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Abstract
This paper investigates the nature of academic entrepreneurial engagement in a resource
constrained environment. In addition to context-specific contributions, the paper adds
originality to the academic entrepreneurship literature by discussing diversification
strategies adopted by academic entrepreneurs, and synergies among academic
entrepreneurial activities. Mixed methods are used in a sequential manner; 1. Initial context
specific data gathering stage 2. On-line survey 3. In-depth face to face interview phase. The
survey response rate is 30% (358 academics), and the sample size of in-depth interviews is
78. Findings reveal that resource barriers do not suppress academic engagement in
entrepreneurial endeavour. Instead, academics consider being entrepreneurial as a means to
be resource-rich. It is also revealed that academics gradually diversify their engagements,
and due to limited opportunities, they tend to engage in unrelated diversification. In resource
constrained environments unrelated diversification is found to generate more synergistic
effects than related diversification. Policy implications and future research avenues are
highlighted.
Key words – Academic entrepreneurship; Resource constraints; Developing country; Social
network; Diversification; Synergistic effects
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1. Introduction

Expectations regarding the contributions of academics to entrepreneurial engagement, besides
their primary role of carrying out teaching and research (Laukkanen, 2003), have increased in
recent years (Venkataraman et al 1992). At a government policy level, the commercialization
of university-generated knowledge is considered to be a way of achieving national
competitiveness (McMullan and Vesper 1987; Henderson et al 1998; Mowery et al 2002) and
innovation (Lam 2005). This has increased pressure on universities to generate additional
economic returns (Storey and Tether 1998; Shane and Stuart 2002) through bridging the gap
between industry and universities (Mowery and Shane 2002).
However, most of the research on academic entrepreneurship has been carried out in a
developed country context, and it is questionable to what extent the findings of these studies
could be generalized to developing countries (Eun et al 2006; Adesola 1991). On the other
hand, developing countries are also heterogeneous in nature. For instance, the national
innovation systems of low income (developing) countries has been found to face relatively
high funding constraints in comparison to high income (developing) countries (Nelson 1992).
Since interactions between government, industry, and universities in a national innovation
system determine the socio-economic success of a country (Lundvall 1992; Nelson 1993;
Balzat and Hanusch 2004), funding constraints could lead to relatively high resource scarcity
in the whole system. For example, a lack of funding injected by the governments of low
income (developing) countries to the system, could lead to a lack of research capacity and
resources in universities (e.g. limited financial resources, and inadequate research equipment
and facilities etc), underdeveloped infrastructure and institutional supporting mechanisms,
and the limited absorptive capacity of both universities and industry (Eun et al. 2006, Adesola
1991, Bowonder 2001, Monck and Segal 1983; Ynalvez and Shrum 2011). Accordingly, it
could be stated that resources that are required for academic entrepreneurs operating in low
income countries to capitalise on opportunities are relatively low. Therefore, it could be
argued that academic entrepreneurial engagement in relatively resource constrained
environments could be different from that in relatively resource-rich environments, and thus,
the main objective of this paper is to investigate the nature of academic entrepreneurial
engagement in a resource constrained environment.
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2. Theory and Hypotheses
In the literature the term academic entrepreneurship has mostly been used in a focused
manner to illustrate academic engagements in the formation of spin-off companies
(Radosevich 1995, Samson and Gurdon 1993, Daniels and Hofer 1993). However, the term
has also been used to represent a much broader spectrum of knowledge-transfer activities
(Jones-Evans and Klofsten 2000; D‟Este and Perkmann 2011). It seems that different
definitions had served the purpose of answering specific research questions, and thus, the
selection of a definition has been dependent upon the objectives of research. This is a
strategy often adopted and recommended in the entrepreneurship literature (Hebert and Link
1989; Gartner 1990). Since the objective of this research is to investigate the nature of
academic entrepreneurial engagement in a context that has received inadequate attention in
prior research, it was required to investigate the whole subject of academic entrepreneurship.
Hence, it was decided to use the broad view of academic entrepreneurship. Since the broad
view hasn‟t defined the term theoretically (Mars and Rios-Aguilar 2010), in this study, by
considering the definitions of entrepreneurship (Shane and Venkataraman 2000), academic
entrepreneurship is defined as academics capitalising on perceived opportunities, by
matching these with resources, in order to accumulate wealth, which could be monetary
and/or social.
Individual academics are considered as the major driving forces of academic
entrepreneurship (D‟Este and Patel 2007; Ambos et al 2008). Entrepreneurs are shaped by the
environmental context in which they operate since it determines the availability of data and
exploitable resources (Ucbasaran et al 2000), which influence entrepreneurs‟ ability to
identify and capitalize on opportunities (Scott et al 2000). The total environment of an
academic entrepreneur consists of university, which is considered as the internal environment
(Eun et al. 2006), and government and industry, which are considered as the major
components of the external environment of academics (Etzkowitz and Leydesdorff 2000;
Siegel et al 2004).
Based on the Resource Based View of firms, Eun et al (2006) argued that the stronger the
universities in terms of resources, the higher the tendency for academics to engage in
entrepreneurial endeavour. Similarly, it is stated in the literature that there is a higher
propensity for academics to engage in entrepreneurial endeavour when their macro
environment is rich in terms of resources (Etzkowitz and Leydesdorff 2000; Siegel et al
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2004). These research findings led to believe that resources may be a means to be
entrepreneurial in resource-rich environments.

