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Abstract
More than ever, universities and policymakers are paying attention to faculty members’ 
engagement in industries’ projects because university–industry collaboration (UIC) is 
seen as the key to economic development. However, the UIC differs from country to coun-
try, and researchers may have different motivations. This study explored the relationship 
between university researchers’ motivations and varied UIC channels. A questionnaire was 
administered to the relevant faculty in public universities in two cross-border regions of 
Portugal and Spain. Drawing on data gathered from 841 researchers, the results reveal dif-
ferences in these academics’ motivations to engage in different channels. Pecuniary moti-
vations (i.e., access to funding and commercialization) drive UIC through joint and con-
tract research, while non-pecuniary motivations (i.e., learning opportunities and access to 
resources) inhibit cooperation through the same two engagement channels. In addition, 
joint and contract research involvement also depends on researchers’ age, academic status, 
department size, and field of study. This study provides empirical evidence on the motiva-
tions and channels of UIC in two cross-border regions of Portugal and Spain. Furthermore, 
it presents important results for universities and policymakers who need to increase moti-
vation and improve UIC channels.

Keywords  University–industry collaboration · Researchers’ motivations · Interaction 
channels · Academic engagement

JEL Classification  I23 · O32 · O33 · O38

1  Introduction

During the twentieth century, the trend towards a knowledge-based society led universi-
ties to focus more heavily on economic and social development as part of their mission. 
The third mission of universities, which includes knowledge transfer and university–indus-
try collaboration (UIC), has gained great relevance in recent years (Martínez-Ardila et al., 
2023). This is because it is considered a key element that impacts the economic develop-
ment of countries (Baldini, 2010).
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Studies on the mechanisms that facilitate UIC have grown substantially (e.g., Minguillo 
et al., 2015; Oliver, 2022; Perkmann et al., 2013; Wright et al., 2008), becoming a central 
element of the innovation strategies of most countries and universities (Messeni Petruzzelli 
& Murgia, 2020; Wang & Liu, 2022). The UIC can be established through different types 
of interaction, such as joint basic research, contract research, or forms of research-oriented 
consultancy (Kilian et al., 2015). The results of collaboration can take a variety of forms, 
from study reports, design artifacts, prototypes, patents, and even spin-offs (Perkmann & 
Walsh, 2007).

According to some authors (e.g., Audretsch & Belitski, 2021; Cerver Romero et  al., 
2021; Etzkowitz, 2016), UIC has expanded the involvement of professors and research-
ers in academic activities that go beyond their traditional functions, extending up to entre-
preneurial research and the development of innovations designed to benefit society as a 
whole. Furthermore, this collaboration has led to a general increase in research productiv-
ity among academics (Ponomariov & Boardman, 2010).

However, despite there being growth in UIC studies (e.g., Alexandre et al., 2022; Bam-
ford et al., 2023; Dias & Selan, 2023; O’Dwyer et al., 2023; Schoen et al., 2014; Tian et al., 
2022; Vivona et al., 2023), there are still few empirical studies that explore the motivations 
behind why some researchers engage in this type of collaboration and others do not (Kilian 
et al., 2015; Martínez-Ardila et al., 2023; Rossoni et al., 2023). Furthermore, little work 
has been carried out on UIC channels and the factors that possibly act as barriers, that 
is, that make participation in UIC difficult from the perspective of individual researchers, 
especially in cross-border regions (Knoll et al., 2021; Mascarenhas et al., 2022). A widely 
shared conclusion (e.g., Bertello et al., 2022; Freitas & Von Tunzelmann, 2008) is that pol-
icies cannot be transferred from one country to another and that in cross-border regions it 
becomes difficult to reach consensus between countries. In other words, replicating policies 
at an international level seems to be the perfect way to guarantee that policies will not be 
able to achieve their objectives (Guan et al., 2006). Therefore, the UIC varies from country 
to country and researchers may have different motivations.

Here lies the problem statement of this paper which aims to explore the relationship 
between researchers’ motivations and UIC channels in two cross-border regions of Portu-
gal and Spain. In this study, we investigate whether the idea of the entrepreneurial univer-
sity is reflected in academic researchers’ motivations. Drawing upon the study of D’Este 
and Perkmann (2011), the purpose is to present evidence on the motivational drivers 
underpinning several forms of engagement with industry, including informal collaboration 
(i.e., joint research, contract research, and consulting), as well as formal engagement via 
academic entrepreneurship. We found that non-pecuniary motivations (i.e., opportunities to 
learn and access to resources) are negatively related to the frequency of UIC through both 
joint and contract research, while pecuniary motivations (i.e., access to funding and com-
mercialization) positively affect academics’ likelihood of engaging with industries through 
the same two channels.

It is worthwhile noting that our research differentiates from the benchmark study 
of D’Este and Perkmann (2011) in two different ways. First, while the scope of their 
research is circumscribed to one single country (United Kingdom–UK), our analysis 
is based on a sample gathered from two cross-border regions (Northern region of Por-
tugal and Castile and Leon–Spain). This allowed us to increase the generalizability of 
the findings by expanding empirical research on academic entrepreneurship in Portu-
guese and Spanish regions, as well as in other countries with similar socioeconomic 
environments. Second, while D’Este and Perkmann (2011) have found that commer-
cialization appears as the least important motivation for engaging with industry (with 
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research-related reasons dominating UIC in the UK context), our results have shown 
exactly the opposite, that is, they revealed that UIC is mostly explained by a commer-
cialization-driven behavior in the two cross-border regions.

This analysis, therefore, contributes to the debate on the entrepreneurial university by 
shedding light on its microfoundations. Understanding the individual motivational driv-
ers for UIC is important for judging the ultimate organizational and societal implica-
tions of the entrepreneurial university (Siegel et al., 2007). Our discussion suggests that 
undue policy emphasis on academic research obscures the fact that industry engagement 
often generates considerable benefits for commercialization. We conclude that, given 
academics’ motivations, talk of convergence between scholarship and commerce can 
be premature, although the interaction between these realms continues to be mutually 
beneficial.

This work also contributes to the emerging body of literature on informal and col-
laborative modes of UIC (D’Este & Perkmann, 2011; Grimpe & Fier, 2010; Link et al., 
2007). While previous research has often focused on more easily measurable interac-
tions such as patenting, licensing, and academic entrepreneurship, collaboration has 
remained in the background, with some exceptions (e.g., Alexandre et al., 2022; Bam-
ford et al., 2023; D’Este & Perkmann, 2011; Dias & Selan, 2023; Martinelli et al., 2008; 
Perkmann & Walsh, 2007; Ponomariov, 2008; Tian et  al., 2022). To fill this gap, we 
explore the drivers of informal interactions, and how they differ from collaborations 
underpinned by academic entrepreneurship. In doing so, we aimed to shed further light 
on the following research questions: How to evidence and capture the impact gener-
ated by U–I informal collaboration? How do academic researchers make meaning of 
engagement and impact?

In light of the above, our problem statement is extremely important both conceptually 
and practically because collaborations constitute the majority of U–I interactions. In the 
context of cross-border regions, this issue is of particular relevance for several reasons. 
First, collaboration between universities and industries fosters innovation by bringing 
together academic knowledge and practical expertise. This synergy can lead to the develop-
ment of new technologies, products, and solutions which benefit both academia and indus-
trial sectors. In this regard, cross-border collaboration expands the pool of resources, ideas, 
and perspectives, facilitating a more comprehensive approach to research and development. 
Second, UIC contributes to economic growth by promoting knowledge and technology 
transfer from academic institutions to businesses. This transfer can generate the creation 
of new industries, job opportunities, and economic development in cross-border regions. 
Third, cross-border collaboration allows for the sharing of best practices and the pool-
ing of resources, enhancing the competitiveness of both universities and industries on a 
global scale. Fourth, UIC also provides students with real-world exposure allowing them 
to gain practical skills and experiences. This experiential learning is valuable for students 
and helps bridge the gap between academic knowledge and industry requirements. At this 
level, cross-border collaborations have the potential to encourage the development of joint 
educational programs that address the specific needs of the region, producing a workforce 
with diverse skills.

