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Abstract

Purpose — The purpose of this paper is to propose a model for entrepreneurial universities (EPUs) that
operate in developing countries, as most of the existing research has either focused on the western context or
neglected context altogether. The model is intended to identify the EPU’s key success factors while taking
into consideration its contextual constraints.

Design/methodology/approach — A 60-item survey instrument was designed and distributed across the
top 10 QS-ranked universities in Lebanon, and the data were analyzed using structural equation modeling
with SmartPLS.

Findings — The results of data analysis confirmed the influence of resources and capabilities and knowledge
transfer as the two most powerful “university-specific” success factors. Importantly, the relationship between
the university-specific factors and innovation was mediated by the presence of a strong entrepreneurial
culture, while an entrepreneurship environment was found to be conducive to entrepreneurship outcomes of
the EPU.

Originality/value — This paper fills a gap in the literature by suggesting a model for the EPU in developing
nations, taking into consideration the various constraints of those nations.
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Introduction

Teaching entrepreneurship to university students can be a highly complex and challenging
process, so one can imagine how seemingly impossible the task of cultivating innovation
and entrepreneurship in a diverse community can be. The process gets even more
challenging when approached within the context of developing countries with numerous
pressing constraints (Fischer et al, 2018; Foss and Gibson, 2015), making it necessary to
investigate the factors that prevent, or enable, a university to achieve its socio-economic
objectives, which themselves have undergone considerable change over the years.

Ever since their creation, universities have played a major role in driving economies and
industries forward. However, throughout the years, many factors have led to changes in
their structures and, more importantly, their missions. While “traditional” universities were
initially created with the mission of teaching and disseminating knowledge among their
students, it was later viewed that teaching alone was not enough and that universities
should also seek the generation of new knowledge through conducting research (Etzkowitz,
1983). The outcome was an evolution of “modern” universities which, through their
research, were able to challenge, change and reform a lot of previously accepted knowledge.
Research soon became an important attribute of these universities, an indicator of the
quality of graduates’ education, and a criterion for faculty advancement (Etzkowitz, 2003).
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Still, the research conducted was perceived by some scholars to be basic and lacking two
very important dimensions: market orientation and innovation. The IT revolution disrupted
conventional internal processes and demanded more innovative ones, while the rise of
knowledge-based economies and the prominence of knowledge as a valuable resource for
economic advantage necessitated that research becomes more relevant and commercialized
(Mavi, 2014) — more applied providing not only a link with industry, but also a bridge to the
universities’ sustainability in the presence of severe budget cuts (Neves and Franco, 2018).
Universities became increasingly entrenched in such a dynamic environment making it
imperative for them to restructure and adapt in order to face the challenges of the post-
modern society (Aranha and Garcia, 2014), and to play a lead role as anchor institutions in
their communities (Culkin, 2016). The “entrepreneurial university” (EPU) emerged carrying
the flag of entrepreneurship as the third mission (Etzkowitz, 1983). The EPU is defined as
the university that seeks to stimulate innovation and entrepreneurship through knowledge
creation and transfer, propagating the new function of economic and social development as
an integrated university function much as research was integrated with teaching at an
earlier stage (Etzkowitz, 2013). Gibb (2013) further describes the EPU as an institution
designed to empower its constituents to demonstrate innovation in teaching, research and
the use and transfer of knowledge across boundaries. Through creating and transferring
knowledge to the industry and government, producing frame-breaking innovations and
taking risks that are backed by science, the EPU could make significant contributions
to economic growth (Mavi, 2014). Bramwell and Wolfe (2008) suggest that, beyond
producing commercializable knowledge and expert researchers, EPUs generate and
attract talented human capital to the local economy, and provide formal and informal
technical support to local industry, highlighting the various ways that EPUs contribute to
their local context.

In advanced nations, these contributions are drawing an ever-growing sense of
appreciation for the potential benefits that EPUs could bring about. The government, industry
and higher education institutions (HEIs) seem to understand not only the burden of the
challenge but also the rewards of success once the transition from “traditional” to
“entrepreneurial” is made. The first university to go through this transition and adopt the
entrepreneurial academic model was the Massachusetts Institute of Technology and was soon
followed by Stanford University (Etzkowitz, 2013). The list of EPUs that now exists in
advanced countries is a tall one and is growing. However, the same cannot be said about
universities in developing nations, where the EPU seldom goes beyond an exploratory project.
Interestingly, slow-growth developing nations have lagged in making strategic investments in
EPUs even though they are the nations that need them the most (Salem, 2014) to spur growth
and economic development. Developing nations need more entrepreneurs, startups and SME
entrepreneurial growth to stimulate the economies in which they operate, thus highlighting
the need for EPUs which could potentially boost all of the above.

However, there seems to be a lack of consensus — to say the least — regarding the key
success factors of the EPU in general, and more so in developing nations — often described
as countries with low per capita income, little export diversification and minimal integration
into the global financial system (IMF, 2011). It is unclear whether it is essential to follow the
western model of the EPU, or perhaps a more basic model in design and implementation. It
follows that a guiding model might prove useful in delineating the key success factors that
are essential for the EPU in developing nations, while taking into consideration the
contextual factors which may influence its success (Autio ef al, 2014). According to
Etzkowitz (2013), the EPU is not an isolated ivory tower but rather an integral element of a
dynamic relationship connecting academia with industry and the government. This paper
proposes that the ideal model for the EPU is that which best responds to the characteristics
of its environment, and overcomes the limitations of its context.



