or disciplines as ambassadors and gatekeepers. These 

professors could help reach out to graduate students and faculty colleagues on matters related to 

entrepreneurship and science commercialization. Comparing our results with those from 

interventions involving professors would provide valuable insights. 

The experience of implementing this RCT at our university has led us to some additional 

considerations regarding the importance of such collaborative research efforts. The implementation 

of the RCT was a mutually beneficial exchange between our research team and the KTO staff, 

generating valuable learning insights that will be further utilized in the future to develop and enhance 

services. The KTO staff expressed satisfaction with the results of our study. As University X 

celebrates its mission of being an entrepreneurial university, raising awareness about 

entrepreneurship remains one of its key outreach goals. While only a minority of students will engage 

in starting new ventures, the KTO staff is tasked with exposing as many students as possible to a 

context that supports entrepreneurship. Nevertheless, institutional understanding of the most effective 

policy actions to enhance awareness about entrepreneurship and increase graduate students' 
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participation in entrepreneurial activities remains limited. The KTO staff appreciated the scientific 

support provided throughout the trial implementation process. At the same time, they allowed us to 

participate in and manage the experiment, dedicating time to address our concerns and demonstrating 

genuine interest in our scientific approach. For example, the intervention also benefited the KTO by 

providing them with a deeper understanding of the key themes that attract students’ interest in 

technology commercialization activities. However, we acknowledge that interactions between 

research/faculty members and KTO professional staff may not always be frequent or straightforward. 

We encourage such interactions to facilitate further research, leveraging complementary perspectives 

and fostering reciprocal learning. 

A final comment concerns the extent of stimulation and effort dedicated to fostering student 

entrepreneurship. We know that there are different models and approaches (Wright et al., 2019), 

which vary depending on the life cycle of institutional support for student entrepreneurship and the 

unique characteristics and strengths of the external ecosystem. In this paper, we highlighted the 

importance of internal communication, an issue that is increasingly recognized as crucial for 

universities (Elken et al., 2018). Further research should focus more on understanding other aspects 

of internal communication by KTOs, particularly in making them and their support services more 

visible to the entire academic community, including professors, researchers, and students. 

 

  



41  

References 

Aerts, G., Cauwelier, K., de Pape, S., Jacobs, S., Vanhondeghem, S. (2022). An inside-out 

perspective on stakeholder management in university technology transfer offices. 

Technological Forecasting and Social Change, 175, 121291. 

Algieri, B., Aquino, A., & Succurro, M. (2013). Technology transfer offices and academic spin-off 

creation: the case of Italy. The Journal of Technology Transfer, 38, 382-400. 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 

Processes, 50(2), 179–211.  

Åstebro, T., & Hoos, F. (2021). Impact measurement based on repeated randomized control trials: 

The case of a training program to encourage social entrepreneurship. Strategic 

Entrepreneurship Journal, 15(2), 254-278.  

Åstebro, T., Bazzazian, N., & Braguinsky, S. (2012). Startups by recent university graduates and 

their faculty: Implications for university entrepreneurship policy. Research Policy, 41(4), 

663–677.  

ASTP (2020). Survey Report on Knowledge Transfer Activities. Report by the Association of 

European Science and Technology Transfer (ASTP). Available at: 

https:/www.astp4kt.eu/about-us/kt-news/astp-survey-report-on-knowledge-transfer-

activities-2020.html. Retrieved 13 August 2023. 

Athey, S., & Imbens, G. (2017). The econometrics of randomized experiments. In A. V. 

Banerjee & E. Duflo (Eds.), Handbook of Economic Field Experiments, Vol. 1 (pp. 73-

140). Amsterdam: Elsevier North Holland. 

Bacq, S., Ofstein, L. F., Kickul, J. R., & Gundry, L. K. (2017). Perceived entrepreneurial 

munificence and entrepreneurial intentions: A social cognitive perspective. International 

Small Business Journal, 35(5), 639-659. 