This argument is further supported by studies that had found resource limitations as a barrier
for academic entrepreneurial engagement (Monck and Segal 1983; Adesola 1991). It is also
stated in the literature that when limited facilities available in universities are used for a
number of activities, it could result in resource conflicts, and thus, poor quality performance
(Van Dierdonck and Debackere 1988). Therefore, it could be assumed that resource
constrained environments inhibit academic entrepreneurship.

However, some studies in the entrepreneurship literature argued that, in extremely
unpromising and constrained environments, entrepreneurial skills are very important for
spotting opportunities, and matching these with available resources, and thus, more
entrepreneurial behaviour is observed in such environments (Kodithuwakku and Rosa 2002).
Furthermore, Hart et al (1995) argued that ownership to resources is not mandatory, and
entrepreneurs creatively overcome resource barriers. On the other hand, resources being
constrained have been identified in the literature as a push factor, which motivates academics
to be entrepreneurial in order to overcome resource barriers (Adesola 1991; Gilad and Levine
1986). These findings led to counter argue that, resource constrained environments may not
necessarily inhibit academic entrepreneurship, and being entrepreneurial may be a means to
be resource-rich in resource constrained environments (as opposed to resources as a means to
be entrepreneurial in resource-rich environments). This led to the first hypothesis of this
section, which claims:
H 1: Being entrepreneurial is a means to be resource-rich in a resource constrained
environment

In order to shed further light on the nature of academic entrepreneurial engagement in a
resource constrained environment, it was decided to investigate the entrepreneurial
engagement of individual academics in-depth since they are the core of academic
entrepreneurship (D‟Este and Patel 2007; Ambos et al 2008). It has been found in the
literature that, entrepreneurs operating in resource constrained environments try to capitalise
on every minute opportunities, which result in them engaging in multiple income generation
activities (Kodithuwakku and Rosa 2002). Therefore, it could be argued that, academic
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entrepreneurs operating in resource constrained environments may have engaged in a number
of academic entrepreneurial activities. This was further supported by the literature about the
motives of academic entrepreneurs, which has identified the engagement in multiple
academic entrepreneurial activities as a way to satisfy the diverse motives of academic
entrepreneurs (D‟Este and Patel 2007). Carrying out multiple income generation activities by
entrepreneurs is defined as diversification in the management literature (Alsos et al 2003).
Hence, it is possible to argue that carrying out a number of academic entrepreneurial
activities by academic entrepreneurs resembles diversification.
Two types of diversification strategies are identified in the corporate diversification literature,
namely, related diversification and unrelated diversification. Related diversification is a
phenomenon in which firms diversify into a number of business units that are related in some
ways (e.g. market, industry, or products etc) or related to their core business/competency. In
contrast, unrelated diversification is a phenomenon in which firms diversify into substantially
different areas (Rumelt 1982). The same argument is put forward when explaining
diversification strategies adopted by individuals, particularly with respect to farming
entrepreneurs, in which related diversification means diversifying into farming activities, and
unrelated diversification means carrying out farming in conjunction with off-farming
activities (Shucksmith and Smith 2008; Damianos and Skuras, 1996; Ilbery et al., 1998).
Even though the term „relatedness‟ is inconclusive (Chatterjee et al. 1992, Grant et al. 1988),
the above stated literature led to conclude that related diversification, in a broader sense,
means carrying out activities that are related to the core task of a business or an individual.
The core task of academics is engaging in teaching and research activities (Etzkowitz et al
2000). Therefore, related diversification, in the context of academic entrepreneurship could
be considered as carrying out academic entrepreneurial activities, which are related to
teaching or research. In order to understand this further, it was required to investigate whether
it is possible to differentiate academic entrepreneurial activities in terms of their relatedness
to teaching and research.

Schartinger et al (2001), in a research conducted in Austria, stated that company creation by
academics is substantially different from normal academic duties, while other forms of
knowledge transfer activities are related to normal academic duties (i.e., teaching and
research). This could be further supported by the focused definition of academic
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entrepreneurship which states that company creation by academics is a role that is
distinctively different from the traditional job role of academics (Radosevich 1995, Samson
and Gurdon 1993, Daniels and Hofer 1993). Additional evidence to this distinction is
provided by Jones-Evans (1997), who stated that the formation of companies by academics is
motivated by a set of motives that are totally different from motives to engage in normal
knowledge transfer activities.

Therefore, it could be argued that, the formation of companies (e.g. spin-off companies, jointventures, and academic owned companies etc) is substantially different from normal
academic duties of academics, and thus, could be considered as one distinct category, while
their engagement in knowledge transfer activities are related to teaching or research. It should
be noted that, to some degree, teaching and research are independent of each other. For
example, Marsh and Hattie (2002) stated that teaching effectiveness and research productivity
are mutually exclusive, and thus, concluded that these two activities are independent. Hence,
academic entrepreneurial activities could be categorised into three types, namely, teaching
related academic entrepreneurial activities, research related academic entrepreneurial
activities, and company creation. It should be noted that, categorizing activities into these
three groups doesn‟t delineate the fact that there aren‟t interactions between groups. The
rationale for this categorization is that activities categorised under one group are more similar
in terms of their relatedness to normal academic duties, than activities between groups. In line
with these arguments, seventeen academic entrepreneurial activities identified in the literature
are categorised into above stated three groups, based on the nature of these activities (Table
1). Grouping academic entrepreneurial activities into similar groups according to the nature
of these activities is a strategy adopted in the academic entrepreneurship literature (D‟Esta
and Patel 2007).

