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Abstract

Purpose – This paper analyses whether the entrepreneurship education centres introduced by the Italian
Ministry of Higher Education and Research in 2012 (the Italian Contamination Labs – CLabs) are effectively
adopting the emergent digital technologies for nurturing their entrepreneurship education activities and
dissemination of knowledge contamination practices among university students.
Design/methodology/approach – An in-depth analysis of italian entrepreneurship education centres
provides evidence about the direct role played by digital technologies in supporting and enhancing the
entrepreneurial processes, as well as on their indirect role in stimulating entrepreneurship activities of nascent
student entrepreneurs.
Findings – Findings provide some insights into the strategic role of some categories of digital technologies
inside the CLabs. Themain results show still a weak use of digital technologies in CLabs except for social media
and digital platforms, mainly used for promotion scope and communication of the entrepreneurial outputs
achieved by the students.
Research limitations/implications – Limitations of the study consist of the need to expand the study to all
the other CLabs belonging to the CLabs Italian Network and to derive a set of “invariance” among the cases in
terms of digital technologies support for student entrepreneurship.
Practical implications – New ways of managing entrepreneurship centres will involve a more massive
adoption of digital technologies to support and transform some processes realized inside the CLabs, even if the
governance of such centres must develop new digital skills.
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Originality/value – The originality of the work regards the contribution to the emerging role of digital
technologies on the student’s entrepreneurship.
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Introduction
Extant research suggests that entrepreneurship centres (Cassia et al., 2014; Maas and Jones,
2017) can play an important role in stimulating entrepreneurship activities within higher
education institutions (Finkle et al., 2006, 2013; Nelles and Vorley, 2011; Secundo et al., 2016).
Their activity is especially relevant for increasing the visibility of entrepreneurship as a
competence, a profession or as a field of study (Cassia et al., 2014; Fisher and Reuber, 2011).
According to Siegel and Wright (2015), the establishment and growth of entrepreneurship
centres are an emerging perspective framed within academic entrepreneurship that includes
a wider social and economic benefit to the university ecosystem overcoming the traditional
goal of economic revenue from research commercialization. The goals of entrepreneurship
centres vary significantly between new firm creation, researching market opportunities,
developing enterprising and entrepreneurship skills among students and staff and
contributing to the capitalization of knowledge (Del-Palacio et al., 2008).

In recent years, the infusion of new digital technologies (such as social media, Internet of
things,MOOCs, 3D printing, Big Data, etc.) that are reshaping society globally (Nambisan et al.,
2017) has changed the nature of entrepreneurship and managerial challenges (Gawer and
Cusumano, 2014) and has largely affected the activities of entrepreneurship research centres.
Digital technologies are opening up fascinating innovation opportunities and can become the
dominant source for innovation also in entrepreneurship centre (Cohen et al., 2017; Urbinati
et al., 2017; Yoo, 2010). Even if different studies recall and demonstrate the importance of these
digital technologies as strategic for spin-offs creation, for entrepreneurship education, for
licensing and research development, to the best of our knowledge surprisingly few studies have
focussed on the analysis of digital technologies in the whole spectrums of entrepreneurship
centres activities and processes (Rippa and Secundo, 2018).

To cover this research gap, attention is focussed on a public initiative of the Italian
Ministry of University and Research (MIUR) which in 2012 financed the creation of the
Contamination Labs (CLabs), that is, virtual and physical environments where university
studentswith different background could be involved into entrepreneurial learning activities,
working on the incubation of their ideas and the development of a business plan. Within
CLabs, university students are involved in typical activities of entrepreneurship education
such as idea generation, creative thinking, business games, elevator pitch, business plan
competitions or idea challenges proposed by companies. Huffman and Quigley (2002) and
Russell et al. (2008) noted that business plan competitions provide a mechanism for new
business start-up and for encouraging entrepreneurial ideas (Passaro et al., 2017), talents and
potential entrepreneurs. Activities such as business skills development, team building,
mentoring, judges’ feedback and networking represent core activities of an effective business
planning competition (Russell et al., 2008). Der Foo et al. (2005) noted their role in team
building by utilizing new technologies. Streeter et al. (2002), and Atchison and Gotlieb (2004)
identify that such competitions offer the opportunity to develop both generic skills and
entrepreneurial mindset and business knowledge competencies.