Therefore, this study aims at developing an EPU model for developing nations —a model Entrepreneurial

that recognizes the numerous constraining challenges of these nations and the growing
needs of their communities. Few are the studies that approached this particular area of
research (Bernasconi, 2005; Farsi ef al, 2012; Inzelt, 2004; Lalkaka et al, 2000; Payumo et al,
2013; Philpott et al., 2011; Zhou, 2008), and none, to the authors’ knowledge, have empirically
devised a model that contextualizes the EPU within developing nations. This gap
constituted an inspiration for the current study which aims at designing a functional model
for the EPU while taking into consideration the peculiarities of its context. Therefore, this
study aimed to answer the following research questions:

RQI. What are the primary university-specific success factors of the EPU in a
developing nation?

RQ2. How does context affect the success of the EPU in a developing nation?

This study has made several extensions to the literature. First, it was able to propose a
conceptual framework that could potentially guide EPUs in developing nations to focus on
pertinent key success factors (Kirchberger and Pohl, 2016) which could augment their ability to
achieve their entrepreneurial objectives. Second, the study confirmed and assessed the role of
context in mediating the relationship between the EPU’s success factors and its intended
outcomes. It highlighted the influence of contextual factors on the EPU’s ability to promote
innovation and entrepreneurship given the constraints of a developing economy, hence filling a
gap in the literature where developing nations are concerned.

This paper is organized in the following manner. First, a review of the literature on the
EPU is presented. Next the methodology used in conducting this study is explained, followed
by the findings and related discussion. Finally, the implications and conclusion of the study
are presented.

Literature review

Universities have long been regarded as the creators of knowledge, and more so in today’s
knowledge economy, where the need for the transfer of knowledge is paramount, and the
shift to entrepreneurship and the commercialization of knowledge is necessary (Mavi, 2014).
Notably, this shift had its roots in the seminal work of Etzkowitz (1983), which redefined the
role of the university as a generator of knowledge intended for sale to the industry. The EPU
presented a new model of collaboration and interdependence among the university itself, the
industry and the government, seeking new sources of funding in exchange for research and
innovation. Since then, many studies have explored the mission, characteristics and
dynamics of the EPU (Clark, 1998; Etzkowitz, 1993; Wasser, 1990), falling short of reaching a
consensus over a common definition (Kirby et al, 2011).

In the Triple Helix paradigm (Etzkowitz, 2013), the EPU embraces its interactive — rather
than linear — model of innovation and knowledge transfer, leading to the adoption of the
“third mission” of socio-economic development, in addition to the traditional missions of
teaching and research. Here, the EPU is seen as serving the purpose of promoting economic
growth (Etzkowitz and Zhou, 2008), and highlighting the general functions of innovation,
risk-taking, teamwork and responsiveness to arising challenges (Kirby et al, 2011) which, in
developing nations, are numerous. It follows that the Triple Helix model serves as the most
suitable theoretical framework for this particular study.

Indeed, there is a need to investigate the role and nature of the EPU in contexts other
than advanced/western countries so as to better understand how to engage the university/
industry/government triad, capitalizing on available inputs to produce intended outcomes
within various context-specific constraints. Studies have shown that EPUs need to be
designed around their environment and should be flexible enough to adjust whenever
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Figure 1.
Conceptual model

environmental changes occur, and to cope entrepreneurially under ever-changing levels of
complexity and uncertainty (Gibb et al, 2012).

The literature is rich with theoretical frameworks that have informed the process of
identifying the variables under study. The authors of the current study propose a model in
which the independent variable is a university-specific factor comprised of seven
dimensions adopted from Gibb (2012), Guerrero and Urbano (2012) and OECD (2012). The
university-specific factor is expected to have a strong relationship with the EPU intended
outcomes — innovation and entrepreneurship (Guerrero ef al, 2016). The identification of the
contextual variables was informed mostly by previous studies (Aranha and Garcia, 2014;
Candy, 2000; Fernandez-Serrano and Romero, 2014). Based on the frameworks in these
studies, the authors of the current study tried to incorporate and synthesize the pertinent
variables into an integrated model (Figure 1) that could be meaningful and relevant within
the context of a developing nation.

University-specific success factors

Strategic planning in higher education cannot be over-emphasized. Kotler and Murphy (1981)
defined it as the process of developing and maintaining a strategic fit between the organization
and its changing marketing opportunities. A more recent study by Leih and Teece (2016)
emphasized the importance of strategy and suggested that university leaders who combine
strategic thinking with the dynamic development of capabilities enhance their universities’
chances of competitive advancement. Crafting such a strategy is guided by the following
principles: incorporating entrepreneurship in the university’s strategy; committing to the
strategy’s execution; viewing innovation as central function of the university; committing to
local and regional development; and committing to business development and partnerships
(Gibb, 2012). Through these partnerships, the university is able to address the needs of these
businesses and suggest research avenues for their development and growth.

From another perspective, effective governance systems and organizational design — often
described as the way HEISs are organized and managed (Neave, 2006) — determine the degree
to which an EPU’s entrepreneurial activities are institutionally supported, and in so doing,
instill value, promote stability and persistent structure over time (Scott, 1987). In the context of
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EPU with the necessary control structure needed to pursue its mission. More specifically, it
would be of great help if the EPU was organized in a way that supported bottom-up
entrepreneurial behavior, where initiative and freedom of creative action were encouraged at
all levels (Etzkowitz, 2013).

On a different note, EPUs worldwide have been seeking to internationalize their activities
for various reasons, the most important of which has been prestige. An EPU’s pursuit of
international activities is expected to enhance its chances of attracting foreign investments
and bringing in major contracts, thus augmenting the EPU’s potential role in national and
regional development (Altbach and Knight, 2007). Internationalization could involve the
creation of an international network which strengthens R&D capabilities, and later research
output (Gibb, 2012).