---------------------------------------------------------------------------------------------------------------INSERT TABLE 1 HERE
----------------------------------------------------------------------------------------------------------------

As discussed above, academics may have engaged in a combination of academic
entrepreneurial activities. The three types of academic entrepreneurial activities could result
in 8 possible combinations (i.e., 23), and when the combination that hasn‟t engaged any type
of activities is excluded, seven combinations could be derived (Table 2). These combinations
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could be considered as resembling different diversification strategies adopted by academic
entrepreneurs.

---------------------------------------------------------------------------------------------------------------INSERT TABLE 2 HERE
---------------------------------------------------------------------------------------------------------------Taking the above stated arguments and the seven diversification strategies into account,
„related diversification‟ in the context of academic entrepreneurship could be defined as
academic engagement in either teaching related academic entrepreneurial activities, or
research related academic entrepreneurial activities (i.e., type 1 and 2 in the Table 2). This
kind of engagement is considered as „related‟ due to two reasons. First, these activities are
related to their normal academic duties, and second, they engage in only one type of activities
(i.e., teaching related academic entrepreneurial activities or research related academic
entrepreneurial activities). Unrelated diversification could be defined as their engagement in
company creation and/or engagement in more than one type of academic entrepreneurial
activities (i.e., type 3 to 7 in the Table 2). The engagement in company creation is considered
as unrelated since it is substantially different from normal academic duties, and the
engagement in more than one type of activities is considered as unrelated since the three
types of academic entrepreneurial activities are different from each other.

It will be interesting to investigate to what extent academic entrepreneurs in a resource
constrained environment adopt the above stated seven „related‟ and „unrelated‟ diversification
strategies. On the one hand, it could be argued that, the majority of academics may engage in
related diversification, since related diversification provides more opportunities to share
common resources (Markides and Williamson 1996), which will be of paramount importance
in a resource constrained environment. On the other hand, it could be argued that, since
opportunities and resources are limited, academics may attempt to capitalise on every minute
opportunity (Kodithuwakku and Rosa 2002), which may result in them engaging in diverse
academic entrepreneurial activities, and thus, unrelated diversification. This led to the second
hypothesis of this section, which claims:

H 2: Academic entrepreneurs in a resource constrained environment are more likely to
engage in unrelated diversification than related diversification
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Engagement in a combination of academic entrepreneurial activities could provide academics
with additional advantages. For example, Alsos et al (2003) argued that engagement in more
than one income generation activity enhances entrepreneurs‟ ability to identify opportunities,
which has positive impacts towards their engagement. Similarly, the portfolio
entrepreneurship literature argued that diverse experience possessed by portfolio
entrepreneurs provides them with an edge over novice entrepreneurs when identifying and
capitalising on opportunities (Westhead et al 2005). Furthermore, Shane (2000) had also
stated that past experience is advantageous when identifying entrepreneurial opportunities.

These additional benefits have been found to arise due to their ability to use social network
(Westhead et al 2005; Krabel and Mueller 2009), knowledge and skills (Shane 2000;
Westhead et al 2005; Alsos et al 2003), output (Eun et al 2006), and resources (Westhead et
al 2005; Alsos et al 2003) obtained by engaging in one activity when engaging in other
activities. Therefore, these additional benefits that arise as a result of interactions among
activities (Roberts 2004, Buchanan and Huczynski 1997), could be named as synergistic
effects, which have been defined in the literature on systems theory, as „the whole is better
than the sum of its parts‟ (Von Bertalanffy (1972), pp 407). Hence, it could be stated that,
carrying out a combination of academic entrepreneurial activities could deliver additional
benefits, owing to synergies among activities, which wouldn‟t have been possible by carrying
out these activities independently. It is also stated in the literature that, related diversification
results in more synergistic effects than unrelated diversification since related activities could
share capabilities and resources to a greater extent than unrelated activities (Markides and
Williamson 1996). This led to the third hypothesis of this section, which claims:

H3: Related diversification by academic entrepreneurs generates more synergistic effects
than unrelated diversification
3. Methodology
This research used Sri Lanka as the study context to represent a resource constrained
environment. The use of a single case study is recommended in the literature when it is
deployed to represent a particular context (Yin 2003), and/or to begin the process of theory
development in an area that has received inadequate focus in prior research (Ryan et al 2002).
The per capita GDP of Sri Lanka in 2010 was only $5000 (Central Intelligence Agency
2011). Government expenditure on universities as a percentage of GDP in Sri Lanka was
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only 0.27%, which represented 1.21% of total government expenditure (University grant
commission 2011). Undergraduate education is provided to students free, and only
postgraduate education (which is by independent institutes attached to universities) charges a
fee. As a result, universities generate a relatively low income. It has also been revealed, in a
study conducted in Sri Lanka, that there is a lack of supportive mechanisms and institutional
framework for university industry interactions. The same study revealed that the research and
development spending of Sri Lankan industry is very low (Esham 2008). These facts clearly
illustrate the resource constrained environment in which Sri Lankan academic operate.
The academics in 131 universities in Sri Lanka (total of 4215 as at 01.01.2009) (University
Grant Commission 2010) were considered as the population of this study. Mixed methods
were used in this research in a sequential manner, which is referred in the literature as
„sequential triangulation‟ (Morse 2003); 1. Initial context specific data gathering stage 2. Online survey 3. In-depth face to face interviews. The following sections intend to elaborate and
justify the use of mixed methods in this study.
Since most of the literature was from western developed nations, initial data gathering phase
was conducted to improve construct validity of the study (Tashakkori and Teddlie 1998).
Telephone interviews were conducted with the registrars of 8 universities2 in order to obtain
general information about context specific entrepreneurial engagements by academics. The
designing of the on-line survey was shaped by the findings of these initial discussions, which
is a strategy adopted in studies in academic entrepreneurship (Menzies 2000, Yang et al.
2006). Furthermore, the findings of the initial data gathering stage were used to assess the
appropriateness of categorizing academic entrepreneurial activities into three groups. The online survey was piloted with 16 academics to further improve the construct validity (Bisbe et
al. 2007).
The on-line survey was used to investigate academic engagement in 17 academic
entrepreneurial activities during last 5 years, and the purpose of the timeline was to obtain
1