Bae, T. J., Qian, S., Miao, C., & Fiet, J. O. (2014). The Relationship Between Entrepreneurship 

Education and Entrepreneurial Intentions: A Meta-Analytic Review. Entrepreneurship 

file:///C:/Users/rosagrimaldi/Desktop/Association%20of%20European%20Science%20and%20Technology%20Transfer%20(ASTP).%20Available%20at:%20https:/www.astp4kt.eu/about-us/kt-news/astp-survey-report-on-knowledge-transfer-activities-2020.html
file:///C:/Users/rosagrimaldi/Desktop/Association%20of%20European%20Science%20and%20Technology%20Transfer%20(ASTP).%20Available%20at:%20https:/www.astp4kt.eu/about-us/kt-news/astp-survey-report-on-knowledge-transfer-activities-2020.html
file:///C:/Users/rosagrimaldi/Desktop/Association%20of%20European%20Science%20and%20Technology%20Transfer%20(ASTP).%20Available%20at:%20https:/www.astp4kt.eu/about-us/kt-news/astp-survey-report-on-knowledge-transfer-activities-2020.html


42  

Theory and Practice, 38(2), 217–254.  

Baldini, N., Fini, R., & Grimaldi, R. (2015). The transition toward entrepreneurial universities. In 

Link, A., Siegel, D., & Wright, M. (Eds), The Chicago handbook of university technology 

transfer and academic entrepreneurship. Chicago: The University of Chicago Press (pp. 218-

244). 

Balven, R., Fenters, V., Siegel, D. S., & Waldman, D. (2018). Academic Entrepreneurship: The 

Roles of Identity, Motivation, Championing, Education, Work-Life Balance, and 

Organizational Justice. Academy of Management Perspectives, 32(1), 21–42.  

Battaglia, D., Landoni, P., & Rizzitelli, F. (2017). Organizational structures for external growth of 

University Technology Transfer Offices: An explorative analysis. Technological Forecasting 

and Social Change, 123, 45-56.  

Bercovitz, J., & Feldman, M. (2008). Academic Entrepreneurs: Organizational Change at the 

Individual Level. Organization Science, 19(1), 69–89.  

Bergmann, H., Geissler, M., Hundt, C., & Grave, B. (2018). The climate for entrepreneurship at 

higher education institutions. Research Policy, 47(4), 700–716. 

Boh, W. F., De-Haan, U., & Strom, R. (2016). University technology transfer through 

entrepreneurship: faculty and students in spin-offs. The Journal of Technology Transfer, 

41(4), 661–669.  

Bolzani, D., & Luppi, E. (2021). Assessing entrepreneurial competences: Insights from a business 

model challenge. Education+ Training, 63(2), 214-238.  

Bolzani, D., Munari, F., Rasmussen, E., & Toschi, L. (2021). Technology transfer offices as 

providers of science and technology entrepreneurship education. The Journal of Technology 

Transfer, 46, 335-365.  

Ciucci, L., & Maupertuis, M. A. (2024). Does technology transfer increase local cognitive 

proximity between university and industry? The case of Italy. Economia Politica, 41(1), 173-

202. 



43  

Chiarello, M. A., Fini, R., Ghiselli, S., Girotti, C., Meoli, A., & Sobrero, M. (2019). Student and 

Graduate Entrepreneurship in Italy-Report 2020. Bologna: Almalaurea. Available at SSRN, 

n. 3774909. 

Conti, G. & Grimaldi, R. (2024). Knowledge Share: The (R)evolution of Technology Transfer. (Eds) 

Spinger, forthcoming.  

Debackere, K., & Veugelers, R. (2005). The role of academic technology transfer organizations 

in improving industry science links. Research Policy, 34(3), 321–342.  

Duflo, E. (2020). Field experiments and the practice of policy. American Economic Review, 

110(7), 1952–1973. 

Edelman, L.F., Manolova, T., Shirokova, G., Tsukanova, T. (2016). The impact of family support 

on young entrepreneurs' startup activities. Journal of Business Venturing, 31, 428–448. 

Eesley, C., & Wang, Y. (2017). Social influence in career choice: Evidence from a randomized 

field experiment on entrepreneurial mentorship. Research Policy, 46(3), 636-650. 