The article is structured as follows. After this introductory point, we outline the discus-
sion on the entrepreneurial university and show how it raises questions on academics’ moti-
vation to engage with industry. Then, the methodology used in the study was explained. 
In the following section, the results obtained were presented, as well as their discussion 
against the context of the existing literature. We conclude by discussing implications and 
limitations and pointing out some future research directions.
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2 � Theoretical background

2.1 � Entrepreneurial university

The role of the university has changed considerably over time (Audretsch, 2014), with open 
innovation changing how universities promote the dissemination and commercialization of 
their research to industry and the general public (Beck et al., 2019). Since the creation of 
Humboldt University, with its focus on academic freedom and independence of inquiry, 
universities have become more entrepreneurial (Guerrero et al., 2016; Urbano & Guerrero, 
2013). They now contribute to open innovation in science and also to responsible research 
(Chesbrough & Bogers, 2014). The concept that universities are fueling the entrepreneurial 
ecosystem and driving regional growth is emerging as a popular topic worldwide, as entre-
preneurial universities are perceived to act as catalysts for rational and regional economic 
development (Abreu et al., 2016; Bramwell & Wolfe, 2008).

In many developed countries (e.g., the United Kingdom and the United States), uni-
versities are encouraged to contribute to regional and national economic development and 
assume responsibility for transferring knowledge from academia to industries (Audretsch 
& Belitski, 2022). This widens the gap between research-led and teaching-led universities 
in their ability to create and disseminate knowledge as well as to engage with the broader 
public (Clauss et al., 2018).

The entrepreneurial university concept is now recognized as an important driver for 
self-development and innovation, and as an appropriate response for success in highly tur-
bulent and unpredictable markets, representing the next step of development in higher edu-
cation (Sperrer et  al., 2016). The entrepreneurial university thus serves as a channel for 
spillovers contributing to economic and social development through a multi-faceted mis-
sion including education, research, and entrepreneurial activities. This mission’s outcomes 
are associated with enhanced production functions such as more human, knowledge, social, 
and entrepreneurship capital (Brown, 2016).

Policymakers have shown considerable interest in higher education institutions’ role in 
regional entrepreneurship (Cunningham & Menter, 2021; Sánchez-Barrioluengo & Ben-
neworth, 2019), yet most studies on the link between university and entrepreneurship have 
focused on academic entrepreneurship solely in the form of researchers’ involvement in 
startups (Powers & McDougall, 2005). In the knowledge economy, academic entrepreneur-
ship occurs at the boundaries between diverse academic and professional contexts, but 
support mechanisms must be in place to pass knowledge across these borders (Urbano & 
Guerrero, 2013). General theories of entrepreneurship have proposed that entrepreneurs are 
shaped by contextual influences. University researchers, in particular, can convey informa-
tion about new opportunities and reduce the uncertainties associated with entrepreneur-
ship, thereby increasing the probability of entrepreneurial activities taking place.

According to Abreu et al. (2016), heterogeneity in the university’s objectives, mecha-
nisms of knowledge creation, and dissemination results indicate that not all university man-
agers perceive their organizations to be entrepreneurial, as the degree of engagement with 
external stakeholders is likely to differ between teaching-led and research-led universities. 
Universities experiment with several economic and social challenges that require differ-
ent approaches when aligning entrepreneurial activities with the traditional core univer-
sity missions (Audretsch & Belitski, 2022). As the university’s role in the entrepreneurial 
ecosystem has changed (Audretsch, 2014), investment in human capital is no longer suffi-
cient to ignite an entrepreneurial ecosystem (Belitski et al., 2019; Isenberg, 2010); instead, 
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universities are expected to engage in multiple networks with government, spin-offs, stu-
dents, entrepreneurs, investors, research institutions, science parks, and companies (Miller 
et al., 2014).

However, three key challenges act as barriers for universities to become entrepreneur-
ial. Firstly, universities may lack an appropriate entrepreneurial culture, which Audretsch 
(2014) defines as a critical element for the entrepreneurial university. Secondly, most entre-
preneurial universities focus on pecuniary benefits (D’Este & Perkmann, 2011), while 
higher education institutions with different degrees or entrepreneurial profiles should focus 
on both pecuniary and non-pecuniary goals (Franke et al., 2014; Slaughter & Leslie, 1997). 
Thirdly, as universities seek market opportunities using formal and informal modes of col-
laboration, knowledge creation should be followed by its dissemination (Beck et al., 2019).

Despite these challenges, by actively engaging in technology development, universities 
are ambidextrous in their ability to produce both scientific knowledge and technology out-
puts (Ambos et  al., 2008). For example, in rapidly developing areas such as biotechnol-
ogy, star scientists excel both as academic researchers and academic entrepreneurs (Zucker 
& Darby, 1996). In the research conducted by Owen-Smith (2003), the authors reported 
a convergence towards a hybrid system which establishes an interplay between scientific 
and technological success. However, some critical voices have been calling attention to 
the potentially detrimental effects of entrepreneurial science arguing that academic sci-
ence is being instrumentalized and even manipulated by industry (Krimsky, 2003; Slaugh-
ter & Leslie, 1997). Many universities appear to have become knowledge businesses that 
are focused on providing services to specific stakeholders rather than on generating public 
goods for national audiences (McKelvey & Holmén, 2009). The perceived risks related 
to this reality include lower levels of scientific production (Agrawal & Henderson, 2002), 
a slowing down of open knowledge diffusion (Rosell & Agrawal, 2009), and a shift from 
basic research towards more applied topics and less academic freedom (Behrens & Gray, 
2001).

2.2 � University–industry collaboration (UIC)

Knowledge is perceived as a key driver of entrepreneurial alertness and creativity (Mere-
dith & Pilkington, 2018), with knowledge transfer being frequently cited as an objective for 
businesses, policymakers, and universities (Bamford et al., 2023). Firms in several indus-
tries have increasingly accepted the crucial role played by scientific knowledge creation 
and technological opportunities, seeking alliances to enhance their knowledge base, in the 
hope of gaining a competitive edge (Bamford et al., 2023).

The open innovation science literature suggests that stimulating knowledge dissemina-
tion between researchers, universities, and external stakeholders increases the use of that 
knowledge (Beck et al., 2019), which can be achieved by focusing on the university’s third 
mission and the quadruple helix (Miller et al., 2014). For this reason, policymakers provide 
financial incentives to researchers and universities to promote both knowledge creation and 
dissemination via knowledge spillovers, as well as via direct knowledge transfers between 
industries and universities (Acs et al., 2013; Link & Siegel, 2005).

From a historical standpoint, university–industry collaborations (UICs) have grown sig-
nificantly in the past thirty years but have recently accelerated, with an impetus for inno-
vation, technology transfer, and policy development (Bamford et al., 2023; D’Este et al., 
2019). This topic is of increasing importance in literature dealing with economic growth 
and innovation since it refers to UICs as an interaction channel in which both parties benefit 
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from the transfer of knowledge, expertise, or technology, and the application of research 
findings to practical problems, scientific questions, or the creation of new research oppor-
tunities (Figueiredo & Ferreira, 2022). According to Perkmann et al. (2013), UICs enable 
universities to leverage their expertise and resources to address practical problems and to 
develop new technologies, while providing businesses access to cutting-edge research and 
development capabilities.

Successful UICs have engendered several innovations worldwide, with academia 
affording a source of creativity and young inventive talent (Siegel et al., 2003), and indus-
try focusing on the development of new products, processes, and services that not only 
improve the quality of human life but also generate financial returns (Hidalgo & Albors, 
2011). Therefore, while previous studies have explored several aspects of UICs, few have 
addressed the factors behind the success of such partnerships (Rossoni et al., 2023). Some 
reviews are available dealing with the measurement and evaluation of technology trans-
fer (Autio & Laamanen, 1995), cooperation partners (Mascarenhas et al., 2018), and con-
text perspectives of collaboration processes (Nsanzumuhire & Groot, 2020). Whilst these 
studies have offered important insights into different facets of UICs, they do not provide a 
comprehensive overview neither of the types of UICs and forms of collaboration (Rossoni 
et al., 2023), nor of the pecuniary and non-pecuniary motivations that lead academics to 
engage with industry (D’Este & Perkmann, 2011; Galati et al., 2020).