Sri Lanka had 15 public universities. There weren‟t any private universities other than some private institutions
mainly focused on teaching. Out of the 15 universities, the University of Jaffna was excluded due to the issues
related to accessibility. The University of Visual & Performing Arts was considered as a part of the University
of Kalaniya since the two bodies were separated recently.
2

Sri Lanka did not have Technology Transfer Offices, and thus, registrars were contacted to gather initial
information.
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comparable data. The unavailability of a list of elements in the population, as well as being
unable to cover all the universities during in-depth interview phase led to decide to use
cluster sampling technique. The use of cluster sampling technique was further supported by
the ability to consider universities as natural clusters. According to Arber (2001) selecting a
representative sample of clusters reduces the sampling error associated with this technique,
and thus, the age (Franklin et al. 2001), location and size of universities (Friedman and
Silberman 2003, Agrawal and Henderson 2002) were used as criteria for selecting
universities. Accordingly, academics in 6 out of 13 universities were selected as the sample.
The rate of response of the online survey was 30% (358 responses in total), and the
proportion of the sample and respondents were almost similar with respect to university, and
the gender, and position of academics.
The on-line survey was followed by face to face in-depth interviews in order to gather
qualitative data required (i.e., how and why they have engaged in each academic
entrepreneurial activity, and benefits derived by their engagement) to test stipulated
hypothesis, and to improve internal validity through triangulation (Outhwaite 1998; Modell
2009). A sample of 78 academic entrepreneurs, which is a representative of the types of
diversification strategies adopted by them (which is identified from data gathered through the
online survey) was selected for in-depth interviews. Using the findings of an initial phase to
derive a sample for a subsequent phase is a technique successfully used in a number of
studies in social and behavioural sciences, which is found to generate data with both breadth
and depth (Teddlie and Yu 2007).
Data gathered through the on-line survey was analysed quantitatively (using SPSS) to
investigate diversification strategies adopted by academic entrepreneurs, and to test the
relationship between diversification strategies and some synergistic effects such as the
business management and entrepreneurial knowledge and skills, and strength of social
network of academics. Data gathered through in-depth interviews was analysed qualitatively
(using NVivo) to obtain an in-depth understanding about what made academics adopt
particular diversification strategies, and synergistic effects among academic entrepreneurial
activities.
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4. Results and Discussion
4.1. Academic Engagement in Entrepreneurial Endeavour
Data collected via on-line survey was analysed to identify the diversification strategies
adopted by academic entrepreneurs. If they have engaged in at least one activity grouped
under each type of activities (i.e., teaching related academic entrepreneurial activities,
research related academic entrepreneurial activities, and company creation) they were
considered as engaged in the particular type of academic entrepreneurial activities. As
illustrated in table 3, 43 academics have not engaged in any academic entrepreneurial
activity, and except for 13, the rest of them (302) have adopted type 1, type 4, or type 7
diversification strategies.
---------------------------------------------------------------------------------------------------------------INSERT TABLE 3 HERE
---------------------------------------------------------------------------------------------------------------It was revealed during in-depth interviews that academic entrepreneurship is a process, in
which academics gradually diversify their engagement. They have started their academic
entrepreneurial careers by engaging in teaching related academic entrepreneurial activities,
and then added research related academic entrepreneurial activities, and company creation.
Following quotation from one of the respondents, who has adopted the type 7 diversification
strategy, illustrates the sequence of engagement:
‘Soon after my PhD I started engaging in external teaching at postgraduate
institutes. Most of the students were from industry and this opportunity allowed
me to develop contacts, and later these students invited me to conduct some
training and seminar sessions for industry. These enabled me to develop
reputation in industry, which paved the path for me to secure opportunities to
engage in joint research. Constant engagement in joint research with industry
resulted in we deciding to open a joint research lab in the university.’
However, diversifying into company creation has not stopped them engaging in other
teaching and research related academic entrepreneurial activities. One academic
stated:
‘......after creating the company we got more opportunities to engage in
consultancy, joint-research projects, and external teaching. Moreover, we were
able to use resources in our company to engage in these activities’
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Follow-up email contacts with those who have adopted type 2, 3, and 6 diversification
strategies revealed that they have also followed the same sequence, but due to some personal
circumstances they could not engage in certain academic entrepreneurial activities during last
5 years (but previously they had engaged in these combinations, and they will resume them in
future). Otherwise, they would have been categorised into one of the three prominent
diversification strategies. As a result, it was decided that type 1, type 4, and type 7
diversification strategies illustrate academic entrepreneurial engagement in the given context.
Based on the sequence in which academics diversify their engagement, it is possible to
assume that some academics who have adopted type 1 and 4 may be still in the process of
adding activities (mainly with respect to young academic entrepreneurs). However, it was
revealed that academics who have adopted type 1, 4, and 7 diversification strategies did not
differ significantly with respect to their age F (2, 295) = 0.831, p=0.437 (Type1 M = 42 SD=9,
Type 2 M= 44 SD=10, Type 3 M= 45 SD=10). Therefore, it could be stated that, in this
sample, most of the academic entrepreneurs who have adopted type 1 and 4 are those who
have decided not to add other activities into the combination at some point. It was revealed
during in-depth interviews that academics decide not to engage in research related academic
entrepreneurial activities and/or company creation due to a lack of interest, and/or some
barriers for engagement (e.g. lack of time, entrepreneurial skills, and opportunities etc).
Since diversification strategies represent the nature of academic entrepreneurial engagement
by academics, it was considered that the three prominent types of diversification strategies
resemble the typologies of academic entrepreneurs, and they were named as follows:
1. Those who have engaged in only teaching related academic entrepreneurial activities were
named as single role academic entrepreneurs since they have engaged in only one type of
academic entrepreneurial activity.
2. Those who have engaged in both teaching and research related academic entrepreneurial
activities were named as double role academic entrepreneurs since they have engaged in two
types of academic entrepreneurial activities.
3. Those who have engaged in teaching and research related academic entrepreneurial
activities as well as company creation were named as triple role academic entrepreneurs since
they have engaged in all three types of academic entrepreneurial activities.
The above stated findings have revealed that despite resources being constrained, academics
have engaged in entrepreneurial activities to a greater extent. It was revealed during in-depth
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interviews that academics use entrepreneurial engagement as a vehicle to overcome resource
barriers. For example, one academic said:
‘We didn’t receive enough funding from the government. Therefore, we have to find out
alternative ways to improve resources. World is moving, we have to go with the
flow............Engagement in these activities allowed tapping funds and resources in local
industry and other international bodies. .......A portion of income generated from consultancy
was used to buy expensive equipments. When preparing budgets, we always try to improve
university resources...........We also got a joint research lab, as a result, we get more
opportunities to engage in consultancy’
As discussed, the findings in relation to academic engagement in entrepreneurial endeavour
revealed that resource constraints motivate academics to engage in entrepreneurial
endeavour. This led to accept the first hypothesis, which states that being entrepreneurial is a
means to be resource-rich in a resource constrained environment.
4.2. Related and Unrelated Diversification
Based on the theoretical foundation developed in the section 2 of this paper (pp.-5-8), it could
be stated that, single role academic entrepreneurs (N= 30) have engaged in related
diversification, double role academic entrepreneurs (N=150) have engaged in unrelated
diversification to some extent, and triple role academic entrepreneurs (N=122) have engaged
in unrelated diversification to the highest extent. This provides evidence to support the
second hypothesis, which states that academics in resource constrained environments are
more likely to engage in unrelated diversification. During in-depth interviews, it was
revealed that this was mainly due to academics attempting to capitalise on every minute
opportunity due to the lack of opportunities in a resource constrained environment. For
example, one triple role academic entrepreneur said:
‘the opportunities for extensive engagement in teaching related academic entrepreneurial
activities was rare. Furthermore, we do not have a continuous flow of consultancy
projects......Therefore, it was required to engage in different activities’
However, this questioned how academics managed to overcome resource conflicts, when
engaging in a number of academic entrepreneurial activities. During in-depth interviews it
was revealed that, in comparison to engaging in one type of activity, engaging in all three
types of activities allowed them to create new resources. On the other hand, to some degree,

