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ABSTRACT
Technology Incubation is an intervention program designed to reduce the risk of technology
enterprise start-ups’ failures and assist in the growth of existing ones. This study attempted to
empirically assess the contributions of technology incubation to technology entrepreneurship
growth in North Western Nigeria. Despite the intervention, literature has indicated the existence
of high mortality amongst the incubated enterprises. Positivist epistemology with objective
ontology together with interpretive epistemology with subjective ontology were employed. The
study used cross-sectional, descriptive and correlational designs, employing quantitative and
qualitative approaches.
The data were collected using non standardized instruments
(Questionnaires and Interview Guide), with items on technology incubation and technology
entrepreneurship growth, with a sample size of 86. The instruments were tested for their validity
and reliability. Factor analysis was used to describe the study variables through component
principal analysis (CPA). All communalities were above 0.5 with rotated component matrices
loading highly on distinct factors with Eigen values greater than one and cumulative percentages
of variance above 60%. The data were analyzed at univariate, bivariate and multivariate levels
using frequency, percentages, mean, correlation and regression. The results showed that
incubator based activities correlates and contribute to growth at 5% level of significance with
P<0.000 and R2 0.311 implying that the variable explains 31.1% of the variation growth.
Environmental based activities also correlates and contribute to growth at 5% level of
significance with p<O.000 and R20.457 implying that 45.7% of the variation growth is
explained by the variable.
Overall, technology incubation correlates and significantly
contributes to growth at 5% level with p<O.000 and R2=0.399 implying that technology
incubation explains 39.9% of the variation growth. The study found out that physical
infrastructural deficit, absence of science parks and platforms (physical and electronic) for
marketing new innovations, and adaptation challenges were the major causes of incubated
enterprises failure in North Western Nigeria. Government should therefore provide the required
physical infrastructures by itself or through partnership with the private sector. Incubation
centers should also provide platforms to facilitate marketing of new innovations. Science parks
should be provided for each incubation center. In order to localize the adaptation strategy to suit
the local environment, pro-active business development stance based on a sound appreciation of
the business needs of incubatees should be pursued by the incubators.

Keywords:

Technology Incubation, Incubatees, Technology Entrepreneurship Growth.
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CHAPTER ONE
INTRODUCTION
This chapter contains explanation on the general purpose of this study which focuses on
the correlation between technology incubation and technology entrepreneurship growth. It
discusses the background information, statement of the problem, objectives of the study,
significance of the study, as well as the scope of the study.
1.1 Background of the Study
This covers the historical, theoretical, conceptual as well as contextual perspectives.

1.1.1 Historical Perspective
The growth of start-up technology based enterprises has been facing a lot of challenges
worldwide.

In the early days of the growth period of these enterprises; they face

difficulties that may lead to their failure (Mutambi et al., 2010), difficulties mainly in
securing the resources they need for survival (Ferguson & Olofson, 2004). Africa accounts
for only 30% survival rate for business start-ups in the first year, compared to 69%
survival rate in three (3) years in the US (US Small Business Administration, 2002).
Similarly, OECD countries have reported high survival rate ranging from 80-85% as
against 30-35% survival rates of non-incubators start-ups (Scaramuzzi, 2002).
The percentage failure however, considerably falls to 15—20 per cent among incubator
tenants (Bruton, 1998; Adegbite, 2001; Lalkaka, 2002; Abetti, 2004). Incubators reduce
the risk of small business failures and assist in the development and growth of existing
enterprises (Allen & Rahman, 1985). Incubators have been considered as a remedy for the
disadvantages that small and new firms encounter by providing numerous business
support services, and as useful in fostering technological innovation, entrepreneurship,
commercialization and industrial renewal (Allen & Rahman, 1985; Similor & Gill, 1986;
Allen & McCluskey 1990; Mian 1996a).

1

Technology Business Incubation began in the 1960s as support for these start-up
enterprises that needed advice and venture capital to get their ideas off the ground.
National Business Incubation Association (NBIA) estimates that there are about 7,000
business incubators worldwide (NBIA, 2015). There were over 1,250 incubators in the
United States as of October 2012, up from only 12 in 1980.

Similarly, China has been

proactive in formulating specific fiscal policies and incentives to encourage both the
incubators and their tenants (ESCAP Report Part-Ill; 2002). According to China Ministry
of Science and Technology statistics, by the end of 2012, there were 1,239 technology
business incubators with over 22,000 service and management staff nationwide, of which
435 were at the national level (Farhan et al., 2016). In Israel, technology incubator
programme was launched in 1991 (Adelowo et al, 2012), and has generated more than 250
technological projects at the end of 2006, over 1000 projects h~id matured and left the
incubators while over 51% of the graduates are still in business and have 1,400
employees. North American incubators assisted more than 27,000 start-ups that provided
employment for more than 100,000, and generated annual revenue of over $7 billion with
a reported 87% survival rate (NBIA, 2008), in 2005 alone. Technology incubation is one
of the potent mechanisms that launched the “BRIC nations”
China

—

—

Brazil, Russia, India and

to global prominence as the five biggest emerging economies (Innocent et al.,

2014). As in 2005, Canada had 120 incubators that assisted 2,958 client businesses that
created full and part-time employment to over 13,000 people (CABI, 2005). In a related
development, European Union (EU) started supporting the development of incubators in
the mid-i 980s as part of its regional policy. Overall, Western, Central and Eastern Europe
have a wide range of incubator models with countries at very varying stages in the process
of business incubation with a total of around 1200 incubators generating over 40,000 gross
new jobs per annum (EC-CSES, 2002).

Whilst initially EU focused on establishing

incubators in lagging regions, in recent years it works more on incubators as support for
high knowledge-intensive start-ups as part of Lisbon Agenda (EU Regional Policy, 2010).
According to a study conducted in 2011 by Anprotec, in partnershIp with the Ministry of
Science, Technology and Innovation (MCTI), Brazil has 384 incubators in operation,
home to 2,640 companies, generating 16,394 jobs. These incubators have graduated 2,509
2

enterprises, with revenues of $2.1 billion and employing 29,205 people. Technology
Business Incubators in India have existed since the 1980s under the Government of India,
and since late 1990s under the private sector. They have played a critical role in
encouraging risk taking and public research in the information technology industry. Their
success led to a massive increase in the number of incubators being setup in the country,
with over 300 registered incubators operating in the country as of early 2014.
there are over 1500 incubators in Asia (Mubaraki

In total,

et al., 2011). The World Bank

Information for Development Program (infoDev) Business Incubation Network consists of
nearly 300 incubators in over 80 developing countries assisting 20,000 enterprises, which
have created more than 220,000 jobs. In 2010, 150 business incubators in infoDev’s
Business Incubation Network reported that they were assisting 12,500 early-staged
enterprises, and 92 business incubators reported they had graduated 4,200 enterprises. A
collection of infoDev success stories showcase enterprises that have graduated from
developing country business incubators and reached their break-even point. In all the
cases, the enterprises were start-ups when they entered the incubator, having not yet or
barely, making their first sale. By 2010, these enterprises had reached annual revenues
ranging from $70,000 to $2.8 million and employing between six and 32 employees.
Success stories included biogas stoves in Rwanda, beeswax production technology in
Ukraine, crop boosters in India and mobile-based electricity vouchers in South Africa
(Khalil & Olafsen, 2010).

Similarly, statistics compiled by Auslndustry showed that

Australian incubators have graduated 3,500 businesses, facilitating more than $785
million in SME sales and created a minimum of more than 10,500 jobs. The New Zealand
Trade and Enterprise Incubator Support Programme, regarde’d as one of the best
incubation programmes, reported that over the past 10 years, more than 250 ventures
graduated from an incubator; 69 percent of these have raised external investment, 71
percent are still trading, and 57 percent are exporting. Along the way over 1100 high value
jobs were created (Pompa, 2013).

The South Africa’s national Department of Trade and Industry recognises business
incubation as a viable tool to help SMEs grow and become successful and globally

3

competitive enterprises with the potential to create jobs, alleviate poverty, empower
previously marginalized groups and thus contribute to the growth of both national and
local economic development (Ndabeni, 2008a, 2008b; InfoDev, 20 lOb; Seda, 2010;
Timm, 2013). Having one of the worlds lowest survival rates of SME start-ups, estimated
at 20% (SEDA, 2010; Masutha, 2014), South Africa was compelled to establish a network
of business incubators to nurture emerging small enterprises (Masutha, 2014). According
to a study carried out by Irwin et al, (2009) also, 21 countries well spread from around the
African continent have attempted to establish business incubators of which many are
providing business development services, sometimes described as virtual incubation rather
than providing physical space.
The concept of Technology Incubation was introduced in Nigeria’ in 1988 (NBTI, 2014;
Adelowo et al, 2012), with the first Technology Incubator established in Agege, Lagos in
1993, followed by the ones in Kano and Aba in 1994 and 1996, respectively (NBTI, 2015;
InfoDev, 2008; Lalkaka, 2001; ESCAP Report Part-IV, 2002). As at 2013, 29 have been
established, and effort towards establishing Technology Incubators in the remaining 7
states is ongoing (Mohammed et aL, 2013). In North Western Nigeria which consists of
seven states of Jigawa, Kaduna, Kano, Katsina, Kebbi, Sokoto and Zamfara however, six
states have technology incubation centers established at various times beginning with
Kano in 1994 and Katsina around 2011. Jigawa state is among the remaining seven states
that are yet to have one established.
1.1.2

Theoretical Perspective

Several theories had been cited by researchers in the study of Technology Incubation, few
among are: the evolutionary theory (Aldrich, 1999), the Co-production value theory (Parks
et al., 1981), the Structural contingency theory (Ketchen et al., 1993), the Network theory
(Nohria & Eccies, 1992) and the Options theory (McGrath, 1999; Hackett & Dilts,
2004).This study adopted the Evolutionary theory and the Options theory. Evolutionary
theory describes four processes—variation, selection, retention, and struggle—to describe
how populations of organizations emerge and vanish (Aldrich, 1999). The longitudinal
perspective of the theory makes its application to assessing the emergence, survival, and
growth of new ventures relevant. Variation occurs when individuals and organizations

4

change their routines, competencies, or structural form (Aldrich, 1999). The options
theory however asserts that decision makers create low cost options to initiate (but not
fully commit to) risky investments; subsequent investments are based on reductions in
uncertainty and the perceived likelihood of return on option investment. This theory seeks
to predict and explain how business incubators and the process~ of business incubation
increase the likelihood that new ventures will survive the early stages of development. It
conceptualizes the incubator as an entrepreneurial firm that sources and macro-manages
the innovation process within emerging organizations, infusing these organizations with
resources at various developmental stage-gates while containing the cost of their potential
failure. The incubator was the unit of analysis while incubation outcomes—measured in
terms of incubatees’ growth and financial performance—provide indicators of success, the
incubatees were therefore the units of inquiry. The choice of the Evolutionary theory
(Aidriech, 1999) and Options theory (McGrath, 1999; Hackett & Dilts, 2004) was because
the theories better explained the study variables of technology incubation (Independent
Variable) and technology entrepreneurship growth (Dependent Variable).