Elken, M., Stensaker, B., & Dedze, I. (2018). The painters behind the profile: the rise and 

functioning of communication departments in universities. Higher Education, 76, 1109-

1122. 

Fini, R., Grimaldi, R., & Meoli, A. (2020). The effectiveness of university regulations to foster 

science-based entrepreneurship. Research Policy, 49(10), 104048. 

Foss, L., & Gibson, D. (2015). The Entrepreneurial University: Context and Institutional 

Change. Oxon: Routledge. 

Gelman, A., & Carlin, J. (2014) Beyond Power Calculations: Assessing Type S (Sign) and Type M 

(Magnitude) Errors. Perspective on Psychological Science, 9(6),  641-651. 

Giuri, P., Grimaldi, R., Kochenkova, A., Munari, F., & Toschi, L. (2020). The effects of 

university-level policies on women’s participation in academic patenting in Italy. The 

Journal of Technology Transfer, 45(1), 122–150.  

Graff Zivin, J., & Lyons, E. (2019). Increasing STEM undergraduate participation in innovative 

https://journals.sagepub.com/toc/pps/9/6


44  

activities: Field experimental evidence. PloS one, 14(4), e0214155.  

Gupta, A. K., & Govindarajan, V. (1984). Business Unit Strategy, Managerial Characteristics, and 

Business Unit Effectiveness at Strategy  Implementation. Academy of Management Journal, 

27(1), 25–41.  

Hägg, G., & Gabrielsson, J. (2020). A systematic literature review of the evolution of pedagogy in 

entrepreneurial education research. International Journal of Entrepreneurial Behavior & 

Research, 26(5), 829-861. 

Henry, C., Hill, F., & Leitch, C. (2005). Entrepreneurship education and training: can 

entrepreneurship be taught? Part I. Education+ Training, 47(2), 98-111. 

Huyghe, A., & Knockaert, M. (2015). The influence of organizational culture and climate on 

entrepreneurial intentions among research scientists. The Journal of Technology Transfer, 

40(1), 138–160. 

Huyghe, A., Knockaert, M., Piva, E., & Wright, M. (2016). Are researchers deliberately 

bypassing the technology transfer office? An analysis of TTO awareness. Small Business 

Economics, 47(3), 589–607.  

Jones, O., Meckel, P., & Taylor, D. (2021). Situated learning in a business incubator: Encouraging 

students to become real entrepreneurs. Industry and Higher Education, 35(4), 367-383. 

Kautonen, T., van Gelderen, M., & Fink, M. (2015). Robustness of the Theory of Planned 

Behavior in Predicting Entrepreneurial Intentions and Actions. Entrepreneurship Theory and 

Practice, 39(3), 655–674.  

Kolade, O. (2018). Venturing under fire: Entrepreneurship education, venture creation, and 

poverty reduction in conflict-ridden Maiduguri, Nigeria. Education+ Training, 60(7/8), 749-

766. 

Krueger Jr, N. F., Reilly, M. D., & Carsrud, A. L. (2000). Competing models of entrepreneurial 

intentions. Journal of Business Venturing, 15(5-6), 411-432. 

Link, A. N., & Scott, J. T. (2005). Universities as partners in US research joint ventures. Research 



45  

Policy, 34(3), 385-393. 

Lockett, A., & Wright, M. (2005). Resources, capabilities, risk capital and the creation of 

university spin-out companies. Research Policy, 34(7), 1043–1057. 

Lorsch, J. W., & Morse, J. J. (1974). Organizations and Their Members: A Contingency 

Approach. New York: Harper & Row. 

Lundström, A., & Stevenson, L. A. (2005). Entrepreneurship Policy—Definitions, Foundations and 

Framework. In A. Lundström and L. A. Stevenson (Eds.), Entrepreneurship Policy: Theory 

and Practice (pagg. 41–116). Boston, MA: Springer US. 

Lüthje, C. and Franke, N. (2003). The ‘making’ of an entrepreneur: testing a model of entrepreneurial 

intent among engineering students at MIT. R&D Management, 33(2), 135-147. 