As mentioned earlier, the role of the university is not solely to generate knowledge, but
also to disseminate and make use of it in such way that would benefit all of the university’s
stakeholders (Guerrero and Urbano, 2012). The concept of capitalizing on the knowledge
produced by the EPU and transferring it to the industry and society has been emphasized in
many major frameworks (Aranha and Garcia, 2014; Etzkowitz and Leydesdorff, 1999; Gibb,
2012; OECD, 2012; Powell, 2012). In fact, an EPU cannot fulfill its mission if it does not
transform its innovative knowledge into a financial, economic or social asset for the
organization (Aranha and Garcia, 2014; Fernandes and Ferreira, 2013), only when it does, it
is considered as contributor to social and economic development (Etzkowitz, 1993).
However, by extending the theory of knowledge to allow for the co-creation of ideas, the
EPU, industry and government could jointly participate in knowledge creation leading to a
richer and more diverse construction of knowledge, so that knowledge transfer is not a one-
way process, but rather a continuous exchange of ideas, empirical evidence, proven methods
and best practices that contribute to the constant advancement of knowledge, as propelled
by all knowledge creators within a certain context.

To facilitate knowledge transfer, the EPU typically has certain structures in place that
provide nascent entrepreneurs with the needed supportive environment which helps
develop their ideas and nurture their spin-offs (Neves and Franco, 2018). Relevant structures
include the incubator, office for intellectual property, licensing, spin-off activity, funding
bureau and other support organizations (Gibb, 2012; Martin et al, 2019).

What makes the EPU different from the traditional university is the approach it takes to
education. The EPU academic departments use a wide range of instructional methods to
deliver the knowledge that supports the development of students’ entrepreneurial behavior
(OECD, 2012). The entrepreneurial education effort at the EPU is typically embedded in all
EPU curricula (Guerrero and Urbano, 2012), and actively complements traditional
entrepreneurship education with initiatives directed at the society it is embedded in, and at
its own educational programs to keep them updated with the latest discoveries (Gibb, 2012).
In developing nations, the objective of entrepreneurship education is to enhance students’
entrepreneurial skills and behavior early on thereby enabling graduates to overcome the
challenges and risks they are likely to face in the turbulent markets of developing nations
(Aranha and Garcia, 2014).

Importantly, the EPU strives to engage all its internal and external stakeholders through
partnerships and agreements that encourage them to achieve common goals. First, the EPU
typically forges active engagements with the industry (Aranha and Garcia, 2014; Bratianu
and Stanciu, 2010; Gibb et al, 2012; Gibb, 2012; OECD, 2012), which often has specific
criteria related to the desired skills and qualities of potential employees. Also, the EPU often
sets the research and development agenda in collaboration with the industry (Aranha and
Garcia, 2014). This typically increases the degree of relevance in problem solving and
consultancy services provided by the EPU (Gibb, 2012).
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From another perspective, an abundance of resources could be instrumental in helping the
EPU achieve is intended goals. Barney (1991) suggested that an organization could derive
sustained competitive advantage from resources and capabilities which are valuable, rare, not
substitutable nor perfectly imitable, pointing out that only a special set of resources, with the
afore-mentioned qualities, can ensure the desired sustainable competitive advantage. While all
universities may have capital, human and financial resources, not all of them could become
sustainable EPUs with a competitive advantage. Entrepreneurially capable human resources,
with insight, recognition and discovery (Barney et al, 2001), could play a significant role in the
university’s shift toward entrepreneurialism (Guerrero and Urbano, 2012), and so could the
formulation of a sustainable financial strategy supported by diverse funding sources (Clark,
1998; Farsi et al, 2012; OECD, 2012). In practice, the government is often considered the
primary source of funding for universities, which makes the latter subject to government
demands and restrictions (Reyes, 2016). This contradicts with a very important characteristic
of the EPU: independence (Etzkowitz, 2013). Therefore, having a diverse funding base
(research contracts, licensing royalties, private and public sector funds, and tuition fees)
allows the EPU to sustain itself and have a higher chance of making an impact (OECD, 2012)
independent of external influence.

Similarly, accessibility to the needed technological resources is highly important to the
EPU (Farsi et al., 2012; Guerrero and Urbano, 2012). The EPU typically initiates agreements
with the industry and the government that require the latter to provide the EPU with the
needed technological equipment in return for transferring the results of EPU research into
the industry’s production facilities and government output (Bratianu and Stanciu, 2010).
Previous research suggests that the localization of the EPU within an industrial hub plays a
major role in its success (Guerrero and Urbano, 2012; Farsi ef al, 2012; Siegel et al, 2003).
Moreover, the literature suggests that the EPU’s status and history constitute a valuable
resource which is likely to have an impact on the EPU’s ability to forge mutually beneficial
agreements with industry and governments (Guerrero and Urbano, 2012). The role played
by such capabilities has roots in the “capability-based framework” which spurs innovation
and entrepreneurship as confirmed in previous research (Bergmann et al, 2014).

This study proposes that all the above internal factors are university specific, and are a
direct measure of how prepared the EPU is for achieving its intended outcomes. Therefore,
the first hypothesis in this study is that these internal factors form an integrated dimension
which has a direct influence on the achievement of the EPU’s intended outcomes: innovation
and entrepreneurship:

HIla. University-specific factors have a significant and positive influence on the EPU’s
intended entrepreneurship outcome.

H1b. University-specific factors have a significant and positive influence on the EPU’s
intended innovation outcome.