1.1.3

Conceptual Perspective

Technology incubation can be viewed as amechanism (i) to support regional development
through job creation (Allen & Levine, 1986; Mian 1997; Thierstein & Wilhelm 2001;
Roper 1999), (ii) for new high techventure creation, technological entrepreneurship,
commercialization, and transfer of technology (Mian 1994, 1997; Phillips 2002; McAdam
& McAdam, 2008), (iii) an initiative to deal with market failures relating to knowledge
and other inputs of innovative process (Colombo & Delmastro, 2002). It is an economic
platform designed to help startup companies by providing them with the necessary
resources and support that they need to evolve and grow into more mature businesses. The
main goal is to generate successful businesses that will leave the programme financially
viable and freestanding. The incubated graduates create jobs, revitalize communities,
commercialize new technologies and create wealth for local and national economies
(UNESCO-WTA iNITIATIVES, (2006

-

2010)). Joshua et al., (2010) likened the term

incubator to the fundamental meaning of the word: the artificial nurturing of the chicken
5

egg in order to hatch them faster in a sheltered environment. The same hatching concept is
applied to the incubating of companies; it speeds up new ventures’ establishments and
increases their chances of success. An incubator thus hatches ideas by providing new
ventures with physical and intangible resources (Becker & Gassmann, 2006).
The spectrum of services offered by an incubator is extremely varied, including strategic
business planning, administrative services, technical assistance and guidance on issues of
intellectual property, connecting with financing and networking activities, infrastructural
facilities etc. (Nolan, 2002; Lalkaka, 1997; EC-CSES, 2002; Sun et al., 2007). Incubation
concept rests on the argument that if weak but promising new businesses with a potential
of growing into successful ventures can be identified at an early stage and helped, failures,
loss of resources can be reduced and more ideas can be harnessed (Hamdani, 2006).
Incubation programs are distinguished by a commitment to incorporate industry best
practices to small or emergent companies (Rice & Matthews, 1995; Barrow, 2001).
Policymakers support business incubation because they assume incubators can generate
employment, innovation, and growth by helping new businesses avoid failure (Erlewine &
Gerl, 2004).

Likewise, new businesses seek incubation to access knowledge and

assistance that will allow them to develop, test, and market new goods and services at a
profit.
Technology entrepreneurship is an investment in a project that assembles and deploys
specialized individuals and heterogeneous assets that are intricately related to advances in
scientific and technological knowledge for the purpose of creating and capturing value for
a firm (Bailetti, 2012). In this definition, value creation and capture are identified as two
outcomes of technology entrepreneurship because the sources that create value and the
sources that capture value may not be the same over the long run. The firm is identified as
the target organization for which value is created and captured and investment in a project
is the mechanism mobilized to create and capture value while the individuals involved in a
project influence and are influenced by advances in relevant scientific and technology
knowledge. Growth in enterprises however, is an emergent feature resulting from the
interaction of a complex set of organizational and environmental variables. It relates to
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observable positive changes in key indices associated with the enterprise. These may
include revenue generation, output, sales turnover, employment generation, net-worth and
product or service quality.
Many researchers have provided constructs of technology incubation based mainly on
their mandates and functions.

The most comprehensive are those posited by Knopp

(2007) as cited in Barrel, (2004). These include such common services as

-

help with

business basics; networking activities; marketing assistance; high-speed internet access;
help with accounting/financial management; access to bank loans, loan funds and
guarantee programs; help with presentation skills; links to higher education resources;
links to strategic partners; access to angel investors or venture capital; comprehensive
business training programs;

advisory boards

and mentors;

management team

identification; help with business etiquette; technology commercialization assistance; help
with regulatory compliance; and intellectual property management. Others will be

-

all

aspects of insurance, pension planning, recruitment/headhunting, language training and
translation/interpretation, corporate and international law, consulting, etc.Delmar F,
Davidson P, Gartner W (2003) and

Inanga EL, Azih E (2014) used Output, Sales

turnover, Revenue Generation, Number of employees, Product Quality and Net worth for
enterprise growth.
This study assessed the contributions of Technology Incubation in the growth of
Technology entrepreneurship in North Western Nigeria. Technology Incubation was the
independent variable with the following constructs (the main mandates giving to the
Technology Incubators by the Nigerian Government); business basics, technology
transfer,

mentoring,technology

commercialization

(Incubator

Based

Activities),networking assistance, incubatees access to finance and capitalization, access
to higher education resources, regulatory compliance and patenting assistance, and
government policies (Environmental Based Activities).

The dependent variable was

technology entrepreneurship growth with the following constructs; revenue generation,
output, sales turnover, number of employees, net-worth and product quality.
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1.1.4 Contextual Perspective
The study was carried out in North Western Nigeria. Nigeria has 36 states and Abuja, the
federal capital. The North Western part of Nigeria consists of seven states of Kaduna,
Kano, Katsina, Jigawa, Kebbi, Sokoto and Zamfara. Currently, there are 29 technology
incubation centers across the country (NBTI, 2014; Mohammed et al., 2013). Out of the
six geo-political zones that make up Nigeria, North Western Nigeria was the second to
have an incubation center established (1994), only next to Lagos (1993).

Six (6) out of

the 29 established incubators are located in the North Western states of Kaduna, Kano,
Kebbi, Sokoto, Zamfara, and Katsina. Jigawa state is yet to have one established.

1.2 Statement of the problem
There is an ardent belief amongst scholars that the new possibilities for growth, innovation
and job creation will come from Small and Medium Enterprises (Thurik & Weneker,
1999). They are key players in achieving economic growth of developing countries like
Nigeria (Mohammed et al., 2013).

However, in the early days ~f their growth period,

these firms face difficulties that may lead to their failure (Mutambi et a!., 2010). This
disturbing trend necessitated the Nigerian government to initiate deliberate policies
targeted at reducing this high mortality.

Few among include provision of Small and

Medium Enterprises financing (at single digit interest rates), engaging business
development consultants to help in developing bankable business plans, simplifying
business registration procedures, providing tax breaks or holidays, establishing incubation
centers etc. (Ayodeji & Balcioglu, 2010). Incubators are meant to reduce the risk of small
businesses failures and assist in the development and growth of existing ones (Allen &
Rahman, 1985).
Despite these efforts however, there is evidence that a significant number of incubated
businesses in Nigeria fail within the first three years of leaving incubation, while some
could not even make it through the first year (Evelyn & Eno, 2014). Global review on
best practices has also revealed that Nigeria’s technology incubation programme has not
significantly succeeded in achieving the aim for which it was conceived (Obaji et a!.,
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2015).

In addition, Innocent et al. (2014) observed that the Technology Incubation

Centers in Nigeria have very weak socio-economic impact on job creation, wealth creation
and industrial development.

Ananga et al., (2014) while carrying out a case study of

Lagos Technology Incubation Center reported that of the 50 incubated businesses (1997
2011); only 30 remained in business.

—

While many earlier studies have attempted to

examine the program in other regions in Nigeria, no such study has been conducted in
North Western Nigeria. Hence the need for this study.

1.3 Objectives of the Study
1.3.1 General Objective
The main objective of this study was to establish a correlation between Technology
Incubation and Technology Entrepreneurship Growth in North Western Nigeria through
the following specific objectives:
i.

To investigate the relationship between Incubator Based Activities and Technology
Entrepreneurship Growth in North Western Nigeria.

ii.

To examine the relationship between Environmental Based Activities and
Technology Entrepreneurship Growth in North Western Nigeria.

iii.

To investigate the moderating effect of Physical Infrastructure on the relationship
between Technology Incubation and Technology Entrepreneurship Growth in
North Western Nigeria.

1.4 Research Questions
i.

What is the relationship between Incubator Based Activities and Technology
Entrepreneurship Growth in North Western Nigeria?

ii.

What is the relationship between Environmental Based Activities and Technology
Entrepreneurship Growth in North Western Nigeria?
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iii.

What is the extent of the moderating effect of Physical Infrastructure on the
relationship between Technology Incubation and Technology Entrepreneurship
Growth in North Western Nigeria?

1.5 Null Hypotheses:
1. There is no significant relationship between Incubator Based Activities and
Technology Entrepreneurship Growth in North Western Nigeria.
2. There is no significant relationship between Environmental Based Activities and
Technology Entrepreneurship Growth in North Western Nigeria.
3. There is no moderating effect of Physical Infrastructure on the relationship
between Technology Incubation and Technology Entrepreneurship Growth in
North Western Nigeria.
1.6 Significance of the study
Technology incubation is a new phenomenon in Sub Saharan Africa; accordingly there are
limited studies in the region. The bulk of the related literatures reviewed were for studies
conducted in the developed world. Attempt to make comparisons always come with
complications. Also as argued by De Beule and Van Beveren (2008), “a success model
elsewhere cannot be copied too mechanically”, studies to ascertain the peculiarities of host
regions or communities so as to ensure a perfect match between the philosophy behind the
establishment of the incubators and the realities on ground is imperative. This study
provided the local perspective, adding a new dimension to the concepts. Also, only a few
studies explore post-incubator performance.

Although ‘graduation is easy, post

graduation survival may not be’ (Schwartz, 2010).
In addition, with the geographical coverage, the study conducted an in-depth empirical
enquiry across incubators.
studies).

This provided more enriched results (compared with case

Cochran (1981) suggested that research on business failure would be better

served by studying specific industries by region, rather than national or case studies. The
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study was the first empirical study on technology incubation and technology
entrepreneurship growth in North Western (region) Nigeria.
The study will be significant and provide guidance to technology entrepreneurs,
Technology Incubation Centers, policy makers, collaborating governmental agecies,
researchers and other stakeholders in the incubation process.
1.7 Scope of the Study
1.7.1 Geographical Scope
This study was conducted in North Western Nigeria, covering 7 states comprising
Kaduna, Kano, Sokoto, Kebbi, Katsina, Jigawa and Zamfara.
1.7.2 Content Scope
This study was restricted to technology incubation with constructs consisting of business
basics, mentoring, technology transfer, technology commercialization (Incubator Based
Activities), access to finance, higher education resources, networking, regulatory
compliance and patenting, and Government policies (Environmental Based Activities);
and technology entrepreneurship growth with constructs consisting of output, revenue
generation, sales turnover, number of employees, net-worth and product quality; and
physical infrastructure as moderator in North Western Nigeria.

1.7.3 Theoretical Scope
The study was guided by the evolutionary theory and the options theory. Evolutionary
theory describes four processes—variation, selection, retention, and struggle—to describe
how populations of organizations emerge and vanish (Aldrich, 1999). Variation occurs
when individuals and organizations change their routines, competencies, or structural form
(Aldrich, 1999). Such changes can be intentional and planned or cáñ occur through luck or
mistake. Thus, evolutionary theory says, incubatees will fail if there is a strong
misalignment between the routines, competencies, and processes they develop in the
incubator and those that un-incubated ventures develop on their own. The Options Theory
however, asserts that decision makers create low cost options to initiate (but not fully
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commit to) risky investments; subsequent investments are based on reductions in
uncertainty and the perceived likelihood of return on option investment (Hackett & Dilts,
2004).