McGee, C., Schwartz, N., & Ehrlick, S. (2021). The Music Den: A framework for entrepreneurship 

education in a university start-up incubator. Industry and Higher Education, 35(4), 360-366. 

McKenzie, D. (2012). Beyond baseline and follow-up: The case for more T in 

experiments. Journal of Development Economics, 99(2), 210-221. 

Morris, S., Carlos, C., Kistruck, G. M., Lount Jr, R. B., & Thomas, T. E. (2023). The impact of 

growth mindset training on entrepreneurial action among necessity entrepreneurs: Evidence 

from a randomized control trial. Strategic Entrepreneurship Journal. Online first. 

Nabi, G., Liñán, F., Fayolle, A., Krueger, N., & Walmsley, A. (2017). The impact of 

entrepreneurship education in higher education: A systematic review and research 

agenda. Academy of Management Learning & Education, 16(2), 277-299. 

Noack, A., Jacobsen, E. (2021). Transfer scouts: from intermediation to co-constructors of new 

knowledge and technologies in Germany. Research Policy 50(4). 

Nelson, A. J., & Monsen, E. (2014). Teaching technology commercialization: introduction to the 

special section. The Journal of Technology Transfer, 39(5), 774–779.  

OECD (2022). Advancing the Entrepreneurial University: Lessons learned from 13 HEInnovate 

Country Reviews. Policy Brief. OECD SME and Entrepreneurship Papers. Paris: OECD. 



46  

O’Shea, R. P., Allen, T. J., Chevalier, A., & Roche, F. (2005). Entrepreneurial orientation, 

technology transfer and spin-off performance of U.S. universities. Research Policy, 34(7), 

994– 1009.  

Oosterbeek, H., van Praag, M., & Ijsselstein, A. (2010). The impact of entrepreneurship 

education on entrepreneurship skills and motivation. European Economic Review, 54(3), 442– 

454.  

Ozdemir, K. (2022). What You Need to Know About Launching a Startup Right Out of College. 

Harvard Business Review, December 21. 

Rasmussen, E. A., & Sørheim, R. (2006). Action-based entrepreneurship education. 

Technovation, 26(2), 185–194.  

Rasmussen, E., Moen, Ø., & Gulbrandsen, M. (2006). Initiatives to promote commercialization of 

university knowledge. Technovation, 26(4), 518–533. 

Rideout, E. C., & Gray, D. O. (2013). Does entrepreneurship education really work? A review and 

methodological critique of the empirical literature on the effects of university‐based 

entrepreneurship education. Journal of small business management, 51(3), 329-351. 

Seet, P. S., Jones, J., Oppelaar, L., & Corral de Zubielqui, G. (2018). Beyond ‘know-what’and 

‘know-how’to ‘know-who’: enhancing human capital with social capital in an Australian 

start-up accelerator. Asia Pacific Business Review, 24(2), 233-260. 

Shcheglova, I. (2023). How to encourage students to engage in the broader university offering. 

Times Higher Education – Insider Higher Education, 18 August 2023. Available at: 

https://www.timeshighereducation.com/campus/how-encourage-students-engage-broader-

university-offering 

Schmutzler, J., Andonova, V., & Diaz-Serrano, L. (2019). How Context Shapes Entrepreneurial 

Self-Efficacy as a Driver of Entrepreneurial Intentions: A Multilevel Approach. 

Entrepreneurship Theory and Practice, 43(5), 880–920. 

Shirokova, G., Osiyevskyy, O., & Bogatyreva, K. (2016). Exploring the intention–behavior link in 



47  

student entrepreneurship: Moderating effects of individual and environmental 

characteristics. European Management Journal, 34(4), 386–399. 

Secundo, G., Mele, G., Passiante, G., & Albergo, F. (2021). University business idea incubation 

and stakeholders' engagement: closing the gap between theory and practice. European 

Journal of Innovation Management, 26(4), 1005-1033. 