The Italian experience of the CLabs provides a perfect setting for the analysis of how
entrepreneurship research centres are adopting digital platforms to support a variety of
entrepreneurial activities. According to the statements of the policymakers presenting the
initiatives, CLabs were introduced as an initiative aiming at improving university students’
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entrepreneurial awareness and enterprising skills. In fact, unlike the traditional incubators
and accelerators, the CLabs were intended to create a space for creative thinking and
innovative project design, a “step back” primarily aimed to build a network that allows
gathering the human capital needed for highly innovative projects (Boffo et al., 2015). From
this perspective, CLabs are experimental learning projects for higher education institutions,
aimed at facilitating the adoption of innovation into entrepreneurship research centres.

Aimed to provide evidence about the adoption and utilization of the digital technologies
within the entrepreneurship education centres, this paper presents an in-depth analysis of 12
centres located in Italian universities findings offering some insights into the strategic role of
some categories of digital technologies inside the CLabs. Themain results show still a weak use
of digital technologies in CLabs except for social media and digital platforms, mainly used for
promotion scope and communication of the entrepreneurial outputs achieved by the students.

The remainder of the paper is organized as follows. Section 2 briefly introduces the
background around the key concept of entrepreneurship centres and digital technologies.
Section 3 introduces the research methodology. Section 4 presents the findings of our
research. Section 5 proposes a discussion of the main findings, provides implications for
theory and practices, describes limitations and future research and concludes the paper.

Entrepreneurship education and digital technology
The entrepreneurship education missions
Entrepreneurship education is the most relevant process that universities all around the world
are activating through ad hoc entrepreneurial learning contents, approaches and processes to
develop students’ entrepreneurial awareness, attitudes and skills for contributing to the third
mission achievement (Bae et al., 2014; Fayolle et al., 2006; Hahn et al., 2017). Several researchers
have discussed the differences across countries and educational institutions in terms of
objectives, target audiences, format and pedagogical approaches for developing an
entrepreneurial mindset in university students (Fayolle and Klandt, 2006). However, if any
differences exist, the similarities of the approaches to entrepreneurship education centre are
more clearly identified in the general aim to foster the development of an entrepreneurial
mindset in university students and in the involvement of a large community of stakeholders
belonging to the local entrepreneurial ecosystem,which could contribute to deep contamination
of knowledge, skills and experiences (Ndou et al., 2018).

As for the first point, the entrepreneurial mindset represents the competence of helping the
members of society, students at all levels of education, young entrepreneurs and start-uppers
to be creative and confident in whatever they undertake to cope with business uncertainty,
ambiguity and complexity (Schaltegger and Wagner, 2011). Students at all levels of
education, young entrepreneurs and start-uppers need to be equippedwith an entrepreneurial
mindset, which is defined by five constituent elements: (1) the capacity to think creatively,
strategically, analytically and reflectively, (2) confidence in one’s abilities, (3) the ability to
collaborate, (4) well-developed communication skills and (5) an understanding of the current
business context (Pollard andWilson, 2014). As for the second point, that is, the stakeholders’
involvement, universities should trigger collaborative links with a multiplicity of
stakeholders including not only industry and other educational institutions but also the
wider learning communities and regional entrepreneurs that belong to the wider university’s
entrepreneurial ecosystem (Redford and Fayolle, 2014).

Transforming entrepreneurship education through digital technologies
In parallel to the expansion and the strategic importance of entrepreneurship education, in the
last ten years, the increasing use of advanced digital technologies is transforming innovation
and production processes (Alcacer, Cantwell and Piscitello, 2016). The most important
challenges, for entrepreneurship education, lie in the way of realizing the full potential of the
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emerging digital and smart technologies starting from a basic awareness about their potential
role. In this context, digital and smart technologies have received greater attention in recent
years in business and management practice, to offer products or services more competitive,
sustainable and with optimized value for the involved stakeholders (Lombardi, 2019). The
purpose of smart technologies is to create, deliver andmanage intelligent products/services and/
or experiences, which is characterized by intensive information sharing for optimal and
sustainable value creation or co-creation (Ardolino et al., 2018; Lenka et al., 2017; W€underlich,
et al., 2015).