1.7.4

Time Scope

The data collected for this study covered a period of six (6) years (2009

—

2014), and was

collected on facts as they existed at the time of its collection. Three years in incubation
and three years post incubation. The most oflen period used in the analysis of high
business growth has been 3

—

5 years (Heimonen & Virtanen, 2012). This was chosen on

the assumption that the enterprises that had been in incubation for three years had existed
another three years outside incubation and since financial records are normally analyzed in
the past, the businesses will only have complete records to the end of 2014 financial year.
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CHAPTER TWO
REVIEW OF RELATED LITER&TURE
2.0 Introduction
This chapter highlights the empirical, conceptual and theoretical review of the study.
2.1 Empirical review
2.1.1 Incubator Based Activities
Several studies are indeed convincing about the role of business plans (Managerial skills)
on new venture performance (Lumpkin & Ireland, 1988; Delmar & Shane, 2003; Haber &
Reichel, 2007). Technology incubators enhances the survival and subsequent growth of
technology entrepreneurship by providing trainings on these skills to incubatees.
Similarly, Pakrad et al. (2012) in their study of Iranian Nano technology SME found that
not only technical skill (nanotechnology expertise) but also entrepreneurial and business
skills are required to achieve the goals of Technology Incubation.

Smilor (1987)

examined incubator services in terms of the incubator’s performance. The study evaluated
the importance of services such as business planning, marketing assistance, accounting,
managerial assistance, financial advice, loans and grants, general counseling, loan
packaging, and introduction to venture capitalists.

Smilor discovered that managerial

skills are the strongest contributor to small venture performance (Smilor & Gill, 1986;
Lyons 2000; Haber & Reichel, 2007). Also, the International Centre for Research on
Women (ICRW) conducted an evaluation of the Goldman Sachs’ 10,000 Women initiative
in India to identify results of the program on women entrepreneurs’ business skills,
practices and growth. The research found that graduates successfully adopted or improved
on many of the skills taught such as business planning, accounting, marketing and
computer skills to advance their businesses. Nearly 100 percent of the graduates
interviewed expressed that the program had strengthened their business skills and helped
improved performance.
In its “Industrial Clusters and Micro and Small Enterprises in Africa: From Survival to
Growth”, the World Bank (2010) argues that training programs had a visible, immediate
13

impact on enterprises; with participants changing business routines immediately after
training, which lead to improved business performance. The study assessed the impact of
training programs provided to small enterprises members of two~ industrial clusters. In
terms of business routines, those who participated in the training programs showed a
stronger tendency to adopt new business routines in financial management (bookkeeping),
production management (organization of workshops), and marketing.
Dew et al., (2004), and Fang et al., (2010), posited in their studies that incubators that
have effective technology transfer program with more skillful business developers, with
different backgrounds, specializations and experiences, dedicated to the graduation
process have a greater propensity to create new ventures. Inanga et al., (2014) however
found that, Technology transfer program which, according to their study, was measured by
the quality of human resource and expertise, does not seem to impact much on the
effectiveness of incubation. These types of findings prompted some policy makers to
question whether the incubators are fulfilling their expected role of knowledge transfer by
supporting entrepreneurship and creating regional development in the private sector
(Tamasy, 2007).
Garvey and Garrett-Harris (2008) carried out a systematic review of over 100 studies and
evaluations of mentoring schemes across a range of industry sectors; they concluded that
both the mentors and mentees benefits immensely from the mentoring sessions. Noe
(1998) however, argue for caution in assessing the impact of mentoring. He found that
mentors tend to overestimate the value and impact of their support and attributed a greater
proportion of the business success to the mentoring, than protégés did. Mian (1996) also
found that services such as psychological support, mentoring, providing knowledge, or
seminars are deemed to be of added value to incubatees.
Numerous scholars have alluded to the fact that commercialization is accelerated and
influenced by incubators (Al-Mubaraki & Busler, 2010; Chandra et al., 2012; Tamásy,
2007) in the shape of spinoffs (Lee & Osteryoung, 2004; Mian, 1996; Palumbo &
Dominici, 2013). However, Phillips (2002) did not find a strong relationship between
commercialization and incubators. Similarly, Albert and Gaynor (2001) and Scillitoe and
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Chakrabarti (2010) question whether business incubators are effective at commercializing
opportunities into ventures.
regarding the business

Chan and Lau, (2005) also stated that empirical results

incubators ability to perform its role

commercialization, are often contradictory

—

in

knowledge

making policy makers question the efficiency

of business incubators.
Hi

There is no signjilcant relationship between Incubator Based Activities and
Technology Entrepreneurship growth in North Western Nigeria.

2.1.2 Environmental Based Activities
Studies have shown the positive effect that financial development has on firms’ growth, as
seen in the study conducted by Banerjee and Duflo (2004). They studied detailed loan
information on 253 small and medium-sized borrowers from an Indian bank before and
after they became eligible for a directed credit program. The finding that these firms
expanded after becoming eligible suggests that they had previously been credit
constrained. The authors also argued that production technologies follow a step-function,
and that credit might be needed for SMEs to make the jump to the next step (e.g. move
from manual to automatic production) (Dalberg, 2011).

Research also indicates that

access to finance promotes more start-ups and that smaller firms are often the most
dynamic and innovative (Vivarelli, 2012).

Better access to the financial system also

enables enterprises to reach a larger equilibrium size by enabling them to exploit growth
and investment opportunities (Beck et al. 2005).
Zhang et al. (2008) found out that lack of financial resources has been the principal failure
cause of start-up firms. Access to capital via venture capital has played a major role in the
United States in supporting new business creation and growh (Ibata-Arens, 2008).
Similarly, Goedhuys and Sleuwaegen (2010), in a study investigating 947 small and
medium entrepreneurial firms in eleven Sub-Saharan African countries, reported that
financial limitations are singled out as the major obstacle (from between eleven
alternatives) to a firm’s growth in five countries out of 11. Consistently, Goedhuys and
Sleuwaegen (2000) found that a lack of collateral significantly hampers firms’ growth.
Beck, Demirguç-Kunt, and Maksimovic (2005) found that financing constraints reduce
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enterprise growth by six percentage points, on average, for large firms but by 10
percentage points in the case of small firms.
The availability of external finance has been positively associated with the number of
start-ups, as well as with firms’ dynamism and innovation. The size distribution of firms
can be affected by the availability of external finance: financial development aids entry of
small firms much more than that of large ones, but small firms usually struggle more to
get finance when the environment is weak (World Bank, 2008). The Investment Climate
Surveys of the World Bank showed that access to finance improves firm performance. It
does not only facilitate market entry, growth of companies and risk reduction but also
promotes innovation and entrepreneurial activity. In addition, firms with greater access to
capital are more able to exploit growth and investment opportunities. In other words,
aggregate economic performance will be improved by increasing the access to capital
(Dalbergh, 2011). Chandra and Fealey (2009), adjudged that weaknesses on access to
financing impact negatively in the creation and development of start-ups in their early
stages. However, Mama et al. (2012), in an evaluation of the IFC program SME Solutions
Center in Kenya discovered that a large injection of capital is not necessarily a panacea for
SME growing pains at a start-up, early-stage or growth phases.
The study by Zouhaler M’Chirgui (2012), showed the importance of the presence of
academic support structures regarding the number of ventures created by an incubator.
Areas with multiple academic institutions display strong rates of new entrepreneurial firm
creation. R. W. Smilor Ct al. (1988) found that knowledge-based firms tend to be in
proximity to universities or research institutions. Mian (2006); Peterson (1985); Smilor
and Gill (1986) found a positive correlation between presence of universities and
incubator firms’ performance. Lasrado et al. (2015) results showed that all (knowledge
based and other) firms in university incubators experience positive growth in number of
employees and sales over time whereas the startup firms in the cohort group are relatively
flat in terms of growth in number of employees and sales over time.
McAdam and Marlow (2007) conducted a case study of one university incubator in

Ireland and had detailed interviews with 12 entrepreneurs and discovered that incubator
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facilities, its credible status and networking were found to be important for incubatees.
While studying 18 university incubator firms over a period of 36 months in UK and
Ireland, McAdam and McAdam (2008) rated networking and clustering as the most
important among factors behind incubated firm success.

In various studies, both

theoretical and empirical, the importance of networking in entrepreneurial process had
been established (Birley, 1985; Larson and Starr, 1993; Gilmore, Carson and Rocks, 2006;
Jarillo, 1989; Donckels and Lambrecht, 1997; BrUderl and Preisendörfer, 1998).
Networking is a vital source of gaining competitive advantage, finn performance and
innovativeness (Powell et al., 1996; 2005; Dyer and Singh, 1998; Owen-Smith et al.,
2002).

Furthermore, Allen & Bazan (1990), while comparing incubated and non-

incubated firms in Pennsylvania found that three-quarters of incubator clients were
reported as having developed connections with other clients, most frequently for
information sharing and supplier/purchase arrangements.
Collinson and Gregson (2003) found that networks play an important role for the survival
of new ventures by providing information, knowledge and expertise and also reducing the
uncertainty that the firms face.

Granovetter (1985), Larson and Starr (1993), Gulati

(1998; 1999), Andersson et al. (2002) enumerated the positive effects of networking on
newly and small enterprises’ growth, sales and survival performance.

Jarillo (1989)

investigated whether growing firms use external sources more frequently and found that
external source using and external networking affect firm growth positively. Zhao and
Aram (1995) concluded that the new ventures which have higher growth rates also have
more external relationships than firms which have lower growth rates. Similarly, in the
study done by Brown and Butler (1995) it is stated that networking with competitors
fosters firm growth. In a UK survey (UKBI, 2009), 79.6% of respondents indicate that
resource providers can be wary of dealing with new ventures lacking credibility and
legitimacy (Bhidé, 2000). The incubator lends credibility and legitimacy through
association with the venture, showing the positive impact of networking and mentoring.
Inanga and Azih (2014), however found that mentoring and networking have no impact in
the performance effectiveness of Technology Incubation.

Different scholars such as North (1981) and Machlup (1958) believe that there is
reasonable correlation between intellectual property system, and the economic
development of a nation. They argue that having a robust intellectual property protection
system is necessary for sustainable economic development. They suggest that such a
system will promote innovation as IPR owners will be encouraged to research more and
those who do not have any IPRs will be encouraged to work harder and come up with new
innovations knowing that their efforts will be adequately rewarded and protected. Since
ideas and information are necessary for the development of any society the creators of
these ideas have to be given the right incentives to continue to produce ideas that are
relevant for the benefit of the entire community (Asia-Pacific Economic Cooperation,
2006).
Naude, Szirmai and Goedhuys (2011) observed that the problem with developing
countries is not the shortage of entrepreneurs but rather inadequate policy and institutional
environment. Governments should implement innovation friendly reforms. This could
include providing policies that will encourage the development of micro-finance banks,
venture capital funds and other financial institutions designed to support small and
medium size enterprises (SMEs). Obokoh (2008) surveyed 369 manufacturing SMEs in
Lagos, Nigeria and identified the following elements as being the main factors in business
failure: access to funding (due to the fact that the legislative and regulatory framework did
not provide protection for lenders), and inconsistency in the application of government
SME development policies (which were often designed without regard for the nature and
level of education of beneficiaries). In addition, policies were often under-funded, and
qualified personnel were not available in sufficient numbers to meet needs (Mambula,
2002) growth and access to business development services and financing —resources that
“may enable a firm to produce quality products and access the market at low transaction
costs” (Ishengoma & Kappel, 2011).