Siegel, D. S., Wright, M., & Lockett, A. (2007). The rise of entrepreneurial activity at universities: 

organizational and societal implications. Industrial and Corporate Change, 16(4), 489-504. 

Siegel, D. S., & Wright, M. (2015). Academic Entrepreneurship: Time for a Rethink? British 

Journal of Management, 26(4), 582–595.  

Stephens, S., Lyons, R., & Cunningham, I. (2021). The decision-making environment for the 

entrepreneurial student. Journal of Enterprising Culture, 29(01), 65-78. 

Villani, E., Rasmussen, E., & Grimaldi, R. (2017). How intermediary organizations facilitate 

university–industry technology transfer: A proximity approach. Technological Forecasting 

and Social Change, 114, 86–102.  

Williams Middleton, K. & Donnellon, A. (2014). Personalizing Entrepreneurial Learning: A 

Pedagogy for Facilitating the Know Why. Entrepreneurship Research Journal, 4(2), 167-

204. 

Wolf, G. (2017). Entrepreneurial university: a case study at Stony Brook University. Journal of 

Management Development, 36(2), 286-294. 

Wright, M., Mustar, P., & Siegel, D. (2017). An emerging ecosystem for student startups. 

Journal of Technology Transfer, 42, 909 -922. 

Wright, M., Mustar, P., & Siegel, D. (2019). Student Startups. The new landscape of academic 

entrepreneurship. World Scientific Series on Public Policy and Technological Innovation – 

Vol. 1. Singapore: World Scientific Publishing. 

  



48  

APPENDIX A 

 

A1 – Example of a personalized email sent to Master’s students in the treated group during 

the Awareness Raising phase of the intervention (translated from Italian) 

 

Invitation to participate to the call for ideas of “X Day” 

Dear Anna, 

I'm XXXXX from the KTO office (Knowledge Transfer Office), the office of the University that supports the 

creation of entrepreneurial projects. 

We met recently during the presentation I gave in your class.  

You may have seen the deadline of 15 January 2019 to participate in X Day, the University's initiative to 

promote entrepreneurship. 

If you are interested in participating in this initiative or have questions, or if you’d like to learn more about 

business creation, we at the KTO are available to help you. Feel free to email me or call me using the contact 

details below if I can be of help in any way. 

Best regards, 

[KTO Officer’s name] 

 
 

A2 – Example of a personalized email sent to Master’s students in the treated group during 

the Direct Contact phase of the intervention (translated from Italian)  
 
Invitation to participate in the “Business Creation” event 

 

Dear Riccardo, 

Are you interested in exploring the potential of your business idea and collaborating with an 

entrepreneurial team, either within or outside of University X? 

Do you have questions about intellectual property protection or developing new creative ideas? 

Are you looking for information about funding opportunities for new business ideas at a local or national 

level, or are you simply curious about our University's initiatives to support entrepreneurship? 

Join us for the "Business Creation" meeting, where our sector experts will share insights. The program is 

attached for your reference. 

The meeting will be repeated on two different dates: 

• 27/03, from 2pm to 4pm in room P, [address] 

• 08/04, from 9 to 11 in room H, [address] 

 

If you are interested in participating, sign up!  

We look forward to seeing you there. 

Best regards,  

[KTO Officer’s name] 
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Program attached 

 
 
 

A3 – Example of a personalized email sent to Master’s students in the treated group during 

the Direct Contact phase of the intervention (translated from Italian)  

Invitation to visit “MakerspaceX” 

 

Dear Luca, 

MakerspaceX is the new space at the University X for the prototyping of business ideas (makerspace) and 

the collaborative development of innovation (co-working). 

Are you interested in learning about rapid prototyping opportunities to create and test prototypes of 

innovative products thanks to the use of cutting-edge materials and machinery? Are you interested in 

learning more about the initiatives to support entrepreneurship at our university?  

“MakerspaceX” is the place you were looking for to give shape to your ideas! 