2.2.1 � Types of UIC and forms of collaboration

According to Perkmann and Walsh (2007), UICs vary considerably with respect to their 
collaborative relationships, but the most frequently types of interactions described 
in the literature are some of the following: employment of graduates by companies 
(Chryssou, 2020; Schartinger et  al., 2002), joint publications (Galán-Muros & Plewa, 
2016; Schartinger et  al., 2002), informal meetings and conversations (Chryssou, 2020; 
Schartinger et  al., 2002), joint supervision of PhD and Master degrees (Galán-Muros & 
Plewa, 2016; Schartinger et  al., 2002), training of company members (Chryssou, 2020; 
Schartinger et al., 2002), collaborative research and joint research programs (Galán-Muros 
& Plewa, 2016; Schartinger et  al., 2002), contract research and technology-related con-
sulting (Chryssou, 2020; Galán-Muros & Plewa, 2016), use of intellectual property rights 
(IPRs) by public scientific organizations (Polt et al., 2001), use of university facilities by 
companies (Galán-Muros & Plewa, 2016; Schartinger et al., 2002), and licensing of univer-
sity patents by firms (Chryssou, 2020; Schartinger et al., 2002).

Considering the diversity of collaborative interactions and drawing upon the research 
conducted by D’Este and Perkamann (2011) and Rossoni et al. (2023), this study focuses 
on UICs established through three main channels: collaborative (or joint) research, con-
tract research, and consulting. It is worthwhile noting that, these types of collaboration 
have been referred to as informal partnerships (Link et al., 2007) although most of these 
arrangements tend to be formalized in contracts (D’Este & Perkmann, 2011).

Collaborative (or joint) research refers to formal collaborative arrangements aimed at 
cooperation on R&D projects (Hall et  al., 2001). In some situations, the content of this 
research can be considered pre-competitive, with these projects being frequently subsi-
dized by public funding (D’Este & Perkmann, 2011). On the other hand, contract research 
refers to research that is directly commercially relevant to firms and, therefore, is usually 
ineligible for public support (D’Este & Perkmann, 2011). According to Van Looy et  al. 
(2004), contract research is explicitly commissioned by firms and its results have more 
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practical applicability than those of the collaborative research arrangements. Consulting, in 
turn, refers to research or advisory services provided by individual academic researchers to 
their industry customers (Perkmann & Walsh, 2008). Consulting projects are directly con-
tracted by the industry partner and the income derived from them can be delivered to indi-
viduals or it can be channeled through university research accounts to support investigation 
projects (D’Este & Perkmann, 2011).

Now that the empirical significance of UIC has been established, the question arises as 
to how UIC relates to the idea of an entrepreneurial university. On the one hand, it could 
be argued that collaborative forms of engagement constitute just another, less formalized, 
form of technology transfer that is governed by dynamics similar to patenting and aca-
demic entrepreneurship (D’Este & Perkmann, 2011), where academic researchers become 
active participants in technology development and commercialization (Etzkowitz, 1998). 
On the other hand, UIC can be governed by a logic that fits into the traditional values of the 
scientific system (see the elaboration of Merton, 1973 and Polanyi, 2000 [1962]), where 
collaborative industry engagement benefits academic research through the establishment of 
relationships with knowledge users and the mobilization of resources which complement 
public research funding (D’Este & Perkmann, 2011).

In light of the above, in this paper, we seek clarification on the nature of UIC through 
collaborative (joint) research, contract research, and consulting, by exploring the academic 
researchers’ motivation to engage with industry.

2.2.2 � Academic researchers’ motivations to engage with industry

According to Mintzberg (1983), universities are professional bureaucracies whose mem-
bers are relatively free to pursue activities that they believe are in the overall interests of the 
organization. For faculty members, the decision to work directly with industries depends 
on whether this collaboration will significantly complement their investigations (D’Este & 
Perkmann, 2011). Some studies have also shown that university peers’ social influence has 
a quite strong effect on engagement in entrepreneurship (e.g., Meoli et al., 2020; Merida 
& Rocha, 2021). Cooperation with companies can be an opportunity not only to exchange 
knowledge but also to obtain financing, have access to new technologies, or engage in pro-
totype creation (Balconi & Laboranti, 2006). However, Lee (2000) reports that university 
researchers collaborate with firms to advance or complement their research agenda rather 
than to foster industrial development and innovation. Thus, academics’ reasons for partici-
pating in UIC, as well as these projects’ duration, are strongly correlated with university 
researchers’ subsequent benefits (Lee, 2000).

Scholars investigating academics’ motivations to engage with industry usually tend to 
group them according to their nature. A generally accepted classification categorizes moti-
vations as financial (or pecuniary) and non-financial (or non-pecuniary) (e.g., D’Este & 
Perkmann, 2011; Galati et al., 2020).

Concerning pecuniary motivations, the deployment of these incentive mechanisms 
presupposes that academic researchers respond to financial incentives intertwined with 
the successful commercialization of their ideas (Jensen & Thursby, 2001). This logic 
is somehow implicit in life cycle theories that maintain that junior researchers focus on 
building a reputation in academia, while later in their careers they capitalize on their 
expertise by reaching out to industry (Stephan & Levin, 1992). Another instance is the 
research conducted by Owen-Smith and Powell (2001). These authors have found support 
for the idea that academics are attracted by monetary profit. On the one hand, in the life 
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sciences—where patents have a higher monetary value—researchers resort to patenting to 
enhance their incomes. On the other hand, in the physical sciences, patenting is less attrac-
tive because of lower monetary pay-offs and, therefore, UIC is seen as a way of developing 
relationships with firms, having access to equipment, and exploiting other research-related 
opportunities (Owen-Smith & Powell, 2001).

Furthermore, in the academic context, the literature also highlights that a researcher 
may create an academic spin-off to pursue higher profits and generate personal payoffs 
(D’Este & Perkmann, 2011) to supplement their relatively low remuneration (Novotny, 
2014). Therefore, the expected benefits from commercialization play an important role in 
determining an academic’s engagement with industry (D’Este & Perkmann, 2011; Galati 
et al., 2020; Phan & Siegel, 2006).

At the same time, other contributions suggest that working with industry is not nec-
essarily underpinned by entrepreneurial intentions to respond to economic opportunities. 
In particular, D’Este and Perkmann (2011) concluded that universities should focus on 
non-monetary incentives to foster academic entrepreneurship. Confirming previous studies 
(e.g., Baldini et al., 2007; Morales-Gualdrón et al., 2009), these authors have argued that 
the motivations specific to the academic sector are regarded as more important than finan-
cial factors. In a similar vein, Lam (2011) stressed that financial motivations are of second-
ary importance when compared to reputational or intrinsic ones.

Based on the above, D’Este and Perkmann (2011) highlighted the role of professional 
development and learning in motivating academics to engage with industry. Specifically, 
learning meant access to information on industry problems and industry research, and the 
possibility to become part of a network. They found that academics are also motivated by 
the opportunity to apply research, which in turn generates feedback from the industry. Even 
if academics fear that UICs may threaten their intellectual freedom, such partnerships cre-
ate new opportunities (Galati et al., 2020). In addition to financial resources, other types of 
resources can be obtained from industrial partners, such as information, skills, or technolo-
gies (Huszár, Pronay, & Buzas, 2014), as well as access to laboratory equipment provided 
by industry, materials, and data for research (D’Este & Perkmann, 2011).

Our review of the literature on the academic researchers’ motivation to engage with 
industry reveals discordance between the two groups. While the first group (pecuniary 
motivations) emphasizes researchers’ utility-maximizing commercialization behavior, the 
second one (non-pecuniary motivations) finds that academics operate in a strongly institu-
tionalized environment sporting science-specific norms and values (D’Este & Perkmann, 
2011). The former group, therefore, argues that researchers collaborate with industry to 
pursue commercialization while the latter believes that academics pursue industry engage-
ment to support their research.

In light of the above, we developed an exploratory study to clarify which type of UIC 
is driven by pecuniary (commercialization-driven behavior) and non-pecuniary (research-
driven behavior) motivations. We present results from a unique dataset, collected from two 
cross-border regions at the North of Portugal and Castille and Leon universities, which is 
distinct in two ways. Firstly, previous research presents evidence of industry engagement 
based on academics’ attitudes but does not connect them with actual collaboration (Galati 
et al., 2020). Thus, instead of looking at the attitudinal aspects of these partnerships, we are 
focused on exploring the academics’ motivations to engage in actual collaboration which 
includes collaborative (joint) research, contract research, and consulting. Secondly, while 
existing studies emphasized specific types of academic industry involvement, such as pat-
enting, licensing, and academic entrepreneurship (e.g., Owen-Smith & Powell, 2001; Phan 
& Siegel, 2006), we have data on a whole range of different UIC channels, which allows 
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performing a holistic and complete comparison between classic and informal collaboration 
modes.