Entrepreneurship environment. This dimension describes the local business and regulatory
environment as it pertains to promoting entrepreneurial behavior. Based on institutional
theory, Scott (2014) highlighted the importance of the environment in which the university is
embedded, emphasizing the institutions that surround the university, affect it and are
affected by it. Scott (2014) describes it as “attending to the larger drama, rather than to the
individual player” referring to the need to situate the EPU within its relevant context rather
that examine it in isolation (p. 262). Gnyawali and Fogel (1994) developed an integrated
framework for the elements that constitute an entrepreneurial environment identifying five
factors: government policies and procedures, socio-economic conditions, entrepreneurial and
business skills, financial assistance and non-financial assistance.

Investment and entrepreneurial activities require a stable political and regulatory
environment and, therefore, the insecurity generated by political events will quickly
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stability can significantly enhance not only entrepreneurial activity, but also the business
process itself, particularly when it comes to regulatory conditions such as business freedom,
administrative procedures to start up, tax regulations, knowledge transfer and intellectual
property laws, to mention a few (Fernandez-Serrano and Romero, 2014). Though in
some developing countries government regulation is supportive and non-restrictive
(Reyes, 2016), in most developing nations, government regulation is bureaucratic, complex
and impedingly unstable. In fact, developing countries are characterized by political and
regulatory instability, business restrictions, complex patenting and licensing procedures,
therefore requiring the EPU to develop competencies that enable it to effectively respond to
this restrictive environment.

From an economic standpoint, it is argued that the level of economic development in a
certain country strongly affects the level of entrepreneurial activity in that country
(Wennekers et al., 2005), as entrepreneurs often search for booming, corruption-free markets
which offer them encouraging returns (Dutta et al, 2013). Though there is evidence in the
literature that suggests otherwise (Iakovleva et al., 2011; Oukil, 2011), the majority of studies
confirm the importance of nurturing a positive investment climate which encourages
venture capitalists, business angels and other investors to participate in financing the EPU’s
entrepreneurial activities.

Finally, the social environment, particularly social norms, can either deter or encourage
entrepreneurial activity (Fernandez-Serrano and Romero, 2014), for they have their roots in
traditions, values, religion and customs (Guiso ef al., 2003; Meek et al, 2010). If favorable, the
entrepreneurial environment could have a significant influence on the EPU’s intended
outcomes, hence the study’s second hypothesis:

H2. Favorable entrepreneurship environment is significantly and positively related to
the EPU’s entrepreneurship outcomes.

Entrepreneurial culture. The link between culture and entrepreneurship has often been
placed under the lens. Farsi ef al (2012) have argued that building an entrepreneurial culture
at the individual, group, university and national levels is a major requirement in the typical
EPU mission. In fact, Aranha and Garcia (2014) included the dimension of entrepreneurial
culture as an integral element in their proposed Meta Model. They suggested that EPU
stakeholders should understand what an EPU is, how it operates and how it contributes to
the development of the economy and society as a whole. This leads to an appreciation of the
EPU’s role and to a voluntary commitment to lifelong learning (Candy, 2000), an essential
characteristic of the EPUs members who are expected to conduct research, seize
opportunities, innovate and launch new ventures. Importantly, it is essential for internal
stakeholders and departments to demonstrate entrepreneurial characteristics by exhibiting
trust, cooperation and teamwork in their relationships (Gibb, 2012; OECD, 2012), tearing
down the boundaries, and creating innovative synergies among them (OECD, 2012). It is
equally important for the EPU to demonstrate external characteristics of trust and
collaboration with industry and government (Farsi ef /., 2012), without which the concept of
the Triple Helix (Etzkowitz and Leydesdorff, 1999) would not be possible, and the intra-helix
exchange of resources and knowledge would be very limited.

Therefore, the third hypothesis of this study is that the success of the EPU in achieving
its intended outcomes is impacted by the strength of the entrepreneurial culture in which
the EPU is embedded, and that entrepreneurial culture mediates the relationship between
the “university-specific” factors and EPU outcomes:

H3a. A strong entrepreneurial culture has a mediating effect on the relationship between
the EPU’s “university-specific” factors and its entrepreneurship outcomes.
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H3b. A strong entrepreneurial culture has a mediating effect on the relationship between
the EPU’s “university-specific” factors and its innovation outcomes.

EPU outcomes — inmovation and entrepreneurship
Previous research suggests that the EPU consistently pursues two strategic objectives: to
promote entrepreneurship and stimulate innovation (Guerrero et al., 2016).

As economies and societies become more knowledge based, universities play a bigger
role in creating innovation systems that move the economy forward. In a recent study,
Guerrero et al. (2016) argued that there exists a dichotomy in the EPU’s role as a driver of
both innovation — the implementation of a new or significantly changed product or process
(Gault, 2018) — and entrepreneurship.

The innovation outcomes of the EPU include research excellence, research relevance,
increased stakeholders’ innovation (Gibb, 2012) and increased knowledge transfer (Guerrero
and Urbano, 2012). To that end, the EPU should be able to attract a high number of grants and
sponsorships for research projects. Most importantly, these projects should be relevant to the
university’s socio-economic environment and should have practical implications. Through the
EPU'’s entrepreneurial education, students, faculty, researchers and staff learn how to unleash
their creativity and increase their innovation through the development of their entrepreneurial
identity (Werthes et al, 2018), resulting in a surge in the number of patents, licenses and
research publications. Through the pursuit of innovation, the Triple Helix of innovation
interweaves the capabilities of the EPU, industry and government leading to badly needed
socio-economic development (Etzkowitz, 2013) as well as sustainability of the EPU itself
(Philpott et al, 2011). A recent study demonstrated how the interaction of the Triple Helix
partners could be valuable also at the personal level, contributing socially and culturally
through previously neglected micro-level dynamics (Sa et al, 2019).