In addition, limited access to the market and

productive resources (financing, business development services), and high taxes, were
both negatively correlated with SME growth.

Onyeka (2014), discovered that

Government policies and endemic corruption are major factors that most entrepreneurs see
as negatively impacting entrepreneurial activities in Nigeria. They generally think that the
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policies formulated by the government are such that does not promote the growth of small
and medium enterprises. These include the tax system, which majority think is prohibitive
and they cited instances of double taxation. Some argue that startups and small businesses
should get some level of tax breaks and other incentives that will at least help their
businesses especially in the early stages.
H2

There is no significant relationship between Environmental Based Activities and
Technology Entrepreneurship growth in North Western Nigeria.

2.1.3 Physical Infrastructure
Bankole (2007) recognized that there are quite a number of factors that are responsible for
the poor state of entrepreneurial growth in Nigeria. These include, access to market, poor
infrastructure, lack of support from the relevant government agencies, lack of adequate
finance, poor information dissemination and lack of access to. the right technology.
Onyeka (2014) discovered some common factors affecting entrepreneurship in Nigeria
from the responses of participants in his 2014 research. These include poor infrastructure
including unreliable power supply, poor transport system, and weak judicial system.
Almost all the respondents see the current state of infrastructure in the country as having a
strong negative impact on entrepreneurship.

As emphasized by Hatega (2007),

Kauffmann (2005) and the IFC (2006) report “Making finance work for Africa”, it is
relatively clear that weakly functioning financial markets and lack of reliable electricity
supply are the far most important obstacles for SME entry, growth investment.
Results from a survey in the UK for high-income country by Ugwushi (2009) showed that
60% of respondents believe to a little extent that infrastructural inadequacy may lead to
SMEs failure, while unlike in Nigeria, the same survey led 60% respondents to admit that
it is to a very large extent. It also agrees with the findings from other studies (Adenikinju,
2005; Onugu, 2005; Mambula, 2002).
pointed toward poor infrastructure

—

In fact, Mambula (2002) study of 32 SMEs,

vis-à-vis erratic electricity supply

constraint.
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—

as a major

H3

The is no mediating effect ofPhysical Infrastructure on Technology Incubation

and Technology Entrepreneurshzp Growth in North Western Nigeria.
2.1.4 Technology Entrepreneurship Growth
Campbell et al. (1988) while studying incubators in the United States and Canada that had
been in operation at least three years, the authors found that incubator firms had created,
on average, 6.8 jobs, and graduates had created, on average, 20 jobs. The firms annually
added 2.16 jobs while in the incubator and 3.12 jobs, on average, after graduation.
Estimated cost per job at 10 U.S. incubators ranged from $3,500 to $7,000. Wagner
(2006) conducted a study to examine nine incubator programs with a total of 175
incubated businesses in the state of Missouri. The study revealed evidence that these
businesses had created 502 jobs in total, or an average of 60.5 jobs each.

A study

conducted by Vemet Lasrado et al., (2015) amongst university incubators also revealed
that incubators have a significant effect on job and sales growth.

The study by

DiGiovanna and Lewis (1998) at New Brunswick, New Jersey found that the direct jobs
created by business incubator clients cost significantly less than those created through
other types of economic development capital projects. Also, Markley and McNamara
(1995) evaluated the economic and fiscal impacts of an incubator on job creation and local
economic development using a case study approach. Their study suggested that the costper job created by the incubator in the study is lower than that of some programs aimed at
attracting large-scale manufacturing plants. The authors argue that incubators can create
linkages between firms both inside and outside the local area, resulting in long-term
economic benefits and jobs.

According to the US Department of Commerce and

Economic Development Administration (EDA) 2009, “incubators provide communities
with significantly more jobs (as much as 20 times) at a far less cost than do any other
public works infrastructure projects-including roads, and bridges, industrial parks,
commercial buildings and sewer and water projects”. In the same vein, Akcomak and
Taymaz (2007) conducted a matched sample assessment of 48 incubator firms in Turkey
with respect to their sales growth, employment growth and innovativeness, and discovered
that there are differences between on-and-off incubator firms in terms of sales and
employment but not in innovativeness. Tangible incubator services and seed funding
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explain this differential. In another study on the impact of business incubation on firm
performance during post-graduation period in Turkey also, Yasin Sehitoglu and Omer
(2013) found out that incubated firms out perform the non-incubated firms both in
employment and sales growth, showing a positive impact. Similarly, Allen and Bazan
(1990) while comparing incubated and non-incubated firms in Pennsylvania found that
incubator clients had statistically better performance in sales and employment.
Studies that have looked at appropriate management and financial planning and skill
development of managers were conducted by Ibrahim and Goodwin (1986), Montagno,
Kuratko, and Scarcella (1986), Hofer and Sandberg (1987), Lumpkin and Ireland (1988),
and Susbauer and Baker (1989). These studies also looked at environmental factors and
entrepreneurial characteristics as factors in business success.

Ibrahim and Goodwin

(1986) stated that “Success in business is defined in terms of rate of return on sales, and
age or longevity of the firm”. Cuba, Decenzo, and Anish (1983) and Khan and Rocha
(1982) also found that sales, profit, and longevity were important to success. Hofer and
Sandberg (1987) noted that high quality services or production was the key to success for
firms and was directly related to effective management and planning, which relied upon
effective management decisions.
2.1.5 Technology Incubation
Inanga and Azih (2014), while measuring the performance effectiveness of entrepreneurs
with some performance indicators from the demographics- Number of Employees, Sales
Turn Over, Output and Net Worth suggest that Technology Incubation has a positive
effect on the development of Small and Medium Scale Enterprises. All the variables
showed positive result which means that the program is effective in the development of
Small and Medium Scale Enterprises.

National Technology Incubator’s Network of

Australia (2009) noted that Business Incubators supported the development of technology
based companies in the country, thereby acting as catalyst for the refocusing of Australia’s
economy towards knowledge-based industrialization.

A late 1 990s analysis of data

available on 77 Chinese incubators sponsored under the Torch program (Lalkaka &
Lalkaka, 2003) indicated that these incubators were providing a good financial return. In
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a similar study that compared business incubator’s firms with their peers that are not
located in the incubators, Aernoudt (2004) found that the first perform better; however,
Lumpkin and Ireland (1988) found that being in an incubator, does not assure success.
Chen’s (2009) study of Taiwanese incubators found no direct effect on new venture
performance as a result of incubation, whereas Rothaermel and Thursby (2005) showed
incubated firms were significantly less likely to experience outright failure. Lindelof and
Lofsten (2002) discovered no difference in profitability between on- and off-park firms,
but the off-park sample had significantly lower growth in employment and sales turnover.
Rustam Lalkaka and Daniel Shaffer studied two incubators in Rio in 1999. The ParqTec
and Biominas incubators. The study revealed that the incubators have had impacts on
their respective city and state economies in nurturing entrepreneurs and creating sound
enterprises with good survival rates. Pals (2006) and Vanderstraeten, Matthyssens and
van Witteloostuijn (2012), studied the factors which determine the success or failure of
business incubators and the measurement of performance of business incubators.
A conclusion from their research is that incubator performance measurement is a topic that
receives much attention in the academic literature, but it is far from reaching a state of
consensus. In 1996, a study was conducted for NBIA by Tornatzky Ct al. that examined
best practices, strategies, and tools from more than 50 technology incubation programs in
the United States. The study examined a number of incubation practices relative to
business practice, including finance and capitalization, research and technology,
management, business planning, legal/regulatory, physical infrastructure, markets and
products, and structure/operations. The study is primarily descriptive of the surveyed
incubation programs, but it has identified recommended next steps for future incubator
research in the United States. Researchers Phan, Siegel, and Wright suggested in a 2005
study that a systematic framework is needed to understand the dynamic nature of
incubators and the companies located within them. These researchers also suggested that
assessing the performance of incubators can be problematic. They call for a more rigorous
theoretical foundation for the study of incubators and the associated dependent variable
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and for new research to develop a broader body of literature on the topic. Wolfe, Adkins,
and Sherman in 2000, examined business incubator best practices in ten major domains.
These areas

included comprehensive business assistance program, professional

infrastructure, client capitalization and financing, client networking, technology licensing
and commercialization, university and federal laboratory linkages, facility basics,
governance and staffing, client screening and graduation, and incubator evaluation. In
each domain, the study provided an overview of the importance of the particular practice
to incubator and company success, components of the practice, and examples of the best
practice in action.
In an exploratory study conducted by Lukman Raimi and Ashok Patel (2014) titled
“Harnessing the potentials of technology incubation centres (TICs) as tools for fast
tracking entrepreneurship development and actualization of the Vision 20:2020 in
Nigeria”, using content analysis, the researchers recommended that further research on the
subject matter be explored empirically for an objective assessment of the situation. Allen
and Bazan (1990) while comparing incubated and non-incubated firms in Pennsylvania
found that the failure rate for incubator graduates was lower than that of non-incubator
firms. The findings of the study by Inanga and Azih (2014), showed that the reason for the
high failure rate is attributed to some factors, ‘first, Linkage to providers of fund,
secondly, advertisement and promotion, thirdly, monitoring and reporting, fourthly,
physical space and other facilities, lastly, Technology Transfer Program’.

Inadequate

provision of these facilities contributes to business failure of entrepreneurs after
graduation. Akcomak (2009) however identified the main weaknesses of incubators in
developing countries as: (i) focus on tangible services rather than intangible services, (ii)
dependence on government, (iii) lack of management and qualified personnel, (iv) lack of
incubator planning and creativeness in solving problems. Colombo and Delmastro in
2002 conducted a study composed of a sample of 45 Italian NTBFs which at the beginning
of 2000 were located on technology incubator within a park. Their findings indicated that
on-incubator firms showed higher growth rates than their off-incubator counterparts. They
also performed better in terms of adoption of advanced technologies, aptitude to
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participating in international R&D programs, and establishment of collaborative
arrangements, especially with universities. CSES benchmarking report conducted among
European incubators in 2002 showed significant outcomes of business incubators in job
and wealth creation, acceleration and maximization of start-up growth, and the adoption of
best practices by technology incubators.

Incubator impact when assessed along the

establishment of new technology based ventures that create high value jobs, generation of
local and export income and leveraging broader economic activities is quite profound
(NTIN, 2009).

Researchers Harrison and Kanter (1978); Dabson, Rist and Schweke

(1996); and Lyons and Hamlin (1991) found that enterprise development through
incubation is more sustainable, more cost-effective, and more attuned to community
development than its sister economic development strategies of business attraction and
business retentionlexpansion. However despite the popularity of business incubators as a
means of improving the fates of new business ventures, some scholars asserts that there is
limited evidence that they improve firms’ performance or viability (Aernoudt, 2004;
Amezcua et al., 2011; Amezcua, 2010; Peters et al., 2004; Rothaermel & Thursby 2005;
Scillitoe & Chakrabarti 2010). Ratinho and Henriques (2010) have argued further that the
contributions of incubators to new enterprises survival and growth is not significant in the
Portugal context. They highlighted very low impact on company creation, job creation
and economic growth. Some researchers are even of the view that the incubation process
can weaken a firm’s ability to compete and survive after graduation (Amezcua, 201 Oa).
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2.2 Conceptual review
2.2.1 Conceptual framework
This conceptual framework shows the relationship between technology incubation which
is the independent variable (Incubator Based Activities and Environmental Based
Activities), and technology entrepreneurship growth, the dependent variable. The
dimensions of each variable is depicted in the framework. The arrows show directional
relationships between the two variables (Figure 2.1).