2.3 � Cooperation in cross‑border regions

Cross-border regions can be seen as a territorial unit “that has historical, socio-economic 
and cultural commonalties, as well as, at least tentatively, its own regional identity and 
autonomous [political and social] institutions and therefore claim an autonomous definition 
of its needs and interests which it is capable to articulate and defend” (Raich, 1995, p. 25). 
Perkman (2003, p. 157) states that cross-border regions are “bounded territorial units com-
posed of the territories of authorities participating in a cross-border cooperation initiative”.

In recent years, the number of studies has increased, showing that cross-border coop-
eration programs can become the driving force for the empowerment of local and regional 
communities in the face of nation-state dominance (Mascarenhas et  al., 2022; Nadalutti, 
2014). For example, in Europe with the abolition of borders, there have been several incen-
tives for cross-border cooperation with the aim of greater European integration (Perkmann, 
2003). Since the 1960s, the European Union has actively tried to encourage networking and 
active involvement of public authorities and political institutions, especially in homogene-
ous territories with functional interdependencies (Gualini, 2003). In 1980, in the Madrid 
Convention, concluded by the Council of Europe, cross-border cooperation activities were 
defined as “any concerted action designed to reinforce and foster unneighborly relations 
between territorial communities and authorities within the jurisdiction of other Contracting 
Parties and the conclusion of any agreement and arrangement necessary for this purpose” 
(Council of Europe, 1980). In 1990, a community initiative (Interreg) was created by the 
European Commission to encourage and support cross-border cooperation, which in the 
period from 2000 to 2006 had a budget of 4875 billion euros (1999 prices). Interreg sub-
sidizes local cross-border projects carried out in collaboration between local authorities 
and other organizations located in adjacent border areas. The objective is to develop cross-
border social and economic centers through common development strategies, and eligible 
projects must have a structural economic benefit for the border area.

In the case of the US and Mexico, there is a narrow strip of Mexican territory imme-
diately adjacent to the US border that has been declared a Special Economic Zone by the 
Mexican government (Perkmann & Sum, 2002). Similarly, the remarkable dynamics of the 
“Greater China” cross-border region (composed of Singapore-Johor-Riau) were triggered 
by the establishment of Special Economic Zones in Southern China, with subsequent pub-
lic–private coordination in the region (Perkmann & Sum, 2002).

According to Perkmann (2003), cross-border cooperation is important to solve practical 
problems and create greater political, economic, and cultural cohesion among local actors 
involved in cooperation activities. Local actors involved in cross-border networks have 
greater responsiveness to generate targeted development projects (Church & Reid, 1999).

3 � Methodology

3.1 � Data collection and sample

A large-scale survey was conducted in public universities to obtain information for the 
present study on academics’ motivations to engage with industry. To develop this study, 



	 C. Mascarenhas et al.

1 3

the territories of Northern Portugal and Castile and Leon (Spain) were selected as they 
are cross-border territories with collaborative practices. Furthermore, in recent years these 
two regions have had several projects financed by the Transborder Cooperation Operational 
Program (POCTEP-Interreg) with the support of the European Union. According to Mas-
carenhas et al. (2022), in 2019, the Northern region’s gross domestic product (GDP) rep-
resented 29.5% of the national GDP. In a five-year timeframe (2014–2019), this region’s 
economic growth has exceeded Portugal’s average. Companies are the main drivers of 
innovation with 65.0% of the Northern region’s businesses engaged in innovation-related 
activities. Of these firms, 24.5% used public funding, and 13.8% were involved in collabo-
ration to generate innovation (Onnerfors et al., 2019).

However, while the Northern region has been showing an increase in its innovation per-
formance, which has earned it a rating of strong innovator, the Castille and Leon’s region 
has been rated as a moderate innovator, with its innovation performance decreasing in 
recent years (Mascarenhas et  al., 2022). Therefore, this cross-border region represents a 
relevant setting for research allowing us to conclude UICs based on two geographical areas 
with varying levels of research and innovation performance.

The questionnaire was distributed to 4095 academics in research centers in the North 
region of Portugal and the Castille and Leon region in Spain, between March 2018 
and March 2019 with an average duration of 20  min. By the end of the data collection 
period, 841 valid questionnaires had been obtained from 464 Spanish and 377 Portuguese 
researchers (response rate = 20.5%). To collect the data, an email with the questionnaire 
link was sent to Portuguese and Spanish Professors with the help of the research centers 
and research offices of the respective Universities.

Based on the findings reported in the extant literature (e.g., D’Este & Patel, 2007; 
D’Este & Perkmann, 2011), the current survey focused on two categories of information. 
The first was the frequency of faculty members’ engagement in UICs in three different 
channels (i.e., joint research, contract research, and consulting activities). The second cate-
gory was the respondents’ reasons for cooperating with industries with regard to pecuniary 
and non-pecuniary incentives. These researchers were involved in projects in six different 
fields: the exact and natural sciences, engineering and technology, agricultural sciences, 
medical sciences, social and human sciences, and sports (Table 1). The data were analyzed 
using ordered logistic regression with different UIC channels as the dependent variables. 
SPSS Statistics 28.0 software facilitated the data processing.

3.2 � Variables

3.2.1 � Dependent variable

This study included three target variables to explore the frequency of academics’ engage-
ment in UIC using three channels: joint research, contract research, and consulting activi-
ties. The respondents answered the following question: “How frequently did you engage 
in the following types of activities from 2014 to 2017?” They were given a choice of five 
intervals: “None,” “Once or twice,” “3–5 times,” “6–9 times,” and “10 times or more.” 
This scale was developed based on D’Este and Perkmann’s (2011) work, and the answers 
were coded with values ranging from 0 to 2: 0 if the researcher was not involved in any 
type of activity, 1 if the researcher engaged in one or two times in a relevant activity, and 
2 if the researcher participated three or more times in a UIC-related activity (see Table 5). 
There is little overlap among these channels, while a positive and significant correlation 
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exists between each of them; Spearman correlation coefficients range from 0.18 to 0.39. 
Since our dependent variables are discrete and ordered, we used ordered logit models for 
our estimations.

The UIC channels used by the highest percentage of researchers were joint research 
(76.6%) and contract research (72.7%). In addition, more than half of the academics 
surveyed reported using each of these two channels at least one time in the timeframe 
considered.

3.2.2 � Independent variables

Academics’ motivations for interacting with industries were included as explanatory varia-
bles. These motives were derived from the participant’s responses to the next item: “Please 
rank the following reasons for getting involved in industries’ projects according to their 
importance.”. The respondents scored the importance of each motivation on a 5-point Lik-
ert scale ranging from 1 (“Not important”) to 5 (“Extremely important”). The reasons scale 
was adapted from D’Este and Perkmann’s (2011) study. Eleven indicators were included: 
(1) research funding from industries, (2) research funding from governments, (3) informa-
tion on industries’ problems, (4) information on industries’ research, (5) feedback from 
industries, (6) applicability of research, (7) opportunity to join networks, (8) access to 
materials, (9) access to research expertise, (10) access to equipment, and (11) opportunities 

Table 1   Characterization of the sample

Portugal Spain

N % N %

Sample 377 – 464 –
Gender Feminine 138 36.6 246 53.0

Male 239 63.4 218 47.0
Age Average 49.5 – 49.6 –
Professional category Assistant Professor/Researcher 220 58.4 80 17.2

Associate Professor/Researcher 89 23.6 115 24.8
Lecturer/Researcher 44 11.7 157 33.8
Other (contract and post-doc) 24 6.4 112 24.1

Service time < 5 years 16 4.2 50 10.8
6–10 years 21 5.6 35 7.5
11–15 years 28 7.4 41 8.8
16–20 years 64 17.0 68 14.7
21–25 years 101 26.8 101 21.8
26–30 years 79 21.0 84 18.1
> 30 years 68 18.0 85 18.3

Scientific area Natural sciences 90 23.9 46 9.9
Engineering and technology 125 33.2 102 22.0
Agrarian sciences 54 14.3 80 17.2
Medical sciences 32 8.5 99 21.3
Social and human sciences 58 15.4 25 5.4
Sport 18 4.8 112 24.1
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to acquire IPRs. We carried out a factor analysis (principal component analysis–PCA) on 
the eleven items to evaluate if they correspond to more general motivations for academics 
to engage in UIC. We then used these factors—which we labeled as motivations—as inde-
pendent variables (see Table 6).