13

resource requirements for unrelated diversification were different, which had reduced
potential resource conflicts.
A lack of opportunities and resources to engage in one type of activity was further supported
by the findings with respect to extent to which they have diversified each type of academic
entrepreneurial activity, which are discussed in following sections.
4.2.1. Teaching related academic entrepreneurial activities
A chi-square test revealed that there was a significant difference among the three types of
academic entrepreneurs with respect to the number of teaching related academic
entrepreneurial activities they have engaged in X2 (6, N=302) = 48.350, p = 0.000. The
majority of „single role academic entrepreneurs‟ (i.e., 43.3%) had engaged in only one
teaching related academic entrepreneurial activity. In contrast, the majority of triple role
academic entrepreneurs (43.4%) have engaged in all four teaching related academic
entrepreneurial activities.
It was evident that a higher percentage of single role academic entrepreneurs had engaged in
external teaching (60%) and designing degree programmes (53%), which do not require
extensive interactions with industry, while their engagement in other two activities (47% and
33%) which involve relatively high interactions with industry was low (Table 4). In contrast,
a higher percentage of triple role academic entrepreneurs have engaged in all four teaching
related activities, and particularly, their engagement in finding industrial placements to
students and conducting training and seminars was higher than the other two groups.
---------------------------------------------------------------------------------------------------------------INSERT TABLE 4 HERE
----------------------------------------------------------------------------------------------------------------

4.2.2. Research related academic entrepreneurial activities
A chi-square test revealed that there was a significant difference between double role and
triple role academic entrepreneurs in relation to the number of research related academic
entrepreneurial activities they have engaged in X2 (7, N= 272) = 56.404, p = 0.000. The
majority of „triple role academic entrepreneurs‟ had engaged in a significantly higher number
of research related academic entrepreneurial activities (5-7 activities – 54.2%) in comparison
to double role academic entrepreneurs (1-3 activities – 56%). As illustrated in table 5, it was
clear that a relatively high percentage of „triple role‟ academic entrepreneurs‟ had engaged in
all the activities of concern in comparison to „double role academic entrepreneurs‟.
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---------------------------------------------------------------------------------------------------------------INSERT TABLE 5 HERE
----------------------------------------------------------------------------------------------------------------

The findings revealed that triple role academic entrepreneurs have engaged in a significantly
higher number of teaching and research related academic entrepreneurial activities, in
comparison to other two types of entrepreneurs. During in-depth interviews it was found that,
this was due to synergistic effects, and the following sections intend to discuss synergies
among academic entrepreneurial activities.