Many classifications exist for digital technologies. Nambisan (2017) introduced the concept
of digital technologies as a result of three distinct but related elements: digital artefacts, digital
infrastructure and digital platforms. A digital artefact can be defined as a digital component,
application or media content that is part of a new product (or service) and offers a specific
functionality or value to the end user (Ekbia, 2009; Kallinikos et al., 2013).Digital infrastructure
is defined as digital technology tools and systems that offer communication, collaboration and/
or computing capabilities (Nambisan, 2017). Infrastructure can be defined in general as the
basic physical and organizational structures needed for the operation of a society or
organizations (Tilson et al., 2010). Digital infrastructure as cloud computing, data analytics,
online communities, social media, 3D printing, digital maker spaces can support the business
process and the supply chain activities of companies. For example, 3D printing, also known as
“additive manufacturing” or “rapid prototyping”, is the printing of solid, physical 3D objects.
Drawing on computer-aided design (CAD) files, 3D printing makes it possible to build physical
models, prototypes, patterns, tooling components or production parts. Digital platforms are
shared, a common set of services and architecture that serves to host complimentary offerings,
including digital artefacts (Parker et al., 2016; Tiwana et al., 2010). Digital technologies as
composed of digital artifacts, digital infrastructure and digital platforms could represent the
basis of the digital transformation of entrepreneurial learning processeswithin universities and
higher education institutions.

For this purpose, some experiences related to the utilization of digital technologies in the
entrepreneurial university context can be reported. Gupta and Bharadwaj (2013) have
developed a general framework for approaching entrepreneurship education in a business
school through the use of augmented reality and social networks. Harte et al., (2012) proposed
a toolkit based on the use of commercial software to increase attitudes towards
entrepreneurship by STEM students. Developed at a Scottish university, EDGE
(Encourage Dynamic and Global Entrepreneurs) uses social network technologies and
electronic systems portfolios (Smith and Paton, 2010) for increasing the development of
entrepreneurial competences. Birtchnell et al. (2017) converged to the idea that harnessing the
existing activities in 3D printing and capitalizing on their existing regional presence as local
providers of employment, investment and growth, universities stand to realize their third
mission in a presently unforeseen way. The Invention Studio is a fab space created by
Georgia Tech University where facilities, infrastructure and cultural transformation are
demonstrating the value and sustainability of hands-on, design-build education to stimulate
innovation, creativity and entrepreneurship in engineering undergraduates (Guerra Guerra
and De Gomez, 2016). Finally, Al Atabi (2014) focusses on the achievement of university
students in the acquisition of entrepreneurship competences through themassive open online
course (MOOC) that allow collaborative learning of students as well as the acquisition of key
entrepreneurial skills, such as opportunity identification in a digital learning environment.

The Italian context and the creation of Contamination Labs
The execution, implementation and practices of entrepreneurship education have been
observed to vary across regions and institutions (Boffo et al., 2017). At the European level, the
Entrepreneurship 2020 Action Plan (European Commission, 2013) stressed the challenge for
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nascent entrepreneurs in the context of the European economic downturn started in 2008,
which severely affected the global and continental economy. In this direction, the European
Union tried to face these structural changes through incentives for competitiveness and
growth. Entrepreneurship represents one of the pillars of the Europe 2020 Strategy. An
effective strategy for entrepreneurship “creates new companies and jobs, opens up new
markets, and nurtures new skills and capabilities” (European Commission, 2013, p. 3). The
implementation of national strategies for entrepreneurship leads to the development of
supported programmes across the different member states.

An exemplary case is represented by Italy. The importance and the increasing relevance
of the entrepreneurship education led to a significant increase in the supply of
entrepreneurship courses in Italian universities over the past decade (Curci and Micozzi,
2017; Iacobucci and Micozzi, 2012). This trend has been largely supported by the MIUR
through the creation and financing of the Italian CLabs, that is, physical environments where
students are involved in the development of an entrepreneurial mindset, creativity and
innovation through the adoption of learning strategies typical of the entrepreneurship
education. The laboratory involves all the university students with different backgrounds
(business, humanities, social science, science, engineering, biology, arts, etc.) through
innovative extra-curricular activities within a learning programme having a during of six
months. The MIUR started funding the CLabs through a first competitive call in 2012. The
second round of funding has been provided in 2016 when a total of 16 CLabs projects have
been financed in 16 public universities located in North, Centre and South Italy. All the CLabs
have the same mission and vision. Furthermore, another common trait is represented by the
adoption of hands-on practical experiential projects to help students in identifying more
opportunities for defining knowledge-intensive ideas and launching new start-ups (e.g.
Honig, 2004; DeTienne and Chandler, 2004).