Figure 2.1
Conceptual Framework
Technology Entrepreneurship Growth.
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V Government Policies
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_______________________

J
(Adopted by researcher usfr,g ideas of Barret (2004), Schumpeter (1934), Kruger (2004),
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2.3 Theoretical Review
2.3.1 Organizational Evolutionary Theory (Aldrich, 1999).
In Aldrich’s evolutionary model, organizations flourish or fail because they are more or
less fit for the particular selection environment in which they operate.

Rather than

explaining organization success and failure by appealing to managerial intentions,
Aldrich’s evolutionary account focused on whether organizations have the appropriate
traits for a particular selection environment, irrespective of whether managers intended
these traits. Schumpeter was the most prominent advocate of the position that economic
change needed to be conceptualized as an evolutionary process.

Organizational

evolutionary theory seeks to describe the social, economic, and technological forces that
give rise to new organizations and that change the nature of those organizations’ functions
and purpose over time.

The theory describes four processes—variation, selection,

retention, and struggle—to describe how populations of organizations emerge and vanish
(Aldrich, 1999).

The longitudinal perspective of the theory makes its application to

assessing the emergence, survival, and growth of new ventures relevant. Variation occurs
when individuals and organizations change their routines, competencies, or structural form
(Aldrich, 1999). Such changes can be intentional and planned or can occur through luck or
mistake. For example, when organizations invest in R&D they may create new production
methods that improve on standard practices. This type of intentional variation contrasts
with variations created blindly such as when organizations in moments of crisis resort to
improvisation to mitigate losses. Improvisation in such a case may lead to discovery of
new routines that improve on past organizational processes (Aldrich, 1999).
The utility of a variation to an organization depends highly on selection processes that
grant certain variations legitimacy and resources for adoption. Hence what organizations
learn from their environment and how they process this information for future reference is
cyclical and bounded within the confines of physical space.

Furthermore, once

organizations learn to thrive in their limited and simplified context, they are prone to
failure when that context changes (Levinthal & March, 1993).
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Hence, selection in the context of incubation occurs in three sequential stages. First,
incubators and prospective tenants must select one another. In evolutionary theory, the
relationship between an incubator and a tenant is supposed to be symbiotic—the two
parties exist for distinct purposes but their interdependence is mutually beneficial
(Aldrich, 1999). In the second stage of selection, incubators offer advice and help tenants
select routines, competencies, and structures to improve their performance and odds of
survival. The third stage of selection occurs outside the safe confines of the incubator and
the process of organizational retention described in evolutionary theory determines its
outcome.

According to evolutionary theory, retention occurs when organizations are

allowed to capture value from their selected variations (Aldrich, 1999).

When

environments retain organizations and allow them to secure resources and enact
transactions with other individuals and organizations, the process of evolution has
effectively made a choice in preserving, duplicating, and reproducing a specific set of
routines, competencies, and organizational structures. The retained organizations—those
that survive and hopefully grow—are the ones which have acquired a set of routines,
competencies, and organizational structure that allows them to outcompete other
organizations in the struggle for scarce financial and human resources, among others
(Aldrich, 1999). Thus, evolutionary theory says, tenants will fail if there is a strong
misalignment between the routines, competencies, and processes they develop in the
incubator and those that un-incubated ventures develop on their own.
2.3.2 Options Theory (Hackett & Dilts, 2004).
This theory seeks to predict and explain how business incubators and the process of
business incubation increase the likelihood that new ventures will survive the early stages
of development. It conceptualizes the incubator as an entrepreneurial firm that sources and
macro-manages the innovation process within emerging organizations, infusing these
organizations with resources at various developmental stage-gates while containing the
cost of their potential failure. The incubator is the unit of analysis while incubation
outcomes—measured in terms of incubatees’ growth and financial performance at the time
of incubator exit—provide indicators of success. Our model of the incubation process and
specification of the range of possible incubation outcomes offer implications for
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managerial practice and policy-making vis-à-vis incubator management and good
entrepreneurial failure. Two main rationales for incubation have emerged. The first view
regards incubation as a way of addressing market failures which limit the ability of hightech start-ups to overcome uncertainty and obstacles associated with the early stages of
firm development (Phan et al., 2005). Those who subscribe to the market failure view
believe that failures stem from the relatively high costs and risks associated with providing
support to high-tech start-up companies. Private sector institutions are unwilling to absorb
the costs and risks if the potential to capture commercial value of the technology being
exploited is too uncertain.

The second view regards incubation as a catalyst to

systematically accelerate the entrepreneurial process thereby institutionalizing the support
of ventures with potential for high growth (Hansen et al., 2000). Fundamentally, the real
options approach in entrepreneurship theory gives lessons on how to respond to future
information arrival.

2.4 Study Gaps:
In the course of reading and studying the literature for the purpose of this study, the
following gaps were identified:
e

From the relevant literature visited, it is clear that there i~ insufficient empirical
study on the area of technology incubation and technology entrepreneurship
growth. The researcher was unable to find a single empirical study on the concepts
from the study area. This is corroborated in an exploratory study conducted by
Lukman Raimi and Ashok Patel (2014).

o

Most of the study on the concepts were conducted in the US, Europe and Asia,
only a few where conducted in Africa.

Variance becomes greater when one

compares developing Countries with developed Countries (Inanga& Azih, 2014).
Hsu et al. (2003); Akçomak and Taymaz (2007) also posited that there are only a
few studies that quantitatively evaluate incubator experience in developing
countries. Hence the need for more local studies.
•

Most of the studies conducted in Nigeria were case studies, despite the fact that the
incubators are spread all across the country. Caleb Muyiwa Adelowo et al., (2015)
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posited that one of the limitations of their study is that the results may not be
generalized because of limited sample. This study has a better coverage with a
much larger study population.
•

Although most scholars see direct effect of incubation on new venture
performance, Chen (2009) found no direct effect on new venture performance as a
result of incubation while studying Taiwanese incubators.

This might be a

minority view and may not necessarily be true, but there is the need for further
empirical investigation.
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CHAPTER THREE
METHODOLOGY
3.0 Introduction
This chapter elaborates on the general procedure for conducting the research. It
particularly spelt out the philosophical foundation, research design, and the study
population, sampling technique as well as how data was gathered, processed and analyzed.

3.1 Philosophical foundation
Based on the mixed nature of the study, the study used positivist epistemology with
objective ontology together with interpretivist epistemology and subjective ontology.
Ontology is the nature of reality (Hudson & Ozanne, 1988) while epistemology is the
relationship between the researcher and the reality (Carson et al., 2001) or how this reality
is captured or known. Positivist epistemology focuses on explaining and predicting what
happens in the social world by revealing regularities and causal relationships between its
elements or variables (Burrell & Morgan, 1979). The positivist approach is applied to
research where the overall aim is to record, measure and predict reality through a set of
predetermined variables and/or constructs (Coviello & Jones, 2004).

The objective

ontological perspective of this study assumes that there is a single reality in the social
world, which is external to individual researcher cognition. Therefore, the study maintains
researcher’s independence from the observed (Ardalan, 2009). In achieving this, the study
was conducted from the perspectives of those who were involved in the technology
incubation program (incubated enterprises). The approach has the ability to provide a
causal description and explanation of the forces at work. The approach accounts for
events through investigating the process, mechanism, and structure of the events (Coviello
& Jones, 2004).
The position of interpretivism in relation to ontology and epistemology however, is that
reality is multiple and relative (Hudson & Ozanne, 1988).

Lincoln and Guba (1985)

explained that these multiple realities also depend on other systems for meanings, which
make it even more difficult to interpret in terms of fixed realities (Neuman, 2000). The
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knowledge acquired in this discipline is socially constructed rather than objectively
determined (Carson et al., 2001, p.5) and perceived (Hirschman, 1985; Berger &
Luckman, 1967; Hudson & Ozanne, 1988).

The researcher and his informants are

interdependent and communally interactive (Hudson & Ozanne, 1988), the researcher
therefore remains open to new knowledge all through the study and lets it grow with the
help of informants (Hudson & Ozanne, 1988).

The target of interpretivist research is to

appreciate and interpret the meanings in human behavior rather than to generalize and
foretell causes and effects (Neuman, 2000; Hudson & Ozanne, 1988). For an interpretivist
researcher it is vital to understand motives, meanings, reasons and other prejudiced
experiences which are time and context bound (Hudson & Ozanne, 1988; Neuman, 2000).
3.2 Research design
Descriptive, correlative and cross-sectional designs were adopted for this study. It was
descriptive as it describes the relationship between technology incubation and technology
entrepreneurship growth.

It is correlative because the study ascertained whether

technology incubation and technology entrepreneurship growth were correlated. It was
cross-sectional as responses from respondents were collected at once in order to minimize
time and cost involved. A quantitative, cross-sectional approach was the most appropriate
due to its economy of design and a rapid turn around in data collection (Creswell, 2003).
Leedy and Ormrod (2005) also suggested that quantitative research is used to answer
questions about relationships among measured variables with the purpose of describing,
predicting, and controlling phenomena. In addition, quantitative approach can reliably
determine if one idea or concept is better than the alternatives (Anderson, Sweeney &
Williams, 2000). Hence quantitative research design satisfies the needs of this study.

3.3 Study Population
The population of this study were the graduated enterprises of the Technology Incubation
Centers in the seven states of North Western Nigeria. There are technology incubation
centers in six of the seven states of Kaduna, Kano, Katsina, Kebbi, Jigawa, Sokoto and
Zamfara with a total of 161 graduated enterprises (1994 -2011). Kano had 53 graduated
enterprises, Kebbi 34, Sokoto 47, and Zamfara (Gusau) 27. Kaduna and Katsina were yet
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to graduate while Jigawa was yet to have a Technology Incubation Center established.
The units of analyses for this study were the graduated enterprises, while the units of
enquiry were the Chief Executive Officers of those graduated enterprises.

3.4 Sampling Procedures/Techniques
Both probability and non-probability sampling (purposive, stratified and simple random)
were used to select the sample in the study.

3.4.1 Nonprobability sampling
The target respondents in this study were enterprises that underwent incubation for at least
three years and had graduated by or before the end of 2011 from the technology
incubation centers in North Western Nigeria, comprising Kano, Kaduna, Katsina, Kebbi,
Jigawa, Sokoto and Zamfara (Gusau) states. This, by implication, means that they must
have existed for at least three years after incubation. This was considered necessary for
the enterprises to experience growth (Schwartz, 2009). Non probability purposive
sampling was therefore used on the study population (161 graduated enterprises) to arrive
at a target population of 112 using inclusion criteria as follows:
o

The respondents were taken from Kano, Sokoto, Kebbi and Zamfara
(Gusau) states in order to satisfy the criteria of incubators that existed for at
least six years.

o

These incubation centers (Kano, Sokoto, Kebbi and Zamfara) had
graduated enterprises that existed for at least three years after incubation.

o

Kano had 39 graduated enterprises, Kebbi 18, Sokoto 34 and Zamfara
(Gusau) 17.

o

These totaled 112 (39 + 17

o

This implies that 49 graduated enterprises across the four Technology

+

34

+

22 = 112) graduated enterprises.