4.3.1. Synergistic Effect - Social Network
The analysis of data gathered through in-depth interviews revealed that during the early
stages of academic career, engaging in teaching related academic entrepreneurial activities
enabled them to develop network of contacts, which had been subsequently capitalised on to
engage in research related academic entrepreneurial activities. Diversifying their engagement
into research related activities had resulted in widening and strengthening the social network
further, which had assisted them immensely in company creation. The following quotation
from one academic entrepreneur explains how the social network developed by engaging in
external teaching was helpful when engaging in other types of academic entrepreneurial
activities:
‘The majority of students in external teaching were the employees of industry
and such contacts had provided us with opportunities to engage in consultancy
projects, conduct training and seminars, place students as trainees in industry,
and gain access to industrial resources etc.’

In a similar vein, the contacts developed by academics as a result on engaging in research
related academic entrepreneurial activities had resulted in them securing opportunities for
long-term involvements such as forming joint research labs. One academic said:
‘We were constantly engaging in providing consultancy services to the
company X. They have the highest market share in the industry. The
company was extremely happy with our delivery, and regular contacts
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with them enabled us to build up trust and reputation. This resulted in
them deciding to establish a joint research lab in our university’

Diversifying their engagement into company creation had resulted in them having constant
interactions with industry, and the social network developed through such interactions had in
turn resulted in them securing more opportunities to engage in other teaching and research
related academic entrepreneurial activities.
The gradual development of social networks from teaching related academic entrepreneurial
activities to the formation of companies was further illustrated by the findings of the on-line
survey, which revealed that there is a significant difference among the three types of
entrepreneurs in relation to the strength of their social network. In the on-line survey,
academics were asked to state to what extent they agree with two statements (i.e., „I have
very strong personal contacts with industrial partners‟ and „I‟m a member of a team(s) that
has (have) very good contacts with industry‟) in a likert scale of 1 to 4 (i.e.,1= strongly
disagree, 2= disagree, 3=agree, 4 Strongly agree). It was revealed that a significant majority
of triple role academic entrepreneurs, in comparison to double role and single role academic
entrepreneurs, have very strong personal contacts with industrial partners X2 (6, N=296) =
54.447, p = 0.000. Similarly, it was revealed that a significant majority of triple role
academic entrepreneurs, in comparison to double role and single role academic entrepreneurs,
are members of a team(s) that has (have) very good contacts with industry‟ X2 (6, N=276) =
43.917, p = 0.000. Triple role academic entrepreneurs have engaged in unrelated
diversification to the highest extent, and thus, it could be stated that unrelated diversification
generates more synergistic effects with respect to social network. Since academics generally
do not have strong contacts with industry, the development of networks of contacts was very
important, and the engagement in unrelated diversification allowed academics to develop and
maintain diverse contacts with industry, which in turn, paved the path for them to diversify
their engagement further.

4.3.2. Synergistic Effect - Knowledge and Skills
According to academics, engaging in teaching related academic entrepreneurial activities had
assisted them in understanding the needs of industry. Engagement in research related
academic entrepreneurial activities and company creation had enabled them to develop
business management, entrepreneurial, and applied oriented knowledge and skills.
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Furthermore, engaging in joint research projects and forming joint ventures with industry had
facilitated the exchange of tacit knowledge, which had been immensely helpful when
engaging in other academic entrepreneurial activities.
One academic stated:
‘I was working in industry on a secondment, and that had resulted in me
understanding industrial culture and developing business and management skills.
After the secondment I realised the potential for collaborating with industry and
started a number of collaborative projects which were completed with a great
success. I believe that my experience in working in industry immensely helped me
in identifying and engaging in these activities’.
The gradual development of relevant knowledge and skills was further confirmed by the
findings of the online survey. It was revealed that triple role academic entrepreneurs believe
that they have significantly higher levels of business management skills X2 (6, N=278) =
10.718, p = 0.097<0.1, personal entrepreneurial skills X2 (6, N=276) = 34.426, p = 0.000 and
the ability to entrepreneurially apply technological knowledge X2 (6, N=277) = 15.065, p =
0.020 in comparison to single role and double role academic entrepreneurs. These findings
are in line with Westhead et al (2005) who has stated that portfolio entrepreneurs have the
advantage of knowledge and skills acquired through diverse engagement. Hence, it could be
concluded that unrelated diversification by academic entrepreneurs enables them to develop
relevant knowledge and skills to a greater level, which in turn, is useful when diversifying
their engagement further.

4.3.3. Synergistic Effect - Input-output flow
It was also evident that the ability of using the outputs of one academic entrepreneurial
activity as inputs for another was also a synergistic effect of diversifying engagement. For
example, the outputs of carrying out applied research and assisting small business owners
were used as inputs for company creation. The respondents stated that inability to find out
appropriate industrial partners, the lack of opportunities to sell intellectual property rights,
and issues associated with intellectual property right laws made academics decide to create
companies. A similar flow was also observed among different consultancy projects where
output of one consultancy was resulted in bringing other related consultancy in which the
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output of the previous one is used as input to the later ones. Similarly, outputs of short-term
joint research projects with industry, has been used as inputs for longer-term projects.
Therefore, it could be stated that both related and unrelated diversification attempts had
resulted in the synergistic effect of using outputs of one activity as inputs for others.
Sufficient evidence was not available to gauge whether it is related or unrelated
diversification which results in greater input-output flow.