While the strategic impact and role of digital technologies have been studied and analysed
in extant literature (Bharadwaj et al., 2013; Giones and Brem, 2017; Mamaghani, 2016;
Mihardjo et al., 2019; Pagani and Pardo, 2017), there is limited understanding of their
potentialities for the entrepreneurship education centres: how these centres embrace these
technological innovations remains largely unexplored. This gap assumes a strategic
relevance in the Italian Contamination Labs where the entrepreneurial learning approaches
are activated to realize technology-intensive projects, business ideas and solutions designed
and implemented by the university students.

Research methodology
A qualitative approach based on multiple case study design to explore the aforementioned
gap is adopted, because “a how or why the question is being asked about a contemporary set
of events over which the investigator has little or no control” (Yin, 2009). Qualitative methods
allow researchers to discover to reveal and understand relationships between variables even
within complex processes and to illustrate the influence of the social context (Shah and
Corley, 2006).

For our purpose, a multiple case study is a valid approach since a comparison of cases’
findings by replication is required to the extent of the validity of results. As stated in
Eisenhardt and Graebner (2007), multiple case studies offer the opportunity to collect more
information available for theory building.

Our research investigates howmuch the Italian CLabs are adopting digital technologies to
support the digital transformation of their entrepreneurship education activities for
university students. About 12 case studies, extracted from the list of 17 Italian CLabs, are
actually fully committed towards their activities. The multiple case study approach will
provide interesting results about the actual and future revolution of digital technology that
could allow within the CLabs to sustain their entrepreneurial education processes.
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Research context
The basic values of the CLabs are interdisciplinarity and contamination among different
experiences, backgrounds and competences through the development of novel business ideas
and innovation projects in close collaboration with the entrepreneurial ecosystem.

The Italian Programme for Research foresees a strengthening of the investment in the
CLabs, intended as virtual and physical places of contamination between university students
and graduate students of different disciplines. In 2016, 17 CLabs had been launched by 17
Italian universities starting from a competitive call at the national level involving all the
universities. Among those CLabs, at the time of the survey, 12 were operative and they had
already started the educational activities. So far, our analysis will comprise the whole set of
the active CLabs in Italy. The main idea behind the CLab is to create a place where: (1) it is
possible to foster cooperation among students, entrepreneurs and academics; (2) students,
entrepreneurs and academics share knowledge and create new understandings and work
together to form plans of action (co-learning); (3) students set their agendas and then act with
the help of entrepreneurs and academics; (4) students are embedded into the entrepreneurial
culture; (5) teachers and mentors show the best practice in entrepreneurship and innovation
in the creation of newbusinesses; and (6) students learn tomanage all stages of the knowledge
transfer process to support organic growth within the high technology sector for setting up a
start-up.

CLab’s entrepreneurial learning activities are part of the students’ curriculum as an
optional course, specifically, attendance of structured seminars, business competition and all
the learning activities organized within the CLab can be worthy as ECTS (European Credit
Transfer and Accumulation System). The scientific committee of each CLab decides the
criteria for evaluating the admission of students within the extra-curricular programme,
considering not only the knowledge acquired but also the student’s attitude for working as a
team, their motivations to participate in this innovative programme and the business idea
they would like to develop. Each CLab has received financial resources to activate
programmes and activities devoted to students for three years. So generally, all the CLabs
started their first edition programme in the first year of funding (2017) and will continue the
organization of programmes till the third year (2020). The characteristics of the programmes,
the number of students involved, the entrepreneurship contents and learning approaches can
differ from one university to another, according to their previous experience and the presence
of a technology transfer office. The Italian CLab Network is the network connecting all the
CLabs, and it ismanaged by theUniversity of Cagliari ContaminationLab (http://clabitalia.it/).