Incubation Centers studied did not meet the inclusion criteria.
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3.4.2Probability sampling
•

Stratified proportional sampling was then used because the population was
divided into sub populations in which the elements within each sub-group
were homogeneous. Therefore, the sampling frame was divided into four
strata. The sample size of 86 (obtained using Krejcie and Morgan, (1971))
was apportioned to all categories included in the study (on pro rata basis) to
ensure that the sample was truly representative.

•

Simple random sampling was then used to select independently from each
sub population, and each member of the sub group was given an equal
chance of being selected using table random to ensure that the sample was
unbiased.

3.5 Sample Size
According to McMillan and Schumacher (2001), sample size should be adequate to the
research by being large enough to approximate the characteristics of the population
satisfactorily and provide a credible result. The sample size of 86 graduated enterprises
was therefore determined using Krejcie and Morgan’s table (1971) for determining sample
sizeoutofll2.
Table 3.1 Sample size distribution
S/No

Category ofRespondents

Target Population

Sample Size

1

Graduates of Kano TIC

39

30

2.

Graduates of Kebbi TIC

17

13

3.

Graduates of Sokoto TIC

34

26

4.

Graduates of Gusau TIC

22

17

Total

112

86

Source:

(Research, 2016)
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3.6 Selection of key informants
To gather more information relevant to this study, 16 key informants were selected from
the sample (86) for interview. These informants were the Chief Executive Officers of
graduated enterprises with at least three years post incubation experience. Their consents
were sought before the selection.
3.7 Measurement of Study Variables
Technology Incubation was measured using the mandates (NBTI, 2014) given to the
Technology Incubation Centers by the Nigerian Government as follows: Business basics
consisted of five questions to measure managerial skills acquired by incubatees.
Technology Transfer consisted of five questions to measure technical skills acquired by
incubatees. Mentoring consisted of five questions to measure experience sharing and
guidance and counseling assist offered incubatees.

Technology Commercialization

consisted of five questions to measure assist on incubatees’ products marketing. Access to
finance consisted of five questions to measure ease of capitalization by incubatees.
Higher education resources consisted of five questions to measure availability and
accessibility to institutions of higher learning resources by incubatees.

Networking

consisted of five questions to measure incubatees’ linkages to the industry. Regulatory
compliance and patenting consisted of five questions to measure assist in product
standardization, registration and licensing.

Government policies consisted of five

questions to measure incubators effectiveness. To measure Technology entrepreneurship
growth, Delmar F, Davidson P., Gartner W (2003) and Inanga and Azih (2014) were
adopted as follows: Output after graduation was compared with that of incubation. Sales
turnover after graduation was compared with that of incubation. Number of employees
after graduation was compared with that of incubation. Net worth after graduation was
compared with that of incubation. Product quality after graduation was compared with
that of incubation. Physical infrastructures consisted of five questions to measure the
level of service delivery by the providers of these critical services.
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Table 3.2 The operationalization of the study variables
~oncept

1st

order variable

‘echnology
~icubation

Incubator Based
Act(IBA)

Env. Based
Activities (EBA)

2’~ order
variable
Business
Basics
Tech.
Transfer
Mentoring

Item

Source

5

5

(Buys et al., 2007; Struwig, 2011; NBTI, 2014;
Vilhunen Ct al., 2014; Wang et al., 2008)
(Struwig, 2011; Vilhumen et al., 2014; NBTI,
2014)
(Vilhunen et al., 2014; Struwig, 2011; NBTI, 2014)

Commerci
ali-zation
Networkin
g

5

(NBTI, 2014)

5

5

(Hansen et al., 2000; Nowak & Grautham, 2000;
Buys et al., 2007; Castro et al., 2014; Wang et al.,
2008; Vilhunen et al., 2014; NBTI, 2014)
(NBTI, 2014)

5

(Buys et a!., 2007; NBTI, 2014)

5

(Zhou, 2009; Struwig Ct al., 2011; Wang et al.,
2008; Vilhunen et al., 2014; NBTI, 2014)

5

Reg.
Complianc
e&
Patenting
Higher
Educ.
Resources
Access to
Fin.&
Cap.
Govt.
Policies
echnology
itrepreneur
lip Growth

5

Revenue Gen.

-

I

(Buys Ct al., 2007; MeClusky et al., 1990;
Research, 2016)
(Delmar Ct al., 2003; Gupta et a!., 2013)

Output

-

1

(Delmar et a!., 2003)

Employees

-

2

Net-Worth

-

1

Sales Turnover

-

1

Product Quality

-

1

(Zhou et a!., 2009; Davidson et al., 2002; Delmar et
al., 2003)
(Hopkins Ct al., 1997; Lee et al., 2003; Delmar et
a!.; 2003)
(Autio et a!., 2000; Florin et al., 2003; McDougall
et a!., 1994; Gupta et a!., 2013; Delmar et al., 2003)
(Gupta et a!., 2013; Delmar et a!., 2003)

-

5

[ediating
Physical
iriable
Infrastructure
Source: Research, 2016.
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(Wang et al., 2008; Struwig et al., 2011; Vilhunen
et a!., 2014)

3.8 Research Instruments
The research instruments used in this study were questionnaire and interview schedule.
3.8.1 Questionnaire
A questionnaire is a systematized way of drawing information from the respondents
(Kinnear & Tailor, 1996). Four point Likert scale questions were used to measure both
the dependent, independent and mediating variables. Respondents were asked to give
responses that were anchored strongly disagree (1), disagree (2), agree (3) and strongly
agree (4), which corresponds with their perceptions or attitudes about technology
incubation and technology entrepreneurship growth.

A four point Likert scale was

preferred because an odd numbered Likert scale has a mid-point. Each respondent may
have a different interpretation of the mid-point even when it is labeled. As posited by Jan
Losby et al. (2012), that in a recent study it was shown that possible interpretations of the
mid-point can be: Do not know, Unsure, Do not care, No opinion, Neither, Neutral, Both
equal parts of agree and disagree, Undecided, Not applicable, or Unwilling to answer.
From this long list therefore, it can be adjudged that the mid-point can be confhsing to
respondents which may introduce measurement error.

Furthermore, Likert questions

were preferred for the study because the responses are easily quantifiable and subjective to
computation and mathematical analysis.

Also, Likert scale is a quick, efficient, and

inexpensive method of data collection. Likert scale has been used satisfactorily by a
number of empirical studies (e.g. Shehu, 2014; Mbizi et al., 2013 and Boso et al., 2013).
As recommended by O’Sullivan, Rassel and Berner (2003), the questionnaires were
evaluated by three dimensions of reliability, stability, equivalence, and internal
consistency.

To establish operational validity, not less than three questions were

developed to measure a given variable. According to Folz (1995), the hallmarks of survey
questionnaire are clarity, simplicity, and attractiveness. Clear and logical questions with
suitable response choices foster accurate and consistent responses. The flow of questions
should be logical, so that the respondents would be able to see easily the relationship
between the questions asked and the stated objectives of the research (Casley & Kumar,
1988).

The survey questionnaire utilized the closed-ended question format that gives a
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uniform frame of reference for respondents to decide their answers (Weisberg & Bowen,
1977).

The questionnaire was divided into four sections.

In section I, demographic

questions were asked to provide a profile of the respondents.

Section II measured

Technology Incubation (45 questions), Section III measured Technology entrepreneurship
Growth (25 questions), and Section IV measured Physical Infrastructure (5 questions), the
moderating variable.
3.8.2 Interview Guide
In addition to the questionnaire, interview was also employed to collect data from the
selected key informants.
(Ahuja, 2001).

Interview is verbal questioning of selected key informants

The interview schedule consisting of 10 items was used to collect

additional data. The interview with the key informants took average of 45 to 60 minutes
each. Interview was used to strengthen the results obtained from the study using a Likert
scale questionnaire.

3.9 Data Gathering Procedure
Primary data were obtained through self-administered questionnaires to the respondents.
In addition, the researcher used personal interviews to probe further and seek clarifications
on unclear issues. Interview was used to strengthen the quantitative results.

3.9.1 Before the Administration of the Questionnaires
The researcher obtained an introduction letter from the College of Higher Degrees and
Research (CHDR) in order to solicit approval from the respective organizations to conduct
the study. The questionnaires were produced in surplus. Three research assistants were
employed and trained to assist in the administration of the questionnaires.

3.9.2 During the Administration of the Questionnaires
The respondents were requested to complete the self-administered questionnaires with the
aid of the research assistants who gives clarification where necessary. In the event of the
unavailability of the respondent, drop offYpick up method was used. The researcher went
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round to pick up the completed questionnaires after confirming with the respondents on
phone. Respondents that failed to respond after six weeks, in addition to at least two visits
and phone calls, were regarded as non-responsive.
3.9.3 After the Administration of the Questionnaires
The researcher checked and scrutinized all the questionnaires to ensure that they were
filled correctly.

The questionnaires were then cleaned and edited in preparation for

analysis, using SPSS package.

3.10 Validity of Instruments
Validity of instrument is the degree to which a measurement scale measures what it is
intended to measure (Nunnally, 1978). It is “the extent to which a measuring instrument
measures what is supposed to measure, Alonge (1985). Construct and content validities
were determined before the application of the instrument for data collection. Face and
content validity were carried out for both questionnaire and interview guide.
construct validity was carried out for the questionnaire.

While

In conducting the construct

validity, a pilot study with 30 respondents was conducted, where the convergent and
discriminant validity were ascertained.

3.10.1 Validity of the Questionnaire
In validating the questionnaire, the study conducted face validity by subjecting the
questionnaires on technology incubation, technology entrepreneurship growth and
physical infrastructure to two supervisors for the determination of their appropriateness
and correctness.
Content validity assesses the extent to which the instrument provides adequate coverage of
the research questions (Copper & Schindler, 2006). The content validity tests the degree
at which the variable reflects the contents it seeks to measure.

It is the degree of

correspondence between the measures of a construct and its conceptual definition (Hair et
al., 2010). Basically content validity is assessed through expert reviews and pretesting of
the sample data instrument on a section of the population of the study (Hair et al., 2010;
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Maihotra & Grover, 1998; Miller et al., 2009). Hence it comes after constructing the
survey but before collecting data. It is about contents not about statistical analysis. It
reflects different view points of experts (referees) on the estimation of relevance, clarity
and completeness.