As mentioned previously, each target variable was regressed concerning the extent to 
which the respondents assessed the motivations as important. Following D’Este and Perk-
mann’s (2011) example, the importance attributed to specific kinds of motivations was 
measured based on the mean scores assigned to each reason for engaging in UIC. For 
instance, the non-pecuniary motivations comprised three items, so the average score was 
the average of these three indicators. Each item on the survey was measured on a 5-point 
Likert scale, which meant that the pecuniary and non-pecuniary motivations’ scores also 
ranged between 1 (“Not important”) and 5 (“Extremely important”).

3.2.3 � Control variables

The control variables reflect the individual characteristics of academics and their organiza-
tional environments. Drawing on previous studies (e.g., D’Este & Perkmann, 2011; Perk-
mann et al., 2021), to control the effects of individual experience and career stage on aca-
demic engagement, we included two variables: (1) researchers’ age, and (2) academic status 
(i.e., the researcher professional category). Furthermore, since the organizational environ-
ment also influences the extent to which researchers engage with industry (e.g., Belkhodja 
& Landry, 2007; D’Este & Perkmann, 2011; Feldman et al., 2002; Perkmann et al., 2021), 
the size of the department to which academic is affiliated was included in the analysis, 
measured by the average annual budget for R&D available to the department. Finally, we 
also included scientific disciplines and regional location, measured using dummy variables, 
to control for differences across research fields and geographical positions.

3.3 � Non‑response and common‑method bias

To test for non-response bias, the responses of early and late respondents were compared 
to all the variables included in our analysis and a set of control variables: researchers’ 
age, academic status, size of the department, and the scientific disciplines (Armstrong & 
Overton, 1977). Then a paired sample t-test was performed on those variables; the results 
showed that there were no significant differences between those two groups of respondents. 
Accordingly, we believe that non-response bias was not an issue in our study (Armstrong & 
Overton, 1977).

Self-selection bias was also assessed because we are exploring the researchers’ motiva-
tions to interact with industry. Since we do not account for why researchers decide to pur-
sue UICs, our results could be distorted by sample bias. To address this issue, we followed 
the procedures recommended by Manning et al. (1987) performing a two-stage regression 
model. In the first stage, we ran a logit model with the dependent variable for whether a 
researcher engaged with industry or not. Similarly to D’Este and Perkmann (2011), we 
included 16 independent variables to capture the perceived barriers1 to engaging with 

1  The 16 barriers are dummy variables which take the value 1 if the respondent assessed the barriers as 
very, or extremely important. The 16 barriers are: ignorance of academic research by industry; lack of inter-
est in academic research; lack of established procedures for collaboration with industry; difficulty in shar-
ing joint research results; limited professional networks; difficulty in obtaining research results; potential 
conflicts with industry regarding royalty payments for patents or other IPRs; complexity in administrative 



Academic researchers’ motivations to engage in university–…

1 3

industry, and some individual and departmental features. From this model, we estimated 
the predicted probability for each individual to engage with the industry. In the second 
stage, we used the frequency of engagement in several channels as dependent variables 
(see Sect. 3.2.1), using the ordered logit regressions.

We also mitigated any possible issues caused by gathering most of the data from a single 
source by using several procedures when designing the questionnaire (Podsakoff & Organ, 
1986; Podsakoff et al., 2003). For instance, the alignment of the questions in the survey did 
not follow the reasoning of our exploratory study, and the respondents were not informed 
about the targeted relationships. On the other hand, the questionnaire had a large number 
of questions that measured more variables than those in this study, as our investigation was 
part of a larger research project (Siemsen et al., 2010). Additionally, the respondents were 
informed in the invitation email and, also, on the initial page of the questionnaire about the 
anonymity of the respondent, as well as guaranteeing the confidentiality of the responses 
(Podsakoff & Organ, 1986; Podsakoff et al., 2003).

Nevertheless, two additional post-hoc procedures were performed to ensure that com-
mon method bias was not an issue. First, we performed Harman’s (1976) single-factor test 
that comprised all the variables into an unrotated exploratory factor analysis (EFA). With 
this procedure, we found 14 factors that had eigenvalues above 1. They explained 62% 
of the variance. The first factor was only responsible for explaining 31% of the variance, 
which is way below the threshold of 50% suggested by Podsakoff et al. (2003). Second, the 
correlations between variables were also examined (see Table 6). Common method bias is 
an issue when any correlation is above 0.90 (Bagozzi et al., 1991). The present study’s cor-
relations are below the recommended limit. Consequently, the results of both tests support 
the conclusion that common method bias was not a significant problem in this research.

4 � Results

4.1 � Classifying the motivations for interacting with industry

Table  2 presents the descriptive statistics for the different incentives by field of study 
to indicate the percentage of academics assessing an incentive as “Very important” or 
“Extremely important” (i.e., scores of 4 and 5, respectively). Two aspects of the results 
are of particular interest. First, significant variation exists in the items researchers clas-
sified as important. A full 88.6% of the respondents rated the research’s applicability as 
extremely relevant, but only 23.9% rated access to research expertise as equally important. 
Opportunities to join networks were considered essential by 42.2% of the researchers sur-
veyed, suggesting that establishing contacts was a much less important reason than oth-
ers for engaging in UIC. Second, academics’ motivations varied significantly according to 
their fields, but most respondents—regardless of their area of research—valued funds from 

hiring procedures; difficulty in establishing contacts with individuals in the industry; lack of adequate gov-
ernment funding for joint research; industry imposes delays in the dissemination of research results and 
publications; firms with limited capability to assimilate research results; difficulty in finding firms with an 
appropriate profile (e.g., highly innovative partners); lack of financial resources by firms; lack of mutual 
understanding about work experiences and priorities; high staff turnover. The results of the first-stage logis-
tic regressions are available on request.

Footnote 1 (continued)
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industries, opportunities to join networks, opportunities to acquire IPRs, feedback from 
industries, access to materials, access to research expertise, and access to equipment.

A factor analysis was conducted on the eleven items described in Sect. 3.2.2. The results 
provided two factors that could be used as independent variables (see Table 3). The first 
comprised eight items related to opportunities to learn and gain access to resources aris-
ing from industries’ projects, which were labeled “non-pecuniary motivations.” The second 
factor included three items connected to access to funding and commercialization oppor-
tunities derived from UIC, which were termed “pecuniary motivations” (PCA results are 
reported in Table 7). It is worth noting that this classification is consistent with the cat-
egorization of motivations as financial (pecuniary) and non-financial (non-pecuniary) as 
proposed by D’Este and Perkmann (2011) and Galati et al. (2020).

These factors also had values of Cronbach’s alpha (α) above the threshold of 0.60 rec-
ommended for exploratory research (Hair et  al., 2019), allowing us to proceed with the 
analysis. A first evaluation of the results shows that non-pecuniary motivations are related 
to supporting academics’ research, while pecuniary motivations are aimed at deriving eco-
nomic benefits from research. We look at the implications of this in the discussion section.

4.2 � Relationship between types of motivation and UIC channels

The factor analysis identified two independent motivations for academics to interact with 
industries. Regression analysis was subsequently conducted to evaluate these motivations’ 
impact on UIC using three different channels: joint research, contract research, and con-
sulting activities (see Table 4). Drawing upon D’Este and Perkamann (2011) and Rossoni 
et al. (2023), we focused on these types of collaboration because they are usually referred 
to as informal partnerships (see discussion provided in Sect. 2.2.1).

Pecuniary and non-pecuniary motivations have a distinct influence on the frequency 
of interactions across these channels. On the one hand, non-pecuniary motivations (i.e., 
opportunities to learn and access to resources) are negatively correlated with higher levels 
of UIC involving joint research (β = − 0.098; p < 0.05) and contract research (β = − 0.159; 
p < 0.001), but these reasons do not have a statistically significant effect on engagement 
via consulting activities (β = − 0.026; n.s.). This means that researchers who regard non-
pecuniary motivations as particularly important engage less frequently in joint and contract 
research. In the benchmark study of D’Este and Perkmann (2011), learning motivation 
was positively associated with higher frequencies of industry engagement in joint research, 
contract research, and consulting activities. The cited authors also confirmed that access 
to in-kind resources negatively influences academics’ level of engagement with industries 
through contract research, consulting activities, spin-offs, and patenting of results, as well 
as having a non-significant impact on UIC via joint research. The present study’s results 
unexpectedly contrast with those reported by D’Este and Perkmann (2011) as both non-
pecuniary motivations (i.e., opportunities to learn and access to resources) hurt academics’ 
frequency of engagement in UIC based on both joint and contract research.