4.3.4. Synergistic Effect - Resource
Academics were with the view point that government funding is insufficient at least to carry
out their normal academic duties. Therefore, engaging in research related academic
entrepreneurial activities and company creation has been used by academics as a mechanism
to improve resource status, which in turn, improves opportunities to engage in more teaching
and research related academic entrepreneurial activities.
One double role academic entrepreneur stated:
‘The funding we acquired from industry and international bodies for carrying out
consultancy and other research projects had resulted in improving infrastructure/
resource status of the university by way of receiving lab equipment, chemicals,
stationary, computers, printers, photocopy machines, and buildings etc. When we
prepare budgets we always try to include elements to improve resource status of the
university which in turn facilitates us when engaging in other academic
entrepreneurial activities’.
Similarly, the formation of joint ventures by way of joint research labs had enabled
academics to make use of lab facilities for other academic entrepreneurial activities.
Furthermore, it was reported that some of the spin-off companies had contributed to
„departmental funds‟ which had been used to improve resource status of the department, and
in turn, had positive effects on engagement in other teaching and research related academic
entrepreneurial activities.
The above discussion led to conclude that academic engagement in unrelated diversification
results in generating more synergistic effects in terms of social network, knowledge and
skills, and resources. Even though it has been stated in the literature that related
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diversification generates more synergistic effects since it allows sharing common resources
and competencies (Markides and Williamson 1996), in a resource constrained environment it
is required to create resource in order to share, which was allowed by unrelated
diversification. Hence, the third hypothesis, which asserts that related diversification
generates more synergistic effects, is not accepted.
Based on findings with respect to the typologies of academic entrepreneurs (which resemble
diversification strategies adopted by them) and synergistic effects (which were emanated as a
result of diversifying their engagement) a theoretical framework was developed to illustrate
the nature of academic entrepreneurial engagement in a resource constrained environment
(Figure 1).

---------------------------------------------------------------------------------------------------------------INSERT FIGURE 1 HERE
----------------------------------------------------------------------------------------------------------------

5. Conclusions
Findings revealed that academic entrepreneurship is a process, in which academics start their
entrepreneurial engagement by engaging in teaching related academic entrepreneurial
activities, and then diversify into research related academic entrepreneurial activities and
company creation. However, diversifying into company creation does not stop them engaging
in teaching and research related academic entrepreneurial activities. As a result, academics
tend to engage in a combination of academic entrepreneurial activities, which resembles
diversification. These findings are in line with Tijssen (2006) who, in a research carried out
in OED countries, revealed that academic entrepreneurship as a process that starts from less
entrepreneurial activities, and then, extends to more entrepreneurial activities. He also found
that carrying out more entrepreneurial activities does not prevent academics engaging in less
entrepreneurial activities.

Academics in the given resource constrained environment have adopted three types of
diversification strategies, which resemble three typologies of academic entrepreneurs:

1. Single role academic entrepreneurs had engaged in only teaching related academic
entrepreneurial activities, and thus, they were considered as engaging in related
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diversification 2. Double role academic entrepreneurs had engaged in both teaching and
research related academic entrepreneurial activities, and thus, they were considered as
engaging in unrelated diversification to a certain extent
3. Triple role academic entrepreneurs had engaged in company creation besides engaging in
both teaching and research related academic entrepreneurial activities, and thus, they were
considered as engaging in unrelated diversification to the highest extent.

The existence of these typologies led to conclude that resource barriers do not suppress
academic engagement in entrepreneurial endeavour. Instead, being entrepreneurial is used by
academics as a vehicle to overcome resource limitations. This is in line with the literature
which has argued that resource constrained environments motivate entrepreneurial
engagement (Adesola 1991; Gilad and Levine 1986). Hence, the first hypothesis of the study,
which asserts that being entrepreneurial is a means to be resource-rich in a resource
constrained environment, is accepted.

It was also found that the majority of academic entrepreneurs have engaged in unrelated
diversification. Engagement in unrelated diversification is mainly driven by their need to
capitalise on every minute opportunity available in the resource constrained environment.
Therefore, the second hypothesis of this study, which states that academics operating in
resource constrained environments tend to engage in unrelated diversification, is accepted.
This finding is consistent with Kodithuwakku and Rosa (2002) who have found that limited
opportunities induce portfolio entrepreneurship.

It was further revealed that triple role academic entrepreneurs engage in significantly higher
number of teaching and research related academic entrepreneurial activities in comparison to
single role and double role academic entrepreneurs. This was due to synergies among three
types of activities, which in turn provided them with more opportunities and resources to
engage in teaching and research related academic entrepreneurial activities. Even though it
has been stated in the literature that related diversification, which allows sharing common
resources and competencies, generates more synergistic effects (Markides and Williamson
1996), this research revealed that in a resource constrained environment unrelated
diversification generates more synergistic effects. This was on the one hand, due to the need
to create resources before sharing, which was made possible by unrelated diversification. On
the other hand, enough opportunities and resources were not available in this resource
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constrained environment to engage in one type of activity (i.e., related diversification)
extensively, which reduced the synergies among related activities. Furthermore, unrelated
diversification reduced possible resource conflicts since unrelated activities demand
relatively different resources. Accordingly, the third hypothesis, which claims that related
diversification generates more synergistic effects, is not accepted.

The findings of this research highlighted a number of implications for policy makers and
academic entrepreneurs. In a resource constrained environment, engaging in academic
entrepreneurship could be used as a strategy to overcome resources barriers. Academic
entrepreneurs could make use of unrelated diversification strategically to create higher levels
of synergistic effects. The findings related to the sequence in which academics diversify their
engagements highlighted the importance of considering academic entrepreneurship as a
process, and nurturing the process, rather than merely pressurising academics to create
business ventures. The existence of three typologies of academic entrepreneurs highlighted
the importance of acknowledging different role identities (Jain et al 2009) in a university
setting.