The content validity was conducted by distributing the prepared

questionnaire to five (5) experts having wide experience relevant to business development,
entrepreneurship, and economics and statistical analysis in order to get their comments.
Five point ordinal scale represented by 1=Not Relevant, 2=Some What Relevant,
3Relevant, 4=Most Relevant and 5=Very Relevant was used for the assessment. The
ratings and comments of the experts were then collected, evaluated and discussed with
supervisors and required modifications were made to the questionnaire. The results of the
manual calculation of the CVI is shown in table 3.3 below. According to Field (2009), the
CVI should not be less than 0.70.
Table 3.3 Expert’s Content Validity Index Table
Experts

Content Validity Index (CVI)

Expert 1

0.88

Expert 2

0.90

Expert 3

0.82

Expert 4

0.95

Expert 5

0.80

Average

0.87

Source: Primary Data, 2016.
Similarly, the study computed expert’s content validity index per construct. The result is
depicted in table 3.4.
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Table 3.4 Expert’s Content Validity Index per Construct
Business Basics

0.89

Technology Transfer

0.83

Mentoring

0.90

Technology Commercialization

0.88

Access to Finance

0.82

Higher Education Resources

0.90

Networking

0.88

Regulatory Compliance & Patenting

0.87

Government Policies

0.90

Revenue Generation

0.90

Output

0.90

Sales Turnover

0.88

Number of Employees

0.90

Net Worth

0.80

Product Quality

0.84

Physical Infrastructures

0.87

Average

0.87

Source: Primary Data, 2016.

Construct validity however focuses on the assessment of whether the way a particular
measure relates to the other measure is consistent with theoretically derived hypothesis. A
pilot study with 30 respondents was conducted in an attempt to ascertain the best structure
or component that describe the study variable, and also to reduce to a minimum but
meaningful components of each construct. The responses were cross checked, inputted
and analyzed using SPSS (Amin, 2005). Exploratory factor analysis was then used to
obtain convergent validity and discriminant validity. Comrey (1973) and Gorsuch (1974)
suggested a range of minimum sample sizes from 50 to 1000 for exploratory factor
analysis to be used. This study has a sample size of 86.
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3.10.2: Convergent Validity
Communalities and determinants were used to ascertain how the items in the questionnaire
are related to each other. Field (2009) posited that the communalities should be equal or
greater than 0.5, while the determinants should be equal to or greater than 0.000.
Table 3.5: Communality Table (Incubator Based Activities)
Items
Initial

Extraction

Incubatees are tutored on bankable business plan design & analysis

1.000

.659

Trainings on finance and resources management provided

1.000

.734

Recruitment support to build a productive personnel base provided

1.000

.785

Adequate staff always available on knowledge transfer support

1.000

.842

Technical training for knowledge sharing among incubatees provided

1.000

.865

High priority always accorded to incubatees counseling

1.000

.890

Post incubation visits sustained for permanent mentoring impact

1.000

.852

1.000

.685

1.000

.864

Competitiveness of incubatees product through value added support is
ensured
Platform for finished products display has been provided
Source: Primary Data, 2016.
Determinant=0.018
Table 3.5 above depict the communalities of items in incubator based activities which
shows convergence. The items on the questionnaire are highly correlated with each other.
This is evident as all the items in the table are having factor loadings above 0.5, ranging
from 0.559 to 0.890, and the determinant of 0.018 which is greater than 0.000.
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Table 3.6: Communalities (Environmental Based Activities)
Items

Initial Extraction

Relationship with funds providers established by the TIC

1.000

.685

The TIC strive to secure public subsidies for incubates

1.000

.740

TIC linked to institutions of higher learning within the vicinity

1.000

.732

Experts from higher institutions render support when required

1.000

.753

Cross fertilization of ideas with higher institutions encouraged

1.000

.681

Trainings, seminars etc organized by the higher institutions for incubatees

1.000

.748

TIC entrepreneurial support network linked to incubatees

1.000

.594

Networking efforts of TIC raises incubatees credibility

1.000

.648

Assist on products standardization advanced to incubatees

1.000

.895

Sensitization on intellectual property rights advanced to incubatees

1.000

.778

Incubatees’ assisted to patent their products with relevant agencies

1.000

.785

Incubators are cost-effective means of promoting public policies

1.000

.682

Firms remain within local environment after graduation

1.000

.815

Extraction Method: Principal Component Analysis.
Determinant=O.004
Source: Primary Data, 2016.
Similarly, the result from communality table 3.6 above shows convergence, indicating that
all the items on the questionnaire of environmental based activities are highly correlated
with each other. The communality table having loadings greater than 0.5, with loadings
ranging from 0.594 to 0.895 and determinant of 0.004 which is greater than 0.000,
confirms that.
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3.10.3: Kayser Mayer 01km and Bartlet’s Test
For sampling adequacy and internal consistency, the study generated Kayser Mayer 01km
(KMO) coefficient of 0.82, and Bartlet’s test coefficient of 0.00 which according to field
(2009), it should not be less than 0.70 and 0.05 respectively.
Table 3.7: KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

0.82

Bartlett’s Test of Sphericity

Approx. Chi-Square

41.242

Df

10

Sig.

.000

Source: Primary Data, 2016.
3.10.4: Discriminant Validity
The result obtained from pilot study revealed that the exploratory factor analysis of
discriminant validity on both technology incubation and technology entrepreneurship
growth, shows the following rotated component matrices results were generated. All the
unrelated items were detached and loaded separately from each other.
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Table 3.8 Rotated Component Matrix (Incubator Based Activities)
Items

Component

Bus.

Tech.

Mentori

Tech.

Basics

Transfer

ng

Comm.

Incubatees are tutored on bankable business plan design &
analysis
Trainings on financial and resources management provided

.858

Recruitment support to build a productive personnel base
provided
Adequate staff always available on knowledge transfer support

.723

Technical training for knowledge sharing among incubatees
provided
High priority always accorded to incubatees counseling

.781

Post incubation visits sustained for permanent mentoring
.824

impact
Competitiveness of products through value addition ensured

.802

Platform for finished products display has been provided

.725

Eigenvalues

2.044

1.204

1.122

1.065

%of Variance

25.52

15.08

14.06

13.29

Cumulative % of Variance

25.50

40.60

54.66

67.95

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.
Source: Primary Data, 2016.

The result from exploratory factor analysis using discriminant validity on table 3.8
confirms the multi-dimensionality of incubator based activities, with four constructs which
are independently loaded in four columns consisting of: Business Basics, Technology
Transfer, Mentoring and Technology Commercialization.

The result also shows the

rotated component matrix discriminated and loading highly on distinct factors, having the
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Eigen values of: 2.044, 1.204, 1.122 and 1.065. According to Field (2009), Eigen value
should be equal or greater than one. The cumulative percentage of variances are 25.50,
40.60, 54.66 and 67.95 respectively of which according to Field (2009) the cumulative
percentage of variance should be above 60%. This shows that all the unrelated items were
detached.
Table 3.9: Rotated Component Matrix (Environmental Based Activities)
Factor
Component______

Relationship with funds providers established by the TIC
The TIC strive to secure public subsidies for incubatees
TIC linked to institutions of higher learning within the
vicinity
Experts from higher institutions render support when
required
Cross fertilization of ideas with higher institutions
encouraged
Trainings organized by the higher institutions for incubates
TIC entrepreneurial support network linked to incubatees
Networking efforts of TIC raises incubatees credibility
Assist on products standardization advanced to incubatees
Incubatees sensitized on intellectual property rights
Assist on products patenting with relevant agencies offered
Incubators are cost-effective way of promoting public
policies
Firms remain within local environment after graduation
Eigen Values
%Variance
Cumulative %
Extraction Method: Principal Component Analysis.

Access
Higher
NetReg.
Govt.
Finance Ethic. Res. work Compi. Policies
.564
.811
723

Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 8 iterations.
Source: Primary Data, 2016.
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874
650
.762
.551
.762
.638
.681
.875
652

3.618
27.81
27.81

1.955
15.02
42.83

1.324
10.16
52.99

1.219
10.38
63.37

.886
1.213
9.320
72.69

The result from exploratory factor analysis on table 3.9 using discriminant validity shows
that environmental based activities is multi-dimensional, with five constructs, namely
Access to Finance, Higher Education Resources, Networking, Regulatory Compliance and
Patenting and Government Policies which are maintained and independently loaded in five
columns.

The result also depicted that rotated component matrix discriminated and

loading highly on distinct factors, with the Eigen values of 3.618, 1.955, 1.324, 1.219 and
1.213 which Field (2009) asserted that it should be equal or greater than one; with
cumulative percentage of variances of: 27.81, 42.83, 52.99, 63.37 and 72.69 respectively.
Field (2009) suggested that the cumulative percentage of variance should be above 60%.
This shows that all the unrelated items were detached.
3.10.5: Validation of Interview Guide
Face and content validities were used to ascertain the validity of interview guide. Face
validity was achieved by subjecting the interview guide to the scrutiny of two supervisors
to determine its suitability in eliciting the data relevant to achieve the study objectives.
Five additional copies of the interview guide were further given to experts for their
judgment based on simple scale of five point ordinal scale statement rated ranging from:
very relevant, quite relevant, relevant, somehow relevant and not relevant and the study
arrived at content validity index (CVI) of 0.87. Field (2009), suggested that CVI should
not be less than 0.70. This was calculated manually, by aggregating a proportion of
questions seem relevant divided by the total number of questions using the following
formula;
VR,QR,R
Total number of questions
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The following CVIs of interview guide by experts were generated.
Table 3.10
Questions

Content Validity Index (Interview Guide)
Expert
1
Is the incubation center providing adequate 0.8
trainings towards business development
during incubation?
Does the TIC perform its brokerage role of 0.85
marketing the products of the incubatees
effectively?
Does the TIC facilitate capital acquisition and 0.8
access to financial resources outside the center
either from governmental or nongovernmental
sources?
Does the TIC sensitize, and assist incubatees 1.0
on regulatory compliance and patenting of
their products to secure ownership, product
standardization and originality?
Is there a significant difference between your 0.95
present sales and generated revenue with that
of incubation?
Is there a significant difference between your 0.9
present output and product quality and that of
incubation?
Are physical infrastructures like electricity,
0.8
water supply etc. critical to the survival and
growth of your enterprise and is their supplies
adequate for your operations?
Is access to the services of government
0.9
agencies relevant to your business operations
relatively easy?
Do you believe that incubation has helped in
0.9
the growth and development of your
enterprise?
Did you see technology incubation as a very
cost-effective instrument for public policy
promotion and is its administration
satisfactory?
Total CVI
Source: Primary Data, 2016.
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Expert
2
0.8

Expert
3
0.8

Expert
4
0.9

Expert
5
0.8

0.80

0.9

0.9

0.8

0.9

0.8

0.85

0.9

0.9

0.9

0.9

0.8

0.9

0.9

0.9

0.9

0.85

0.9

0.8

0.9

0.9

0.8

0.9

0.9

0.9

0.8

0.8

0.9

0.85

0.9

0.9

0.9

0.9

0.85

0.9

0.8

0.9

0.88

0.87

0.86

0.87

0.87

The results in table 3.12 shows that the content of the interview guide corresponds to the
content of the theoretical concept it is designed to measure. Pretesting was then done on a
pilot population similar to the main study population to ensure adequate internal
consistency of the measurement scales before proceeding with the main study (Hoxha &
Capelleras, 2010).
3.11 Reliability Test
Reliability describes the degree to which the measurement instrument accurately and
repeatedly measures the intended construct (Churchill, 1979).
consistency and stability of an instrument.

Reliability tests the

In other words, it tests the degree of

consistency which measures the attribute. Researchers argue that a measure is reliable if
it gives the same results each time the situation or the factor is measured. Two tests can
be used to measure the consistency of the questionnaire; the Split-Half method and the
Cronbach Alpha Coefficient. Using SPSS version 20.0, the internal consistency of the
measurement tools, in this study, were analyzed by determining the Cronbach Alpha
Coefficient.