On the other hand, pecuniary motivations (i.e., access to funding and commerciali-
zation) are positively associated with joint research (β = 0.308; p < 0.001) and contract 
research (β = 0.186; p < 0.001), yet these reasons have no significant impact on the fre-
quency of UIC based on consulting activities (β = 0.078; n.s.). These results suggest that 
academics attributing more relevance to pecuniary motivations engage more frequently in 
joint and contract research. In this regard, D’Este and Perkmann (2011) highlighted two 
main findings: (1) commercialization as a main motivation was positively associated with 
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consulting activities but showed no significant relationship with frequency of engage-
ment in joint and contract research; (2) the access to funding motivation was positively 

Table 3   Summary of factor analysis results. Source Based on D’Este and Perkmann (2011) and Galati et al. 
(2020).

Items Taxonomy of motivations

Access to research expertise Access to resources Non-pecuniary motivations
Access to equipment
Access o materials
Feedback from industry Learning
Becoming part of a network
Information on industry problems
Information on industry research
Applicability of research
Research income from industry Access to funding Pecuniary motivations
Research income from government
Seeking IPRs Commercialization

Table 4   OLR results for the relationship between academic motivations and frequency of interaction

Target variables: frequency of engagement in the three channels. Two-tailed t-test with p-values significant 
at: +p < 0.05; **p < 0.005; ***p < 0.001. The values in brackets represent the standard errors. For scien-
tific fields, only statistically significant coefficients are included. The likelihood ratio chi-square test has a 
p-value below the significance level of 5%, which means that the joint significance and the coefficients are 
significantly distributed asymptotically as χ2 under a null hypothesis without significance, with degrees of 
freedom in parentheses

Joint research Contract research Consulting

Non-pecuniary motivations − 0.098(+) (0.039) − 0.159***
(0.038)

− 0.026
(0.037)

Pecuniary motivations 0.308***
(0.042)

0.186*** (0.041) 0.078 (0.040)

Researcher Age 0.010(+)

(0.005)
0.002 (0.004) 0.008 (0.004)

Academic status − 0.092(+)

(0.039)
0.062 (0.038) − 0.079(+) (0.036)

Department size 0.331***
(0.065)

0.133(+) (0.065) 0.313*** (0.064)

Exact and natural sciences – − 0.326(+) (0.149) –
Engineering and technology – − 0.380** (0.133) –
Agricultural sciences – − 0.622*** (0.152) − 0.334(+) (0.151)
Medical sciences – − 0.508*** (0.151) –
Social and human sciences – − 0.367(+) (0.178) –
Sport – − 0.500** (0.154) –
Regional dummies Included Included Included
Number of observations 841 841 841
Likelihood ratio chi-square 140.089*** (12) 140.099*** (12) 87.829*** (12)
Pseudo R2 Nagelkerke 0.186 0.166 0.107
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associated with higher frequencies of industry engagement in joint research, contract 
research, and consulting activities. Based on this evidence, we conclude that our results 
addressing pecuniary motivations are somehow consistent with those of the benchmark 
study of D’Este and Perkmann (2011).

To summarize, these results allow us to address our problem statement by highlighting 
that most academics develop industry partnerships to enhance their revenue (through com-
mercialization) and to further their research (through access to funding). We found that, 
in an Iberian cross-border setting, UIC informal collaboration—represented by joint and 
contract research—is mostly explained by a commercialization-driven behavior. In other 
words, although academic researchers attribute financial and non-financial meanings to 
UIC, they rank non-pecuniary motivations as the least important reasons for engaging with 
industry while financial-related motivations dominate.

The findings for the control variables also reveal that researchers belonging to larger 
departments tend to engage with industries across various channels: joint research 
(β = 0.331; p < 0.001), contract research (β = 0.133; p < 0.05), and consulting activities 
(β = 0.313; p < 0.001). Only a few previous studies have considered how the quality of uni-
versity environments influences academics’ engagement in UIC, and these investigations 
have used different measures. The latter include the relevant universities’ investigation 
intensity (i.e., no effect on the frequency of engagement through commercialization) (John-
son et al., 2017), research intensity rank (i.e., no impact on various interaction channels) 
(Libaers, 2014), and department quality index (i.e., a positive effect on different channels) 
(Schuelke-Leech, 2013). Perkmann et al. (2021) argue that these inconsistent findings are 
due to the diverse measures employed to assess the same dimension. The present results 
thus contribute to clarifying this issue by revealing that department size measured as the 
average annual R&D budget increases the frequency of UIC through three interaction 
channels (i.e., joint research, contract research, and consulting activities).

In addition, being an older researcher has a positive influence on the frequency of UIC 
through joint research (β = 0.010; p < 0.05), but a higher academic rank negatively affects 
the frequency of engagement with industries based on joint research (β = − 0.092; p < 0.05) 
and consulting activities (β = − 0.079; p < 0.05). Academic engagement with industries is 
usually linked to personal contacts, and older and more experienced academics are more 
likely to have larger networks that enable them to find industry partnerships (Haeussler & 
Colyvas, 2011). Networks’ effects reinforce UIC by positively influencing academics’ atti-
tudes toward industries and these researchers’ cooperative behavior (D’Este & Patel, 2007; 
Perkmann et al., 2013).

Some variation was also detected by fields of study. For example, faculty mem-
bers focused on the agricultural sciences are less likely to engage in contract research 
(β = − 0.622; p < 0.001) and consulting activities (β = − 0.334; p < 0.05). Similarly, 
the findings also showed that academics specializing in the exact and natural sciences 
(β = − 0.326; p < 0.05), engineering and technology (β = − 0.380; p < 0.005), medical sci-
ences (β = − 0.508; p < 0.001), social and human sciences (β = − 0.367; p < 0.05), and 
sports (β = − 0.500; p < 0.005) are less likely to engage in contract research. The data on 
researchers in all the other fields, however, did not show a significant relationship between 
the area of research and the frequency of UIC through joint research.

In light of the above, we conclude that the reported findings are inconsistent with the 
extant literature. For example, Abreu and Grinevich (2013) report that United Kingdom 
academics conducting research in engineering, business, and media are the most actively 
engaged in consultancy. Thrusby and Thursby (2011) further found that United States fac-
ulty members working in biotechnology and nanotechnology participate more often in UIC 
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than their counterparts in other academic fields. A plausible explanation for the current 
results is that academic researchers focusing on the hard sciences may engage more often 
with industries. In these fields, breakthroughs produce a higher degree of tacit knowledge, 
so researchers must directly collaborate with industries rather than merely mediate knowl-
edge transfer.

Finally, to confirm that these results are empirically robust, supplementary analyses 
were conducted using different measures for the target variables. As suggested by D’Este 
and Perkmann (2011), dummy dependent variables were introduced, and logistic regres-
sions were run (see Tables  8 and 9). The results are similar to those shown in Table  4. 
Because the information was collected with a one-wave survey, the results cannot provide 
conclusive answers about the direction of causality. Nevertheless, previous studies have 
reported that motivations are more likely to determine the frequency of engaging in a spe-
cific behavior than vice versa (e.g., D’Este & Perkmann, 2011; Galati et al., 2020; Perk-
mann et al., 2021; Rossoni et al., 2023), so, in the present study, better results would most 
likely be obtained by exploring the relevant relationships’ direction based on motivations 
to use UIC channels.

5 � Discussion and implications

This study explored what motivates researchers to interact with industries through different 
channels. Two main incentives for UIC were identified: non-pecuniary (i.e., opportunities 
to learn and access to resources) and pecuniary (i.e., access to funding and commercializa-
tion). One of these factors reflects a research-driven behavior (non-pecuniary motivations) 
and the other is a commercialization-driven behavior (pecuniary motivations). Our results 
suggest that most academics engage with industry to increase their income (through com-
mercialization) and to further their research (through access to funding); in other words, 
U–I partnerships are mostly driven by pecuniary motivations.