Participate in the dedicated meeting "Visit to MakerspaceX" organized by the University's Knowledge 

Transfer Office with the Co-working and Makerspace technicians to illustrate the existing opportunities for 

students, doctoral students and researchers. The meeting will be repeated on two separate dates with the 

program attached: 

• 10 October 2019, from 4.00pm to 5.00pm at MakerspaceX ([address], first floor) 

• 11 October 2019, from 11:00 to 12:00 at MakerspaceX ([address], first floor) 

 

If you are interested in participating, please reply to this email to confirm.  

We are waiting for you. 

Best regards,  

[KTO Officer’s name] 

 

Program attached 
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APPENDIX B 

 
Table B1 – Full sample: Pre-treatment differences between the treatment and the control group, master vs. doctoral student sub- 

samples 

 
 

 Master students (full sample) Doctoral students (full sample) 

 (A) 

Treated 

(B) 

Control 

(C) 

Difference 

(D) 

SE 

(E) 

Treated 

(F) 

Control 

(G) 

Difference 

(H) 

SE 
 

 

 

Mean (s.d.) 

n = 164 

Mean (s.d.) 

n = 164 

[p-value]  Mean (s.d.) 

n = 42 

Mean (s.d.) 

n = 41 

[p-value]  

Dependent variables        

Knowledge        

Awareness 1.72 (.87) 1.76 (.89) -.04 [.661] .097 2.38 (1.03) 2.37 (1.04) .01 [.947] .228 

Perceived_environment 3.61 (1.28) 3.59 (1.23) .02 [.881] .139 3.38 (1.23) 3.76 (1.47) -.38 [.210] .297 

Entrepreneurial intentions        

Attitudes 3.36 (1.16) 3.43 (1.11) -.07 [.561] .125 3.98 (1.03) 3.84 (1.29) .15 [0.568] .256 

Subjective_norms 2.50 (1.30) 2.51 (1.28) -.01 [.966] .143 2.95 (1.39) 2.90 (1.24) .05 [0.864] .290 

PBC 2.57 (1.02) 2.67 (1.01) -.10 [.364] .112 2.97 (1.22) 2.81 (1.04) .16 [0.535] .249 

Intentions 2.74 (1.36) 2.79 (1.24) -.05 [.720] .143 2.83 (1.23) 2.49 (1.27) .34 [0.221] .274 

Entrepreneurial participation actions        

Participation .02 (.15) .05 (.22) -.02 [.241] .207 .07 (.26) .12 (.33) -.05 [.442] .065 

Interest_participation 4.59 (.73) 4.49 (.62) .10 [.221] .075 4.57 (.63) 4.58 (.81) -.01 [.930] .158 

Preparatory_actions .26 (1.09) .42 (1.32) -.16 [.221] .134 .64 [1.51] .54 (1.36) .10 [.738] .316 
         

Background characteristics 

Male .60 (.49) .60 (.49) .00 [.911] .054 .57 (.50) .61 (.49) -.04 [.726] .109 

Italian .98 (.15) .97 (.15) .01 [.993] .017 .79 (.42) .83 (.38) -.04 [.620] .088 

Entrepreneurial_family .30 (.46) .34 (.47) -.04 [.478] .052 .31 (.42) .37 (.49) -.16 [.131] .099 

Tolerance_ambiguity 2.91 (.99) 2.98 (.84) -.07 [.464] .102 2.69 (1.01) 2.55 (.91) .14 [.525] .212 
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Table B2 – Treatment effects: Mean differences for outcome variables  
 

 TREATMENT CONTROL 

 (1) 

t=0 

(2) 

t=1 

(3) 

∆𝑦𝑇

= 𝑦𝑇1 − 𝑦𝑇0 

(4) 

SE 

(5) 

t=0 

(6) 

 t=1 

(7) 

∆𝑦𝑇

= 𝑦𝑇1 − 𝑦𝑇0 

(8) 

SE 

 n=78 n=78   n=80 n=80   

Knowledge 

Awareness 1.92 2.55 .63 [.000] (.146) 1.86 2.20 .34 [0.025] (.108) 

Perceived_environment 3.57 3.55 -.02 [.832] (.140) 3.53 3.21 -.32 [0.018] (.133) 