Data collection and analysis
Improving transparency is useful for readers to describe what was done within case studies
and to guide other researchers whowish to conduct similar research (Massaro et al., 2019a, b).
About 12 Italian CLabs have been analysed. All the CLab chiefs (coordinators) in the list were
firstly contacted by e-mail and with positive respondents, a skype call was agreed to collect
further details about their mission, process and activities. Moreover, a web survey has been
prepared to address the main questions related to the types and intensity of adoption of
digital technologies. The survey is divided into three sections. The first is a general section,
where a question about the governance structure of the CLabs is formulated (university of
affiliation, number of employees, types of managerial structure, typologies of activities
performed). In the second section, respondents are required to indicate the types of digital
technologies adopted and the related impact and also which technologies will be strategically
adopted in the future. Digital technologies had been listed based on the authors’ elaboration of
the digital artefact, platform and infrastructure concepts by Nambisan (2017). A final section
asks respondents to indicate barriers and constraints to the adoption of digital technologies in
their daily activities.
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According to Yin (2009), the construct validity of case studies is increased through
multiple sources of evidence and key informant interviews. Phone or face-to-face interview
was agreed in the period January 2019–April 2019 to finalize the data analysis. First of all, the
project manager of one of the 17 Italian CLabs has been involved in this research (see
Figure 1). Indeed, the questionnaire has been prepared and validated in collaboration with
two experts. The first one is the project manager of one CLab, while the second is the general
manager of a university incubator (thus with very similar expertise). Additional documents
such as internal reports and information extracted through the websites and Facebook pages
were collected to check their consistency with the information acquired during the survey.

Findings: CLabs’ entrepreneurship activities
Table 1 presents a description of the CLabs’ sample. The CLab’s list shows an equal
distribution among North (4), Centre (2) and South (5) Italy. The total funded amount is 4.1m
Euros. The extra-curricular entrepreneurial programme of each CLabs is strictly guided by
the MIUR according to the general recommendation of the European Union in terms of
entrepreneurial competencies development (European Commission, 2013). In some cases, the
duration of the entrepreneurship education programme is six months, in other cases three
months; for this reason, big differences in terms of the number of trained students are
reported in Table 1.

CLab strategic entrepreneurship activities now and in the future
Academic entrepreneurship requires specific activities to make the university more
entrepreneurial. Among these, the entrepreneurship education centres can play a strategic
role of intermediary between researchers and industries, providing facilities and
opportunities to enhance the social and economic impact on the territory. Activities such
as the creation of spin-offs and start-ups, the engagement of local communities through
events and workshops, entrepreneurial education activities, the organizations of business
plan competitions and finally, contracts with industries and public administrations can be
identified (Siegel and Wright, 2015).

Each CLab was asked which of those activities are considered as the most strategic in the
present andwhich they supposed to be strategic in the immediate future. The questionnaire is
a five-point Likert scale, with 5 representing extremely strategic” and 1 “poorly strategic”.
The questions were intended to observe the level of importance in the present situation and
after three years. Data are presented in an aggregated way, and Figure 2 reports the average
of each activity as reported by every CLab.

CLAB id Macro-region First year # Editions # Students

CLab 1 South 2017 2 120
CLab 2 North 2017 2 130
CLab 3 South 2014 5 500
CLab 4 South 2017 2 90
CLab 5 Centre 2013 6 536
CLab 6 South 2014 16 640
CLab 7 Centre 2013 5 60
CLab 8 South 2017 3 120
CLab 9 North 2017 2 200
CLab 10 North 2013 6 580
CLab 11 North 2018 2 60
CLab 12 North 2017 2 80

Table 1.
Contamination Labs in
Italy (data updated in

November 2019)
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Right now, the most strategic activity expressed by CLabs is entrepreneurship education
with an average score of 4.50 followed by intermediation activities (with 4.33). On the
contrary, the less strategic initiatives promoted by the CLabs are the management of
intellectual property rights and hackathons. This is in line with the general aim and mission
of the CLab.