Previous studies have shown that cooperating with industries offers university faculty 
various advantages. Researchers can gain access to state-of-the-art techniques (Santoro, 
2000), new equipment (Acworth, 2008), feedback from practitioners on findings (Arvanitis 
et  al., 2008), new ideas for future investigations, and inspiration for ways to solve prob-
lems (Lee, 2000; Welsh et  al., 2008). Despite these benefits, academics’ motivations to 
engage in UIC can be weakened by institutional and/or organizational barriers (Franco & 
Haase, 2015). Among the most frequently cited is the lack of organizational support for or 
encouragement of faculty members’ interactions with industries because academics have 
to adapt their projects to match the knowledge transfer mechanisms associated with UIC 
(Debackere & Veugelers, 2005). Insufficient resources are available for those wishing to 
interact with private businesses, which also frequently stops academics from initiating uni-
versity–industry partnerships (Mudambi & Swift, 2009; Siegel et al., 2003).

In light of the above, the fact that non-pecuniary motivations are negatively related to 
most forms of UIC requires further comment. The channels of engagement underpinned 
by research-related motivations, particularly, learning and access to resources, are all based 
on direct collaboration with industry partners, which suggests that academic research 
interests benefit most from highly interactive, bench-level relationships with firms. In this 
regard, the items related to learning motivation refer to the expected benefits from gain-
ing new insights, receiving feedback on research, and accessing new knowledge through 
engagement with the industry. These benefits are likely to arise from an important yet often 
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under-appreciated aspect of public research (D’Este & Perkmann, 2011). Thus, the present 
research’s findings on the negative effect of opportunities to learn and access resources at 
UIC could be explained by the institutional obstacles Iberian universities put in the way of 
academics who try to increase their engagement with industries using different channels.

On the other hand, pecuniary motivations (i.e., access to funding and commerciali-
zation) were found to have a positive relationship with both joint and contract research, 
which matches previous studies’ results (e.g., Ankrah et al., 2013; Lam, 2007; Welsh et al., 
2008). Shortages in public funding can affect UIC by triggering a search for complemen-
tary resources to finance academic research (Ankrah et al., 2013; Lam, 2007). Lee (2000) 
conducted a study of United States Science and Engineering University faculty members, 
which confirmed that the most significant driver of UIC is obtaining funds for research 
activities. D’Este and Perkmann (2011) carried out a similar investigation that showed that 
researchers who consider access to funding especially important tend to engage more fre-
quently in joint research, contract research, and consulting activities.

The expected benefits of commercialization may also be an antecedent of UIC in two 
different ways (D’Este & Perkmann, 2011; Phan & Siegel, 2006). First, commercializa-
tion (i.e., technology transfer) can occur due to academic entrepreneurship, which may pro-
duce startups that commercially exploit a patented invention or accumulations of unpat-
ented expertise (Shane, 2004). Second, commercialization is further linked with industries’ 
exploitations of academics’ inventions to gain financial returns (Perkmann et  al., 2013). 
Despite the evidence found of universities’ entrepreneurial activities, a tension appears to 
exist between commercialization and academics’ motivations to conduct research. Accord-
ing to D’Este and Perkmann (2011), faculty members participate in commercialization 
interactions with industries because these researchers are interested in receiving personal 
payoffs from their knowledge and technologies’ practical applications. However, the cited 
authors also emphasize that academics do not appear to derive significant research-related 
benefits from this entrepreneurial behavior.

5.1 � Theoretical contribution

Conceptually, the ultimate implication of our findings in the UIC setting is that the focus 
of economic opportunity recognition is largely limited to academic researchers who pursue 
academic entrepreneurship for economic reasons. This may lie with industry partners with 
whom they contract or undertake joint research. This means that most, if not all, academ-
ics are motivated more by the pursuit of economic opportunity than by finding solutions to 
interesting problems. Thus, the current findings contribute to deepening the existing knowl-
edge about how academics’ motivations for participating in industries’ projects influence 
the frequency with which these researchers engage in joint research, contract research, and 
consulting activities. This contribution is extremely important because this study explored 
UIC from a university management perspective rather than that of industries (e.g., Alexan-
dre et al., 2022; Bamford et al., 2023; Tian et al., 2022). University–industry links assume 
distinct forms and a larger proportion of researchers are involved. The present findings 
also indicate that academics’ engagement in UIC is a multi-level phenomenon that is influ-
enced by individual faculty members’ characteristics and organizational and institutional 
contexts. The results regarding the microfoundations of these researchers’ participation in 
industry projects highlight that academics can redirect their career trajectories to include 
entrepreneurial activities facilitated by these partnerships.
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5.2 � Implications for practice

On a more practical level, higher education institutions also need to integrate financial 
incentive systems for commercialization into general policies that encourage collaboration 
with industry. The results of this study will provide university authorities with information 
about the human capital (e.g., employees, academics, researchers, and students) that con-
stitute potential entrepreneurs. Universities should therefore develop a range of policies, 
structures, and cultures aimed at reinforcing better methods of quality education and train-
ing, based on the personal growth that supports the creativity and entrepreneurial experi-
ence. The impact on industry is also reflected in the need for strong cooperation agree-
ments between universities and industry. Small and medium-sized enterprises (SMEs) in 
particular need these mechanisms to survive in the competitive environment, as their main 
strategic advantages in the new economy lie in knowledge and human capital. Although 
universities produce ideas and skilled workers, the industry has the economic resources to 
transform those ideas into economically useful products.

Furthermore, higher education institutions need to focus on developing research known 
for its excellence, reaching a critical mass in the relevant areas of specialization, and using 
different types of UIC to attain organizational goals. Public universities tend to be more 
oriented toward practical and applied investigations, so researchers’ pecuniary motivations 
(i.e., access to funding and commercialization) are particularly significant drivers of aca-
demics’ engagement in industry projects. However, universities face a twofold challenge 
in UIC. On the one hand, they struggle to combine academic research agendas more effec-
tively with practical applications. On the other hand, these institutions also have difficulty 
ensuring academics’ active involvement in joint research projects with industries.

Another implication can also be found at the university department level. The present 
results confirm that department size has a leveraging effect on faculty members’ frequency 
of engagement in joint research, contract research, and consulting activities, so smaller 
department heads must focus more strongly on academic entrepreneurship to encourage 
their researchers to establish industry partnerships. At this level, more effort should be 
made to record and share showcase stories of successful academic entrepreneurs. Depart-
ment heads need to encourage the simultaneous development of entrepreneurial support 
mechanisms and an entrepreneurial culture within their department.

5.3 � Implications for policymakers

In terms of policy, the insights provided by this study’s findings can also help policymak-
ers understand what motivates academics to interact with industries. Overall, this research 
confirms what the existing literature has stressed—the role of pecuniary motivations 
(e.g., D’Este & Perkmann, 2011; Novotny, 2014; Phan & Siegel, 2006)—so incentives to 
encourage UIC should center around providing financial support. Government agencies 
have made concerted efforts to increase academics’ engagement in UIC, but, if policymak-
ers want to increase academic research’s applicability through joint projects with indus-
tries, universities, and companies both need to be given the skills to initiate and maintain 
these collaborations. When cooperating with the best academic researchers, firms have to 
be more fully aware that these faculty members will only work with them if their aca-
demic career is strengthened as a result. In addition, policymakers can reduce UIC’s trans-
action costs by generating guidelines or standard contracts to support both partners during 
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negotiations. Many political measures emphasize commercialization as a central mecha-
nism for making university knowledge relevant to the economy and society. These include 
the Bayh–Dole Act in the United States and similar legislative initiatives in other countries 
(D’Este & Perkmann, 2011), which seek to increase third-stream engagement in universi-
ties through grants to technology transfer offices based on government support.

5.4 � Limitations and future research

Our paper has some limitations that suggest avenues for future research. The first restric-
tion is related to the sample being limited to public universities in the North region of 
Portugal and the Castille and Leon region in Spain. The convenience sample largely con-
sists of academic researchers in the two cross-border regions, so generalizations to other 
populations should not be made. Future investigations could replicate this study in other 
countries, as well as in polytechnic institutes and private universities by using alternative 
approaches to sampling, to explore any significant differences these contexts produce in the 
results.

Another limitation is that this research only considered how pecuniary and non-pecu-
niary motivations influence academics’ engagement in UIC using different interaction 
channels, without taking into account these projects’ impact on universities and firms’ 
performance. Although this topic was not covered by the present study, researchers may 
get interesting results by investigating any correlations between faculty’s motivations and 
output variables. Additional studies could also focus on examining digital technologies’ 
impact on the evolution of academics’ motivations to engage in UIC. These tools can 
integrate various changes and challenges that need to be considered when exploring U–I 
partnerships in a digitalized world (Rippa & Secundo, 2019), so UIC participants should 
understand this issue more clearly when starting and developing relevant projects.