Even though synergistic effects explained the extent of diversification, and the ways of
overcoming resource barriers, the paper didn‟t address extensively why some academics
decide to be single or double role academic entrepreneurs. Accordingly, it could be assumed
that there may be several other micro, macro, and meso level factors that will explain the
existence of different academic entrepreneurs, which will be a future research interest. There
are also future research avenues to investigate the impact of the existence of different
typologies in a university. It may be the case that, optimal benefits as a university could be
derived by having different typologies. This research is carried out in one context, and
replicating this study in other contexts will allow theory development via empirical
generalization.
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Table 1 : Types of Academic Entrepreneurial Activities
Teaching related
academic
entrepreneurial
activities
(1)External
teaching
(2)Initiating the
development of
new degree
programmes
(3) Placing
students as
trainees in
industry
(4)Conducting
seminars and
training sessions
for industry
(Jones-Evans
1997; JonesEvans and
Klofsten 2000;
Schmoch 1997;
D‟Este and Patel
2007)

Research related academic
entrepreneurial activities

Company creation

(1) Working in the industry (research
based)
(2)Research based consultancy for
industry through the university
(3)Research based consultancy
privately (but without forming a
company)
(4)Developing products or services
with potential for commercialization.
(5)Acquiring research funding from
government, non-governmental or
international bodies (those without
collaborations with industry)
(6)Collaborating with industry
through joint research projects
(7)Research related assistance to
small business owners.
(Glassman et al 2003; Jones-Evans
1997; Louis et al 1989; Goldfarb and
Henrekson 2003; Siegel et al 2004;
Calvert and Patel 2003)

(1) Contributing to the formation of
joint ventures in which university and
industry are the joint partners
(2)The formation of joint venture/(s)
privately through collaborating with
industry
(3) Contributing to the formation of
one or more new spin-off companies
(4)Contributing to the establishment of
university incubators and/or science
parks
(5) Contributing to the formation of
university centres designed to carry out
commercialization activities
(6) The formation of your own
company/(s)
(Radosevich 1995; Samson and
Gurdon 1993; Daniels and Hofer 1993;
Jones-Evans 1997; Louis et al 1989;
Goldfarb and Henrekson 2003;
Clarysse et al., 2005; Di Gregorio and
Shane, 2003; Hall et al., 2001)
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Table 2: Diversification Strategies adopted by Academics
Diversification Strategies

Teaching
Related a

Type 1 (Diversify into only teaching
related academic entrepreneurial
activities)
Type 2(Diversify into only research
related academic entrepreneurial
activities)
Type 3(Diversify into only company)
Type 4 (Diversify into teaching
related and research related
academic entrepreneurial activities)
Type 5 (Diversify into teaching
related academic entrepreneurial
activities and company creation)
Type 6 (Diversify into research
related academic entrepreneurial
activities and company creation)
Type7(Diversify into company
creation, teaching related academic
entrepreneurial activities and
research related academic
entrepreneurial activities)

√

a

Research
Related a

Company
Creation a

Type of
diversification

Related
diversification
√
√

√

√

√

Unrelated
diversification

√

√

√

√

√

√

√ indicate that academics have engaged in at least one activity in the given group of activities

Table 3: Diversification Strategies adopted by Academic Entrepreneurs – Results
Diversification
Strategies
Type 1
Type 2
Type 3
Type 4
Type 5
Type 6
Type 7
Type 8

Teaching
Related
√

Research
Related

Company
Creation

√
√
√
√
√

√
√
√

√
√
√

Frequency
30
8
1
150
0
4
122
43

Type of
diversification
Related
diversification
Unrelated
diversification

N/A
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Table 4: Extent of engagement- Teaching related academic entrepreneurial activities
Activity

Single
role

External teaching
Introducing new degree programmes
Finding industrial placements for students
Training and seminars for industry

b

60%
53.3%
46.7%
33.3%

Double
role

b

64.7%
73.3%
68%
62.7%

Triple
role b
73.8%
71.3%
90.2%
83.6%

b

values indicate the number of academics who have engaged in each activity as a percent of the total number of
academics in respective typologies

Table 5: Extent of engagement- research related academic entrepreneurial activities
Activity
Double
Triple
role c
role c
Working in the industry on secondments
24%
55.7%
Research based consultancy for industry through the university
51.3%
77%
Research based consultancy privately
34%
54.9%
Developing products with the potential for securing patents
16.7%
37.7%
Acquiring funding from government, non-governmental or
54%
63.1%
international bodies (those without collaborations with industry)
Collaborating with industry through joint research projects3
70%
82.8%
Assisting small business owners to commercialize their innovations
18%
46.7%
c

values indicate the number of academics who have engaged in each activity as a percent of the total number of
academics in respective typologies

3

Comparatively high percentage of academics engaging in joint research projects with industry was due to
considering student supervision in collaboration with industry under this category (revealed during in-depth
interviews).

28

Dual role
Academic
Entrepreneur

Single role
Academic
Entrepreneur

Teaching
Activities

Triple role
Academic
Entrepreneur

Research
Activities

related

related

Company Creation

SYNERGISTIC
Knowledge
and Skills

Social
Network

EFFECTS
Resources

Input &
output flow

Figure 1: The Nature of Academic Entrepreneurial engagement in a Resource
Constrained Environment
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