When looking at the prospective strategic activities CLabs aim to plan, the most relevant
one remains entrepreneurship education (with 4.67). This is reasonable as literature

Research contract

BP Competition

Entrepreneurial Education

Civic engagement

Spinoff

IP

Hackathon

Intermediation Activities

0.00            0.50            1.00           1.50            2.00            2.50           3.00            3.50            4.00            4.50           5.00

In three years Now

Figure 1.
The Italian Network of
Contamination Lab
financed by MIUR in
2016 (Own elaboration)

Figure 2.
CLabs’
entrepreneurship
education activities’
importance in the
present (now) and in
the future (in
three years)
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demonstrated how education is the most powerful tool to train young people and to guide
them in the achievement at first of an entrepreneurial mindset and awareness. Looking at the
deltas between the present and future strategic activities, research contracts with external
actors and start-up/spin-off creation are the two activities that count the largest difference.
This means that CLabs are considering strengthening those two areas of activities. This
result is coherent with the fact that the CLabs are financed just for three years by the MIUR
and that they are looking for becoming sustainable in the long period to become permanent
research centres for entrepreneurship to accomplish the third mission aim.

Adoption of digital technologies within the Italian CLabs
Digital technologies can be adopted by CLabs to support entrepreneurial activities involving
the university students. blockchain, virtual and augmented reality, 3D labs, digital platforms
are nowadays used to increase the entrepreneurial behaviour of students. CLabs were
surveyed to indicate which technologies are currently used and which digital technologies
CLabs forecast to adopt in the next future. Ten different categories of digital technologies
were listed, asking managers of CLabs to indicate, using a five-point Likert scale, the degree
of adoption of every single technology in their daily activities. An aggregate value was
reported, as the average of the CLabs answers.

Social media is the most adopted technologies, with an average score of 4.33. The digital
platform, with 3.17, is the second most used digital technology. In general, CLabs make still
little use of digital technologies for their daily activities. Digital technologies are mainly used
for the promotional purpose (see Figure 3).

When analysing the future strategies of digital technologies adoption for the digital
transformation of their entrepreneurship education processes, there is a consensus about the
intention to adopt distance learning technologies to improve students’ participation in the
general seminars focussed on the acquisition of knowledge about the global future trends,
business management and business planning. MOOC, indeed, is the technology with the
highest delta when comparing actual and future declaration of digital technologies adoption.
This means that in the future some of the learning processes of the CLab could also integrate
the physical and the digital environment for increasing the student’s motivation and
participation in all the scheduled initiatives.

Blockchain

AR and VR

Digtial Platform

Digital Twins

Intelligent things

Intelligent App

Big Data

3D Printer

Social Media

MOOC

0.00            0.50            1.00             1.50            2.00             2.50           3.00             3.50            4.00            4.50            5.00

In three years Now

Figure 3.
Adoption of digital

technologies within the
Italian CLabs
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This evidence could be explained by the fact that in this first phase of activities, CLabs are
more focussed on the development andmanagement of the entrepreneurial learning activities
to facilitate the generation of students’ business ideas.

Impact of digital technologies adoption in the CLabs
Furthermore, the analysis focusses on the level of impact of each digital technology family on
the activities organized and managed by the CLabs (Figure 4). Three digital technology
families were classified, to make the survey easier to be filled by the interviewed CLab chief
and/or CLab project managers. Technologies were classified in the following groups:
technologies such as social media and MOOC in DI (digital infrastructure); technologies such
as IoT, 3D printer, Big Data, Intelligent app in DP (digital platform); and finally, technologies
such as augmented and virtual reality, blockchain in DA (digital artefact). In the
questionnaire, it was asked to indicate the impact of the digital technology families on the
activities based on a four-point scale: no impact at all (0), low impact (1), medium impact (2),
high impact (3). In general, the impact appears to be low or with no impact at all. Few CLabs
adopt strategically some digital technologies while some CLabs do not use at all any digital
technologies or they do not rely on any impact on their entrepreneurship activities. DIs
present the highest rate of impact, especially on intermediation activities, spin-off and
start-up activities, local community engagement activities, entrepreneurial education
activities and business plan competition activities. This is probably because social media
is a technology included in this family, and as previously shown, socialmedia is themost used
technology by CLabs.

What are the strategic activities carried on by the CLabs and the digital technologies
adopted to facilitate such activities? The picture that emerged from this section reports a
medium capacity of the CLabs to strategically involve external actors in their activities and a
medium ability to promote newventure creations among their students. Moreover, as a sort of
validation of the previous analysis, managers of CLabs declare a medium use of digital
technologies to engage and inspire new entrepreneurs as a result of their activities.