Entrepreneurial intentions 

Attitudes 3.47 3.49 -.02 [.887] (.151) 3.33 3.17 -.16 [0.297] (.159) 

Subjective_norms 2.51 2.55 .04 [.819] (.168) 2.30 2.25 -.05 [0.726] (.142) 

PBC 2.50 2.56 .06 [.691] (.128) 2.52 2.48 -.04 [0.664] (.095) 

Intentions 2.59 2.44 -.15 [.292] (.141) 2.54 2.27 -.27 [0.055] (.141) 

Entrepreneurial participation actions        

Participation .01 .07 .06 [.058] (.333) .04 .11 .07 [0.033] (.034) 

Interest_participation 4.69 3.87 -.82 [.000] (.119) 4.53 3.81 -.72 [0.000] (.118) 

Preparatory_actions .40 .46 .06 [.167] (.046) .59 .80 .21 [0.049] (.106) 

 
 
Note: Statistically significant values at p<.10, p<.05, or p<.01 are highlighted in bold. 

 
 
 
 
 



 

Table B3 – Full sample: Probit regression results on probability of survey response 

 
Variables  

  
Male -.07 

 (.137) 
Italian .34 

 (.303) 
Entrepreneurial_family .15 

 (.138) 
Tolerance_ambiguity .09 

 (.070) 
Treatment .03 

 (.128) 
Master .17 

 (.172) 
Engineering .01 

 (.147) 
Medical -.14 

 (.193) 
Constant -1.02* 

 (.417) 

  
Observations 413 

 

Note: Robust standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05, # p<0.1, two-sided 

 

 

Table B4 – Robustness checks for treatment effects: Regression results (ITT) 
 

 (A) (B) 

Knowledge   

Awareness .568* 

(.293) 

.521# 

(.291) 

Perceived_environment .381 

(.285) 

.437 

(.290) 

Entrepreneurial intentions   

Attitudes .494# 

(.285) 

.457 

(.296) 

Subjective_norms .318 

(.295) 

.293 

(.296) 

PBC .213 

(.287) 

.183 

(.289) 

Intentions .310 

(.283) 

.251 

(.287) 

Entrepreneurial participation actions  

Interest_participation .039 

(.299) 

-.052 

(.302) 

 

Notes: 

n=158 

Models (A) report treatment effects by including the lagged outcome Y0; Models (B) also include the control variable 

Tolerance_ambiguity. 

Estimates are from separate regression for each row. Coefficient estimates for the lagged outcome Y0 and the 

control variable are suppressed for greater readability but are available from the authors on request. 

Estimation methods: ordered logit for all the outcome variables. 

Robust standard errors in parentheses. 

*** p<0.001, ** p<0.01, * p<0.05, # p<0.1, two-sided 



 

 
 

Table B5 – Treatment effects: Heterogeneity of results (ITT) 
 

 Treatment Male Treatment* 

Male 

Italian Treatment* 

Italian 

Tolerance_

ambiguity 

Treatment* 

Tolerance_ 

ambiguity 

Knowledge        

Perceived_environment 1.750*** 

(0.066) 

  .698# 

(.380) 

-1.476# 

(.805) 

  

Entrepreneurial participation actions       

Participation -1.876# 

(.121) 

-1.682* 

(.804) 

2.868* 

(1.404) 

    

Participation 3.239* 

(1.556) 

    -.014 

(.213) 

-1.425* 

(.646) 

Preparatory_actions 1.695# 

(.926) 

    .274 

(.248) 

-.679* 

(.277) 
Notes: 

n=158 

Models report treatment effects by including the lagged outcome Y0. 

Estimates are from separate regression for each row. Only significant estimates are reported. 

Coefficient estimates for the lagged outcome Y0 are suppressed for greater readability, but are available from the authors on request. 

Estimation methods: OLS for Perceived_environment; logistic regression for Participation; Poisson for Preparatory_actions. 

Robust standard errors in parentheses. 

*** p<0.001, ** p<0.01, * p<0.05, # p<0.1, two-sided 

 
 
 