On the other hand, the entrepreneurship outcomes of the EPU are crystallized in the
development of an entrepreneurial generation empowered by self-directed lifelong learning
(Tseng, 2013), and marked by a constantly growing supply of startups and spin-offs (Fuller
and Pickernell, 2018; Guerrero and Urbano, 2012; Kirby et al, 2011), and an entrepreneurial
mindset leading to local SME expansion and growth. According to Etzkowitz (2013), the
EPU can generate entrepreneurship not only at the individual but also organizational level.
The entrepreneurial inclinations of individuals and firms can be a direct measure of the
success of the EPU, suggesting that individual entrepreneurs are part of a collective system
often operating with an interconnected entrepreneurial agenda.

Research methodology

The instrument

The authors developed a survey instrument comprised of pre-validated scales that addressed
each of the variables under study. The survey was made of two sections: the first section
consisted of 53 items having a five-point Likert scale (ranging between 1 for “strongly
disagree” and 5 for “strongly agree”). The second section contained six demographic
questions (age, gender, educational level, position, university size and university type). The
survey included a consent form and was translated into Arabic and then back-translated into
English to make sure the translation captured the intended meanings of the items. Each item
was presented in both English and Arabic to suit the preferences of the respondents.

The university-specific and outcome-related items were selected from three core studies
(Gibb, 2012; Guerrero and Urbano, 2012; OECD, 2012), while the context-related items were
selected from these studies (Aranha and Garcia, 2014; Bologna and Ross, 2015; Candy, 2000;
Etzkowitz and Leydesdorff, 1999; Fernandez-Serrano and Romero, 2014). A pilot survey was
administered to 15 academics selected using convenience sampling from different colleges
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suggesting a few minor adjustments to the wording of four items, but were not included in
the data analysis. (Scale selection table was uploaded separately.)

The respondents

Each year, QS-Rankings publishes several regional rankings including the QS Arab-Region
Rankings, in which the best universities in this region are highlighted both in aggregate and
by country. Since this study is based in Lebanon, the authors selected the 2016 QS-ranked top
10 universities in Lebanon as the population for the study. Seven of the universities agreed to
partake in the study while three declined or required complex approval procedures that were
beyond the scope of this project. The approved surveys were administered and gathered
either on the spot or one to two days later. The respondents were university professors
(full-time and part-time), staff, graduate and senior students. The sampling method used was
convenience sampling, because none of the participating universities agreed, understandably
S0, to share with us student or staff records to pick our sample from.

The sample

The data collection process took place between October and December 2017, where a total of
506 surveys were distributed, 466 were received (92 percent response rate), of which 26 were
deemed unusable due to incomplete data or multiple answers and were therefore discarded.
The remaining number of surveys included in the data analysis was #» =440 and was
deemed adequate for conducting SEM as it met the minimum criteria of (V= 50+8xNo. of
constructs) as recommended by Tabachnick et al. (2007).

Data analysis

After data collection, entry and cleaning, the authors ran a frequency test to understand the
nature of the sample. To eliminate common method bias (CMB), the authors ran Harman’s
single-factor test as well as a confirmatory factor analysis with AMOS. Once the absence of
CMB was confirmed, the authors ran the measurement model using SmartPLS, which is
better suited for an exploratory study. Once the measurement model confirmed adequate
reliability and validity of the data, a structural model was run and the hypothesized
relationships were tested using path analysis and standard bootstrapping. The results of
this analysis are reported in the following section.

Findings

The sample was comprised of 57.3 percent academic, staff, administrators and research
university personnel, while 42.7 percent were graduate and senior students and alumni. The
respondents were 48.4 percent male and 51.6 percent female, working or studying at HEIs of
fewer than 5,000 students (25.2 percent of the respondents), and between 5,000 and 9,999
students (68.9 percent of the respondents), and more than 10,000 students (5.9 percent of the
respondents). Respondents belonged to either the public university (10.2 percent of
respondents) or private universities (89.88 percent of respondents).

This study sought self-reported data on the dependent and independent variables from
the same respondent, which raised the possibility of CMB (Podsakoff and Organ, 1986). To
assess this possibility, the authors conducted an unrotated factor analysis on the data with
the aid of IBM’s SPSS (19), generating 11 factors, where the first factor with eigenvalue > 1
was responsible for only 24 percent of the variance explained, which suggested that CMB
did not constitute a problem in this study. To further affirm this result, and guided by
Korsgaard and Roberson (1995), the authors decided to conduct a confirmatory factor
analysis with the aid of IBM’'s AMOS (20) using a single latent factor to detect any

university

391




TMD
385

392

significant CMB. If indeed such bias was present in the data, then the common latent factor
model would fit the data well. The result of the CFA showed that the common latent variable
was not responsible for most of the relationships in the model as the relevant indicators
indicated poor model fit (%= 2,496.6; p = 0.000; GFI = 0.785; and CFI = 0.115), suggesting
that CMB was not a significant problem in this study. For the rest of the analysis, the
authors analyzed the data using SmartPLS (Ringle et al, 2015) as this software is most
suited for exploratory studies like this one. According to Fornell and Bookstein (1982), PLS
is more suited for prediction than confirming model fit, and since the aim of this research is
to predict a suitable model for the EPU in developing nations, rather than confirm an
existing theory, PLS was deemed appropriate for data analysis in this study.

The measurement model

It was important to assess the reliability and validity of the measurement model which
depicted the relationships among the latent constructs and their respective indicators (Hair
et al, 2012). First, the authors examined composite reliability, a suitable measure of
reliability in PLS (Ringle et al, 2014). The values of composite reliability exceeded the
recommended 0.7 (Nunnally and Bernstein, 1994), and ranged between 0.765 and 0.861,
indicating that the scales had adequate consistency (Gefen et al, 2000).