Entrepreneurial strategic activities and barriers to the adoption of digital technologies
The final section of the survey regards the ability of the CLabs to involve students and
researchers in entrepreneurial activities such as the creation of new firms and to take

Research contract

BP Competition

Entrepreneurial Education

Civic engagement

Spinoff

IP

Hackathon

Intermediation Activities

0.00                                       0.50                                       1.00                                        1.50                                       2.00                                       2.50

DA: digital artifact (e.g.: AR, VR, blockchain) DP: digital platform (e.g.: IoT, 3D, Big Data) DI: digital infrastructure (e.g.: social media, MOOC)

Figure 4.
Impact of digital
technologies on
activities carried out by
the CLabs
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advantage of the internal activities to establish fruitful collaborations with external partners,
firms and institutions.

The questionnaire asks managers of the CLabs how much they are under the following
question:

(1) Ability to involve researchers and technicians in new venture creation activities;

(2) Ability to promote new venture creation by the students;

(3) Ability to retain ex-students;

(4) Ability to engage citizens and external actors;

(5) Ability to collaborate with firms and institutions;

(6) Ability to create strategical collaborations with firms.

Figure 5 represents the aggregate level of accordance with each question. The strategical
collaboration with firms is the most rated interest expressed by the CLabs. The “new venture
creations” from students, as well as from researchers and technicians, have been the most
important promoted activities.

When looking into the main barriers and constraints to the adoption of digital
technologies, it appears that the most critical one is cultural. Digital technologies are not so
much diffused regularly in the daily activities of the university they belong to. And this
aspect creates high constraints for the adoption of technologies to support students in their
entrepreneurial activities. Costs of the adoption of digital technologies is a matter, but it does
not represent the main obstacles. Also, the most cited criticalities to solve their missions and
scopes are difficulties when involving internal professors and technicians in the CLabs
activities and the great heterogeneity of the class appears to be a limit when evaluating the
general involvement of the students. Cultural constraint means a low level of commitment
from the adopters’ side and a low level of time to be dedicated to the initiative of selection,
adoption and utilization of digital technologies.

Discussion and conclusion
This paper analysed whether the entrepreneurship education centres introduced by the
Italian Ministry of Higher Education and Research in 2012 (the Italian Contamination Labs –

The Clab is able to involve researchers and technicians in
new venture creation activities

The Clab is able to promote new venture creation by the
Clab’s students

The Clab is able to retain ex students

The Clab is able to engage citizens and external actors in its
activities

The Clab collaborates with firms and institution

The Clab has strategical collaboration contracts with firms
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Figure 5.
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CLabs) are effectively adopting the emergent digital technologies for nurturing their
entrepreneurship education activities and dissemination of knowledge contamination
practices among university students.

An in-depth analysis of 12 Italian CLabs provided evidence about the direct role played
by digital technologies in supporting and enhancing the entrepreneurial processes, as well
as on their indirect role in stimulating entrepreneurship activities of nascent student
entrepreneurs. The empirical analysis provides evidence about the possibilities and
constraints of digital technologies for goals, governance and processes of entrepreneurship
centres, enabling a better understanding of the challenges posed by the ongoing digital
transformation. In particular, CLabs responding to our survey manifested a low level of
adoption of digital technologies. On the one hand, social media such as Facebook are widely
adopted, though their use is limited to the promotion of CLab activities. This evidence
allows the identification of room for improvement, as extant literature demonstrates how
social media can transform how people and organizations relate. Government
organizations are experimenting with social media to communicate with their
constituents, and many analysts see in these media a powerful set of tools to reinvent
government–citizen relationships (Picazo-Vela et al., 2012).

Technologies such as blockchain, big data, 3D printers are poorly adopted. Surprisingly,
MOOC is not adopted nor considered as strategic. This evidence provides another room for
improvement, given that extant literature suggests that the MOOC is a suitable platform to
teach entrepreneurship as it provides tools to enable students collaborative learning as well
as improve individuals affective key entrepreneurial aspects such as opportunity
recognition and resource acquisition (Al-Atabi and De Boer, 2014). Indeed, MOOCs could
allow many participants to enrol in entrepreneurship education (Romero, 2013) so
contributing to the diffusion of wide entrepreneurial culture and mindset among the
university students.