Finally, strategically positioned within the framework of U–I relations (Alexandre et al., 
2022), the cost of collaboration in these partnerships as a result of their governance struc-
tures has also come under scrutiny (Vivona et al., 2023), and continues to shape debates on 
governance mode choices in technology transfer processes (Schoen et al., 2014). Therefore, 
future research should extend our understanding of the opportunities, potentialities, and 
limits of UICs, focusing on providing evidence on how UICs are managed and their impli-
cations for regions, countries, and society as a whole.

6 � Conclusion

This study’s results contribute to a better understanding of varying modes of UIC. We pro-
vide evidence on how to promote UICs through pecuniary and non-pecuniary motivations, 
which were mainly captured through three different channels. Previous research has mostly 
focused on easily measurable interactions such as patenting, licensing, and academic entre-
preneurship, so collaboration through other channels—such as joint research, contract 
research, and consulting activities—has remained relatively unexplored, with some excep-
tions (e.g., Alexandre et al., 2022; Bamford et al., 2023; D’Este & Perkmann, 2011; Dias 
& Selan, 2023; Martinelli et al., 2008; Perkmann & Walsh, 2007; Ponomariov, 2008; Tian 
et al., 2022). To address this gap, the present study explored the drivers of UIC by analyz-
ing how these projects differ from collaborations supported by academic entrepreneurship 
(e.g., startups). The findings include that non-pecuniary motivations (i.e., opportunities to 
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learn and access to resources) are negatively related to the frequency of UIC through both 
joint and contract research, while pecuniary motivations (i.e., access to funding and com-
mercialization) positively affect academics’ likelihood of engaging with industries through 
the same two channels. As such, this exploratory study has shown that UICs are mostly 
explained by commercialization-driven behaviors in the two cross-border regions.

Against this background, our results suggest that a vision of an entrepreneurial univer-
sity can capture the complex nature of U–I partnerships. Rather than academic researchers 
being interested in maintaining their autonomy by ensuring that collaboration with indus-
try is conducive—or at least compatible with—their research activities, a hybrid order in 
which universities and industry converge to become common drivers of technological and 
economic development seems more suitable to explain UICs. In other words, for univer-
sities, the benefits of UICs are best achieved by encouraging academics to become eco-
nomic entrepreneurs. All in all, this research challenges the idea that announcements of 
the entrepreneurial university may be premature and based on overgeneralizations of life 
science discoveries (Owen-Smith & Powell, 2001); instead, our analysis in a cross-border 
setting provides a useful correction in this regard, while dispelling many of the concerns 
expressed by some observers about the alleged divestment of higher education institutions.

Appendix

See Tables 5, 6, 7, 8 and 9.

Table 5   Summary of descriptive statistics for target variables

The number of valid observations is 841

Target Variables Min Max Mean S.D % Observations 
(Value 0)

% Observations 
(Value 1)

% Observa-
tions (Value 
2)

Joint research 0 2 1.07 0.73 23.4% 46.1% 30.5%
Contract research 0 2 1.02 0.75 27.3% 43.8% 28.9%
Consulting 0 2 0.93 0.80 35.9% 35.6% 28.5%
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Table 7   Results of factor analysis in academic motivations for interacting with industry

The values in bold indicate to which factor the indicator was assigned

Mean S.D Factor 1 Factor 2

Access to research expertise 2.67 1.16 0.800 − 0.171
Access to equipment 3.23 1.19 0.789 0.146
Applicability of research 4.19 0.72 0.782 0.041
Access to materials 3.43 1.10 0.703 0.152
Feedback from industry 3.76 0.95 0.641 0.251
Becoming part of a network 3.23 1.08 0.620 0.288
Information on industry problems 3.85 0.95 0.559 0.526
Information on industry research 3.67 0.95 0.552 0.417
Research income from industry 3.82 1.16 − 0.104 0.839
Research income from government 3.93 1.11 0.105 0.784
Seeking IPRs 3.17 1.19 0.437 0.567
Rotation sums of squared loadings 3.650 2.375
Proportion of variance explained (%) 33.178 21.591
Cumulative proportion of variance explained (%) 33.178 54.769
Cronbach’s Alpha 0.838 0.694

Table 8   Results of binary logistic regression when interaction channels are treated as dummy variables

Target variables are dichotomous taking the value of 1 if the researcher used any engagement channels and 
0 otherwise. Two-tailed t-test with p-values significant at: +p < 0.05; *p < 0.01; **p < 0.005; ***p < 0.001. 
The values in brackets represent the standard errors. For scientific fields, only statistically significant coeffi-
cients are included. The Wald chi-square test has a p-value below the significance level of 5%, which means 
that the joint significance and the coefficients are significantly distributed asymptotically as χ2 under a 
null hypothesis without significance, with degrees of freedom in parentheses. The values in bold highlight 
the differences shown for the relationships that were statistically significant in Table 3 and that are not in 
Table 8 (and vice-versa)

Joint research Contract research Consulting

Non-pecuniary motivations − 0.372*** (0.088) − 0.207(+) (0.081) − 0.251*** (0.076)
Pecuniary motivations 0.471*** (0.090) 0.531*** (0.089) − 0.152 (0.080)
Researcher Age 0.022(+) (0.010) 0.026(+) (0.011) 0.008 (0.009)
Academic status − 0.034 (0.086) − 0.014 (0.038) − 0.155(+) (0.304)
Department size 0.085 (0.152) 0.268 (0.148) 0.582*** (0.136)
Exact and natural sciences – − 0.924+) (0.369) –
Engineering and technology – − 0.989** (0.343) –
Agricultural sciences – − 1.397*** (0.372) − 0.803* (0.294)
Medical sciences – − 1.277*** (0.386) –
Social and human sciences – − 1.013(+) (0.405) –
Sport – − 1.577** (0.403) –
Regional dummies Included Included Included
Intercept 0.667 − 1.660(+) − 1.499(+)

Number of observations 841 841 841
Wald χ2 68.492*** (12) 132.286*** (12) 75.875*** (12)
Pseudo R2 Nagelkerke 0.118 0.211 0.118
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Table 9   Results of binary logistic regression when interaction channels are treated as dummy variables 
(based on median)

Target variables are dichotomous taking the value of 1 if the degree of engagement is above the median 
for a given engagement channel and 0 otherwise. Two-tailed t-test with p-values significant at: +p < 0.05; 
*p < 0.01; **p < 0.005; ***p < 0.001. The values in brackets represent the standard errors. For scientific 
fields, only statistically significant coefficients are included. The Wald chi-square test has a p-value below 
the significance level of 5%, which means that the joint significance and the coefficients are significantly 
distributed asymptotically as χ2 under a null hypothesis without significance, with degrees of freedom in 
parentheses. The values in bold highlight the differences shown for the relationships that were statistically 
significant in Table 3 and that are not in Table 9 (and vice-versa)

Joint Research (2 
times or more)

Contract Research (2 
times or more)

Consulting (2 times or more)

Non-pecuniary motivations − 0.078(+) (0.088) − 0.186(+) (0.084) 0.122 (0.087)
Pecuniary motivations 0.782*** (0.103) 0.275** (0.090) 0.498*** (0.094)
Researcher Age 0.011 (0.010) − 0.007 (0.009) 0.013 (0.010)
Academic status − 0.321*** (0.088) 0.192(+) (0.080) − 0.128 (0.084)
Department size 0.849*** (0.137) 0.258 (0.135) 0.534***

(0.135)
Exact and natural sciences – − 0.550 (0.305) –
Engineering and technology – − 0.571(+) (0.267) –
Agricultural sciences – − 1.362*** (0.335) -0.500

(0.325)
Medical sciences – − 0.969*** (0.312) –
Social and human sciences – − 0.665(+) (0.380) –
Sport − 0.697(+) (0.339) − 0.799* (0.306) –
Regional dummies Included Included Included
Intercept − 2.899*** − 1.839** − 3.320***
Number of observations 841 841 841
Likelihood ratio chi-square 173.672*** (12) 76.592*** (12) 100.357*** (12)
Pseudo R2 Nagelkerke 0.264 0.124 0.161
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