As another measure of internal consistency, Cronbach’s a for each scale was also
computed and reported in Table I. Though most of Cronbach’s a scores were > 0.7
(Nunnally, 1978), some were less than this threshold, which was considered acceptable given
the nature of this exploratory study where Cronbach’s a scores between 0.6 and 0.7 are
considered non-problematic (Hair et al, 1999).

Next, convergent validity was assessed by validating that the factor loadings (in the
outer loadings table of SmartPLS output) exceeded the recommended minimum of 0.5
(Hulland, 1999). These loadings ranged between 0.60 and 0.82, thus constituting a measure
of convergent validity. Next, the authors calculated the average variance extracted (AVE)
scores which were above the 0.5 cutoff, ranging between 0.50 and 0.592 and confirming
convergent validity (Bagozzi and Yi, 1988).

Further, it was necessary to assess the discriminant validity of the model to confirm that
the constructs under study were distinct from each other. The authors analyzed the
correlations between the constructs on the one hand and the square roots of the AVE values
on the other hand. Clearly, the Fornell and Larcker criterion was met as the square roots of
each construct’s AVE values were higher than the correlations between each construct and
the other, therefore indicating that discriminant validity of the constructs was established.
Further, Ringle et al (2015) recommended the HTMT criterion as a new and superior
measure of discriminant validity. The data met the HTMT criterion in that all HTMT values
were less than 0.85 (Henseler ef al., 2015), and ranged between a low of 0.353 and a high of
0.833. This confirmed that the constructs under study were significantly different from each
other and had high discriminant validity. Further, the VIF values were examined, and no
multicollinearity issues were detected as all VIF values ranged between 1.115 and 2.064, less
than 4, the cutoff recommended by Hair ef al. (2012). The “university-specific factors” was
not included in the assessment as it is a second-order formative latent factor, unlike the
other first-order reflective factors.

All composite reliability scores, AVE scores and square roots, and construct correlations
are reported in Table I, and reveal that the constructs in the research have satisfactory
reliability and validity as far as this study is concerned.

The structural model
In developing the structural model, it was important to rely on the literature and be informed
by previous studies which could guide our model development. In doing so, we found strong
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theoretical support for the concept of multi-dimensionality of the EPU, where the EPU
enjoys multiple features which make it entrepreneurial and help it achieve its intended
objectives. Though these features may vary depending on the context, they do seem to
constitute a collective force that defines the EPU and facilitates its mission (Bratianu and
Stanciu, 2010; Etzkowitz, 2013; Farsi et al, 2012; Todorovic ef al., 2011; Wong et al, 2007).
Though the literature is rich with studies that examine the influence of one or a few
dimensions of the EPU, none consider the collective influence of those dimensions in a
comprehensive model such as the one proposed in this study. This has prompted the
authors to introduce the “university-specific factors” as a second-order formative latent
variable, in which the proposed dimensions of the EPU are jointly embedded.

Furthermore, Podsakoff et al. (2006) suggest that studies in social research could benefit
from building higher-order models when dealing with a complex construct so as to treat
each dimension of that construct as the important element that it is. This idea finds support
in Kenny, et al. (2006) who suggested that by having just one latent variable instead of
many, a second-order model is more parsimonious, and relationships are better explained.

To estimate the model, path analysis was used as it explicitly considers the causal
relationships between exogenous and endogenous variables (Chin, 1998). Standard
bootstrapping was used to assess the statistical significance of the estimated paths (Yung
and Bentler, 1996). The findings are described below.

First, all seven key success factors constituted significant dimensions of the formative
second-order “university-specific’ factor, though in varying degrees. Resources and
capabilities had the strongest impact (B = 0.259; p = 0.000), while knowledge transfer and
support had the second strongest impact (B = 0.248; p = 0.000). Next came entrepreneurial
education (B=0.232; p=0.000), stakeholder engagement (B=0.213; p=0.000),
internationalization (B =0.162; p = 0.000), strategy (B=0.162; p =0.000) and governance
and organizational design (B =0.128; p =0.000). Second, the university-specific factor was
significantly and positively related to each of the EPU’s outcome factors: innovation and
entrepreneurship, with a stronger influence on the latter.

Third, results showed that entrepreneurship was significantly influenced by a favorable
entrepreneurial environment though not by an entrepreneurial culture, while the
relationship between the university-specific factor and innovation was partially mediated
by “entrepreneurial culture,” thereby underscoring the influence of contextual factors on the
EPU’s achievement of its intended outcomes.

The seven key success factors, which represented the internal capabilities of the EPU,
were incorporated in the second-order formative factor which was named “university-
specific” factor. The path analysis indicated a significant and positive relationship between
the “university-specific” factor and entrepreneurship on one hand (4 = 0.509; p = 0.000), and
between the “university-specific” factor and innovation on the other (= 0.594; p = 0.000),
thus confirming both parts of the first hypothesis of this study, H1a and H1b.

This study further hypothesized that entrepreneurship environment influenced the EPU
outcome “entrepreneurship,” and indeed, this hypothesis was confirmed (f=0.194;
p=0.001). These findings support H2, the second hypothesis in this study. Please refer to
Figure 2 for details on the structural model without mediation.