The strategic vision for the future changes a little bit since such digital technologies are
viewed as important for the sustainability of the entrepreneurship centre, but cultural and
time constraints are highlighted as themost important barriers to the adoption of the digital
technologies, confirming the difficulties in the digital transformation of the
entrepreneurship education already identified in other fields (Bacow et al., 2012; Watty
et al., 2016). There is the need to know more about what entrepreneurship or enterprise
education actually “is” when implemented in practice, and the real challenge could be to
embed this type of course in the universities’ curriculum as a compulsory course (Volkmann
andAudretsch, 2017). This is problematic because the entrepreneurial strategy for teaching
entrepreneurship is the antithesis of traditional approaches to teaching. Academic
assessment processes evaluate and test knowledge and skill rather than behaviour and
skills, therefore widening the assessment process to accommodate behaviour is the real
challenge for academic institutions, although it is a challenge that is beginning to be
undertaken. Academic policy and decision-makers need to be convinced of the value in
offering such entrepreneurship courses before they can be included in mainstream
programmes. Arguably the faculty for such typology, of course, needs to be composed not
only by university professors but especially by managers and entrepreneurs that can
diffuse their entrepreneurial behaviours to establish such programmes in mainstream
academia.

Implications for theory
Research implications regard the potential role that digital technologies could play in
supporting and enhancing the processes that the Italian CLabs could play (e.g. presenting
their programmes and activities) and their indirect role (e.g. undertake joint programmes/
activities with other faculties) in promoting enterprise and entrepreneurship activities of the
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academic entrepreneurs. The CLabs are born as centres for the development of the
entrepreneurial mindset in university students through a virtuous knowledge and experience
contamination process within the local entrepreneurial ecosystem. This aim is achieved
through the creation of entrepreneurial learning environments that can facilitate the sharing
of experiences coming from different disciplinary fields, both in students and in faculty. This
approach is in line with some empirical evidence that the literature illustrates as successful
cases of development paths of entrepreneurial processes (Russell et al., 2008). The Italian
experience can be considered of sure success, but to fully understand the degree of
effectiveness of these entrepreneurship centres, the present study tried to investigate the
degree of diffusion of digital technologies in support of their entrepreneurial activities and
processes. The conviction of the authors lies in the awareness of the power of the new digital
technologies to accelerate not only the production processes in business but also the
educational ones and in particular, those of entrepreneurship education. The use of
technologies such as e-learning, additive manufacturing, augmented reality can favour the
creation of environments able to accelerate the learning processes of the development of new
enterprises launched by students.

In the context of entrepreneurship education, such as that of the CLabs, the adoption of
digital platforms, digital infrastructures and digital artefacts can support the operational
methods of knowledge creation, knowledge sharing among students with different
backgrounds, development of entrepreneurial skills (Gawer and Cusumano, 2014; Yoo,
2010; Urbinati et al., 2017).

Implications for practice
From the results obtained it is not possible to develop a replicable recipe in different contexts.
However, some possible strategies for adopting digital technologies emerge which, by
transforming the development processes of innovations (Alcacer et al., 2016), can stimulate
new ideas and facilitate the start-up of new businesses. Furthermore, the massive use of
digital and smart technologies also enables the development of more competitive, sustainable
products and services capable of involving awider network of stakeholders (Lombardi, 2019).
In linewith the digital academic entrepreneurship framework (Rippa and Secundo, 2018), new
ways of managing entrepreneurship centres (such as) are being developed, which thanks to
the use of new technologies can involve a network of subjects broader (who) and with aims
and mission more focussed on sustainability and competitiveness of results (what).
Furthermore, practical implications concern insights for the entrepreneurship centre
governance body involved in the guidance of processes such as entrepreneurial
competence development, knowledge transfer and innovation in the university ecosystem
and social engagement through the utilization of digital technologies.

Limitations of the study and future research
The main limitation regards the fact that the study has been realized just at the beginning of
the first year of entrepreneurship education activities for each CLab. A new survey will be
launched at the end of the third year when each CLab formally will close the current activities
financed by the MIUR. This will allow us to compare the results and identify trends of the
digital transformation within the Italian entrepreneurship education centres.
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