The third hypothesis in this study proposed that entrepreneurial culture mediated the
relationship between “university-specific” factors and the EPU’s intended outcomes:
entrepreneurship and innovation. The findings confirmed the second part of this hypothesis
(H3b) and showed that entrepreneurial culture did indeed mediate the relationship between
“university-specific” factors and innovation. The path from “university-specific” factors to
entrepreneurial culture was significant (B = 0.716; p = 0.000) and that from entrepreneurial
culture to innovation was also significant (B=0.220; p =0.001), with significant total
indirect effects (B=0.157; p =0.002).
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The direct relationship between “university-specific” factors and innovation was affected by
the mediating factor as its coefficient was changed from (B=0.594; p=0.000) before
mediation to (B =0.437; p =0.000) after mediation, indicating partial mediating effects by
entrepreneurial culture (Baron and Kenny, 1986). Thus, H3bwas confirmed and supported
by the data. Interestingly, however, the first part of this hypothesis (H3a) was not confirmed
as the path from entrepreneurial culture to entrepreneurship was not significant (B = 0.005;
p=0.937; ns), and thus H3a was not supported. Please refer to Figure 3 for more details on
the structural model with mediation. The results of hypothesis testing are displayed in
Table II, and will be interpreted in the Discussion section that follows.

Discussion

The abundance and diversity of resources and capabilities that an EPU possessed were
identified as the most important factors that could determine its success in the developing
world. This finding has roots in previous research (Gibb ef al, 2012; Guerrero and Urbano,
2012) and may be particularly true of developing nations, where resources and capabilities
may constitute an exceptionally significant success factor in a region where budgets for
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Figure 2.
Bootstrapping results
of the structural
model without
mediation
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Figure 3.
Bootstrapping results
of the structural
model with mediation
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tertiary education, let alone research and exploration, are meager. Further, opportunities for
transferring knowledge from the EPU to the budding startups and industrial community were
perceived as having a potentially profound effect on the EPU’s ability to achieve its mission.
This finds support in Aranha and Garcia (2014) who suggested that the mission of the EPU
could not be fulfilled if the exchange of knowledge between the three helices did not take place.
One way to improve knowledge transfer is to establish strong social networks involving



researchers, businesses, university administrators and university Technology Transfer Office Entrepreneurial

directors among others (Padilla-Melendez and Garrido-Moreno, 2012), such that these
networks could become instrumental in creating and developing social capital for the business
(Gordon and Jack, 2010). This finding is highly relevant in developing nations where there
seems to be a “disconnect” between tertiary education institutions and the industry (Hosman
and Armey, 2017; Nith, 2013; Rezaie et al, 2008). This study suggests that the success of
knowledge transfer feeds back into the EPU and multiplies its existing and potential impact.

On the other hand, the least powerful of the success factors was “governance and
organizational design.” Surprising as this may seem, it is understandable in a country
which, though renowned for its robust legal system, is also notoriously lacking in regulatory
compliance and law enforcement, similar to the state of many developing nations. The most
intricate of legal frameworks cannot guarantee transparency or good governance without
adequate law enforcement and accountability. Though suggested by previous literature
(Gibb, 2012), and empirically found to be a significant factor, “governance and
organizational design” was the least powerful among the factors under study. It must be
noted, however, that there is not one single recipe of key success factors for all EPUs in
developing nations. These factors may differ according to the national contexts where the
EPUs operate, and may largely depend on political, economic, cultural and technological
factors in those nations, leading us to the next notion suggested by this study.

As hypothesized, entrepreneurship environment as represented by political and
economic stability along with a positive and transparent investment climate had a
significant and positive impact on the “entrepreneurship” outcome. This finds support in the
literature which underscored the importance of environmental factors for promoting
entrepreneurship (Bologna and Ross, 2015; Dutta ef al, 2013; Fernandez-Serrano and
Romero, 2014).

However, the most significant finding of this study was related to the role played by
“entrepreneurial culture” in mediating the relationship between “university-specific” factors
and only one of the EPU’s intended outcomes: innovation. This suggests that when an
entrepreneurial mindset and practice are prevalent, the impact of the university-specific
factors will be enhanced and will ultimately lead to increased innovation. In this region, the
entrepreneurial culture forces entrepreneurs to accept the notion that their place in the market
depends on their degree of innovation. The market is too small to absorb redundant products
and services. Innovation is key in securing a place in the fast-changing market. Therefore, the
stronger the entrepreneurial culture and competitive mindset, the more the mnovation
undertaken by entrepreneurs, and the more varied their concepts and value propositions.
There is evidence in the literature that suggests a significant relationship between EPU
characteristics and outcomes (Gibb, 2012; Guerrero and Urbano, 2012), and an influence of
culture on innovation (Farsi ef al., 2012), but this is the first study that empirically links those
variables together. The findings of this study underscore the influence of context in the
dynamics of the EPU and its ability to achieve its intended outcomes. This finds support in the
literature (Autio et al, 2014; Fischer ef al,, 2018) where context was found to have a significant
impact on the success of the EPU, particularly in developing nations.

On another note, there is evidence in the institutional theory literature confirming that
cultural controls can substitute for structural controls, such that if beliefs are widely shared,
it becomes less essential that they be formally encoded in organizational structures (Scott,
1987). This may perhaps explain the low significance of the “governance and organizational
design” factor in the presence of a strong entrepreneurial culture. It makes sense that, when
a strong culture of entrepreneurship is present, efforts in the direction of governance and
organizational structure and design become largely irrelevant. This confirms that the
results of this study do resonate with previous literature, and to some degree, constitute an
extension to the institutional theory literature in as far as it relates to entrepreneurial HEIs.
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It may be worthwhile to mention that though cultivating an “entrepreneurial culture” could
spur innovative initiatives, a discouraging “entrepreneurship environment” could just as easily
dampen all efforts toward entrepreneurial activity (Alvarez and Urbano, 2011). Therefore, it
was not surprising that “entrepreneurial culture” mediated only the relationship between
“university-specific” factors and innovation, and not the relationship between “university-
specific” factors and entrepreneurship. This finding makes a lot of sense in a region where
political and economic instability could prevent the most enthusiastic entrepreneurs from
pursuing their dream venture into realization. Yet, both of “entrepreneurship environment” and
“entrepreneurial culture” underscore the influence of context on the successful achievement of
the EPU’s intended outcomes, confirming the influence of culture in previous theoretical works
(Clark, 1998) and extending theory with respect to culture’s mediation of the relationship
between EPU-specific factors and its intended outcomes.

Theoretical and practical implications

The implications of this research are manifold. First, it was able to identify the factors that are
perceived to be most and least important in helping the EPU in a developing nation achieve its
intended outcomes. EPUs in developing nations would do best to secure resources and
capabilities (Philpott ef al, 2011) that are essential for producing and transferring knowledge to
local industry and the government (Kalar and Antoncic, 2015). This confirms the relevance
and validity of the resource-based view in underscoring the importance of resources and
capabilities, of various types, for EPU development and success, hence extending the
theoretical application of RBV to EPU success in developing nations.

Another finding of the study is related to the implications of institutional theory, which
suggests that strong cultural elements like values, norms and traditions, present in dense
cultures of the developing world, can and do substitute for formal governance and
organizational structure of the EPU. Furthermore, this study advocates reducing efforts in
the direction of governance and organizational design — efforts which are not very
meaningful in an environment where legal enforcement is minimal and transparency is not
respected. This marks a significant theoretical extension in suggesting that it may be more
fruitful for the EPU to focus on maximizing resources and capabilities to transfer knowledge
to industry and government which would, in turn, have a vested interest in enforcing
regulations and seeking transparency, thereby following an inverse approach. It is here that
the contextual influence of a developing nation could emerge (Autio ef al, 2014), impacting
decisions regarding what processes to undertake and invest in first, and which ones could
be adjourned to future stages of EPU development, thereby drawing out preferred avenues
for investment and resource allocation.

Second, developing nations are usually countries with low national income and low
standards of living, with meager budgets allocated for education and research. EPUs in
these countries would find extreme difficulty in securing the resources and capabilities
necessary for knowledge transfer within the helices. It would be prohibitively challenging to
obtain research facilities, incubators and industrial parks on their own, thus making the
possibility of inter-EPU collaboration more attractive. Therefore, since “resources and
capabilities” were found to be the most powerful key success factor for an EPU, and
securing the needed resources may be unfeasible given the financial and technological
limitations of these nations, it may be advantageous for the concerned local and regional
EPUs to share resources and capabilities in a way that minimizes cost and maximizes
benefit. For example, regional EPUs could share a common industrial park, incubators,
technology labs and could share a common platform for the interchange of ideas, issues,
research questions and industry needs, within a system of collective knowledge
management. This would facilitate the sharing of resources and capabilities, and promote
the transfer of knowledge among the three helices efficiently and effectively. An EPU in



developing nations does not have to be a stand-alone entity, but rather a collective system of Entrepreneurial

resource-sharing and knowledge transfer capabilities. Though Caloghirou et al (2001)
suggested exploiting synergies between universities and industry for the purpose of
reducing costs or enhancing R&D capabilities, the current study further suggests the
systematic collaboration among EPUs themselves for the sake of harvesting synergies in
research and maximizing the collective use of resources and capabilities.

Third, the EPU could play a significant role in cultivating an entrepreneurial culture,
which could, in turn, promote innovation, but this might not necessarily materialize into new
ventures if the entrepreneurship environment was discouraging. Though prior research had
previously suggested a significant relationship between the EPU and innovation, this study
explains how the EPU is capable of promoting innovation through the mediating effect of
“entrepreneurial culture” — that is through the development of a favorable attitude toward
entrepreneurship, a culture of lifelong learning, trust, teamwork and cooperation among
internal departments, and between the EPU and its external partners. As different regions
may have different contextual effects, there is not one single recipe for success, but inter-
EPU collaboration remains a key common strategy for EPUs in the same region, thus
opening avenues for research in this field.

Conclusion

This study sought to develop a model for the EPU in developing nations — a model that
recognizes the limitations of the context in which they operate. The study used the
quantitative approach by constructing a survey from pre-validated scales, selecting a
representative sample of respondents and collecting and analyzing the data using structural
equation modeling with SmartPLS.

The findings of this study empirically demonstrate that the EPU has seven key success
factors which contribute significantly to its ability to stimulate innovation and
entrepreneurship. The most important of these factors, in developing nations, were
“resources and capabilities” used to produce knowledge, and the effective “knowledge
transfer and support” within the Triple Helix which includes the EPU, industry
and the government. The identification of these success factors should prompt EPUs in
developing nations to focus all efforts on securing them to ensure the achievement of their
intended outcomes.

In addition, this study confirmed the positive influence of a favorable
“entrepreneurship environment,” and the mediating effect of “entrepreneurial culture”
on the EPU’s ability to promote entrepreneurship and innovation, respectively. These
findings highlight the importance of contextual factors, which are considered powerful,
not-to-be-ignored influencers in developing nations, thus suggesting an avenue for future
research in this area.

As all other studies, this study had several limitations, the most significant of which was
the sample. The authors were not able to secure respondents from all initially targeted
universities. Some universities refused to participate in the study, while others required
lengthy procedures and demanding requirements. This caused a few universities to be
excluded from the sample. Another limitation was that the sample was drawn from one
country only. It is suggested that future studies pursuing this line of research extend the
study to include other developing countries in and outside the region, so as to reach more
generalizable results. It may be well-known that Lebanon is one of the financially burdened
nations with a high corruption index. A sample from a more affluent developing nation with
a higher level of transparency might sway the results and give more importance to
“governance and organizational design” and less importance to “resources and capabilities,”
thus demonstrating the importance of context in determining the elements of the EPU
model, and perhaps emphasizing certain factors rather than others as the context varies.
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