Sekaran (2000) recommended a value above 0.6 for good internal

consistency.

Table 3.11 shows the results of the reliability analysis showing all

Cronbach Alpha Coefficient were above 0.6 (In fact, all values except Technology
Transfer, Technology Commercialization, Access to Finance and Government Policies
were above 0.7), an ideal for good internal consistencies (De Vellis, 2003).

It was

therefore concluded that the measurement tools were consistent, reliable and usable for
the data collection survey.
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Table 3.11

Reliability Statistics of Constructs

Section

Cronbach’s

Items

Interpretation

Alpha
Business Basics

.845

5

Reliable

Technology Transfer

.851

5

Reliable

Mentoring

.846

5

Reliable

Technology Commercialization

.836

5

Reliable

Access To Finance

.839

5

Reliable

Higher Education Resources

.840

5

Reliable

Networking

.849

5

Reliable

Regulatory Compliance And Patenting

.833

5

Reliable

Government Policies

.848

5

Reliable

Technology Entrepreneurship Growth

.881

6

Reliable

Physical Infrastructure

.833

5

Reliable

Source:

Primary Data (2016)

3.12 Testing for Statistical Assumptions
Compliance of data to multivariate statistical assumptions ensures model robustness (Hair
et al., 2010). Therefore, it was imperative to test for statistical assumptions before
application of multivariate analysis to avoid potential violations which would distort and
bias results. Consequently assumptions of normality, linearity and homogeneity of
variance, and no multicollinearity were tested to explore and describe data distribution,
after the data was cleaned and edited.

3.12.1 Normality test
Normality relates to the shape of the distribution which is symmetrical and pointy with a
mean of zero and standard deviation of 1 (Field, 2009). Normality of the data of the
research was assessed using skewness and kurtosis (Hair et al., 2010). Kurtosis is the
peakedness or flatness of the distribution of the data, whereas skewness describes the
symmetrical balance of scores on either side of the distribution. According to Pallant
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(2001) any number that is not greater than three is closer to zero. As presented in Table
3.12 below, it was established that skewness and kurtosis statistics are close to zero for
incubator based activities, environmental based activities, growth and the moderating
variable. This was further confirmed by the normal probability plots (P- P and

Q-Q)

and

the histogram since most of the data points are close to the line of best fit.
a.

Figure 3.1

P-P Plot

0
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0.
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The p-p plot in figure 3.1 above evaluate the skewness of distribution. Here it shows the
positive direction of the relationship where most of the points are located near the straight
line which suggests that the data was normal.
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b

Figure 3.2

Q-Q Plot
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The normal probability plot of

Q-Q

is also useful for testing normality of data. Most

points are located near the straight line, which suggests that the data was normal.
c.

Figure 3.3

Histogram
Histogram
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From the pattern displayed by the shape and spread of distribution in the histogram, the
data appear to be normally distributed. Although, as Fama (1965) observes, absence of
normality does not violet validity of series in management and economics.
d. Skewness and Kurtosis
Table 3.12 depicts the values for skewness and kurtosis for the independent variables
(Incubator Based activities and Environmental Based Activities), dependent variable
(Growth) and the moderating variable (Physical Infrastructure).
Table 3.12: Skewness and Kurtosis
Factor

Means

Std. dev.

Skewness

Kurtosis

Incubator Based Activities

3.25 18

.32118

.402

.001

Environmental Based Activities

3.1905

.295 87

.497

.155

Growth

3.3075

.54545

-.645

-.016

Physical Infrastructure

3.2786

.32490

.313

-.334

Source: Results of data analysis 2016.
As shown in table 3.12, the values of skewness and kurtosis suggests the data was
normally distributed because all the values appears close to zero. According to Pallant
(2001) any number that is not greater than three is closer to zero.
d.

Kolmogorov - Smirnov

Table 3.13 Kolmogorov - Smirnov

Kolmogorov-Smirnova
Shapiro-Wilk
Statistic Df Sig.
Statistic df
Sig.
Growth
.184 30
.190
.900 30
.418
Incubator Based Activities
.088 30
.179
.987 30
.572
Environmental Based Activities
.078 30 .200*
.984 30
.410
Physical Infrastructure
.347 30
.322
.776 30
.352
*• This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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Source: Results of data analysis 2016.
Because the sample size was small (86) Shapiro-Wilk was adopted. The Sig of all the
variables in table 3.13 have exceeded the p-value (p<0.05), suggesting normal distribution.
3.12.2 Linearity Test
Linearity assumption directly relates to the bias of the results of the whole analysis (Keith,
2006). It defines the dependent variable as a linear function of the predictor (independent)
variables (Darlington, 1968). Multiple regression can accurately estimate the relationship
between dependent and independent variables when the relationship is linear in nature
(Osborne & Waters, 2002), therefore it is essential to examine analyses for linearity
(Osborne & Waters, 2002).

If linearity is violated all the estimates of the regression

including regression coefficients, standard errors, and tests of statistical significance may
be biased (Keith, 2006).

This is determined through a scatter plot.

If there is no

departure from linearity you would expect to see a random scatter about the horizontal
line. Any systematic pattern or clustering of the residuals suggests violation (Stevens,
2009). This is clearly depicted in the scatter plot below.

Figure 3.4 Scatter Plot
Depende~(~~: Growth
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3.12.3 Homogeneity of Variance (Homoscedasticity) Test
Levene
Statistic

Technology
Incubation

dfl

d12

Sig.

Based on Mean

4.601

1

30

.055

Based on Median
Based on Median and
with adjusted df

3.941
3941

1
1

30
30

.078
.499

Based on trimmed mean

4.585

1

30

.085

Homoscedasticity implies that the variance of one variable shoula be stable at all levels of
the other variables. In this research, homoscedasticity was tested by applying Levene’s
test in which the equality of variance is assured if the F-statistic is not significant (P<0.05)
as shown in table 3.14 below.
Table 3.14
Source:

Homogeneity Test
Research, (2016)

3.12.4 Multi-co linearity Test
Multi-co linearity exists when there is a strong correlation between two or more
independent variables in a regression model. With high co linearity, it is difficult to find
distinct effects of individual independent variable on the dependent variable since it
increases the standard error which affects the size of regression coefficients and limits the
size of multiple correlations. In this study, multi-co linearity was checked using tolerance
levels and the variance inflation factor ((VIF). According to De Vaus (2002), a tolerance
value below 0.2 and a variance inflation factor (VIF) above 5 indicates a high risk of
multi-co linearity between the explanatory variables.
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Table 3.15
Model

Multi-co-linearity Results
Collinearity Statistics
Tolerance
.400

VIF
1.998

Technology Transfer
Mentoring
Technology Commercialization
Access to Finance
Higher Education Resources

.479
.497
.435
.432
.436

2.089
2.011
2.300
2.315
2.296

Networking

.453

2.206

Regulatory Compliance & Patenting
GovernmentPolicies
Dependent Variable: Growth

.463
.587

2.162
1.703

Business Basics
•
Incubator Based Activities

nvironmental Based
Activities

a.

Table 3.15 above depicts the results of multi-co-linearity test. All the tolerance values are
above 0.2 while the VIFs are below 5 suggesting no multi-co-linearity.

3.13: Data Analysis
Data analysis involves using statistical tools and techniques to organize and summarize
data in meaningful way so that they may be assessed for their relevance in answering the
research questions posed by the study (Loether & McTavish, 1999). In accordance with
the objectives of this study, the following statistical analysis were carried out:
o

The data was subjected to diagnostic tests necessary before running parametric
statistics

o

Frequency and percentages were used to describe the socio demographic
characteristics of the respondents and to describe the characteristics of study
variables;

o

Mean was used to compute the level of technology incubation and technology
entrepreneurship growth;
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o

Due to the numerical nature of means of dependent and independent variables, the
Pearson product correlation coefficient was used for establishing the significant
relationship between

technology incubation

and technology entrepreneurship

growth. The decision rule for the correlation model ‘r’ is bounded by +1.00 and

-

1.00; a perfect positive relationship is represented by 1.00; a perfect negative
relationship is represented by -1.00; the closer r is to 0.00, the weaker the linear
relationship between the two variables.

o

The regression analysis were also used for ascertaining the relationship, and the
contribution of each component of independent variable on dependent variable.
The F and t coeffcients of the regression analysis were used for ascertaining the
significance of the relationship between technology incubation and technology
entreprenuership. To establish the relationship between incubator based activities
and technology entrepreneurship growth, we estimated the following regression
model in accordance with Azih eta! (2014):

YIBA

=

B0 + BIXIBB + B2X1~ + B3XJME + B4XITC + 6t

Where TBB is business basics, ITT is technology transfer, IME is mentoring, ITC
is technology commercialization, and

~t

is the error term. The assumption of the

error term is that is serially uncorrelated.
To examine the relationship between environmental based activities and
technology entrepreneurship growth, we estimated the following regression model:

YEBA

B0 + BIXIAF + B2Xjp~ + B3X~ + B4XIRC + B5X10~ + s~

Where TAF is access to finance, THE is access to higher education resources, INE
is networking, IRC is regulatory compliance and patenting, IGP is government
policies and

Et

is the error term. The assumption of the error term is that is serially

uncorrelated.
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To establish the relationship between technology incubation and technology
entreprenuership, we estimated the following regression model in accordance with
Azih eta! (2014):
YTIc = B0 + YJBA + YEBA + Et
Where IBA is incubator based activities, EBA is environmental based activities
and

E~

is the error term.

The assumption of the error term is that is serially

uncorrelated.
3.14: Decision Rules
This study was guided by the following decision rules:
1. to establish the significance of a relationship, the p-value of 0.05 was used.
Therefore any relationship with a p-value less than 0.05 was considered
significant.
2. The study adopted the double asterisks (**) to connote p-values less than 0.01 and
single asterisk for p-values less than 0.05 accordingly.

3.15 Level of Technology Incubation
The following mean ranges were used to arrive at the mean of the individual indicators
and their interpretation:
Table 3.16: Interpretation Guide for Technology Incubation
Mean Range
Descriptive!
Response Interpretation
Mode
3.26-4.0

Strongly Agreed

Very High

2.5 1-3.25

Agreed

High

1 .76-2.5 0

Disagreed

Low

1.0-1.75

Strongly Disagreed

Very Low

Source: Field(2009).
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Table 3.17: Interpretation Guide for Technology Entrepreneurship Growth
Mean Range

Descriptive!

Response Interpretation

Mode
3.26-4.0

Strongly Agreed

Very High

2.5 1-3.25

Agreed

High

1.76-2.50

Disagreed

Low

1.0-1.75

Strongly Disagreed

Very Low

Source: Field (2009).

3.16:

Results from Interview

Results from interviews conducted were transcribed. Thematic content analysis was used
to analyze the data from the interview. The interview transcripts were read and short
phrases that summed up what was being said in the text were made. All the phrases were
collected together and worked through to remove duplications, hence reducing the number
of categories. Overlapping and similar categories were refined and reduced in number by
grouping them together. A list of final themes which link to the main concepts were
established.These were incorporated with quantitative results.
3.17: Ethical Considerations
Churchill & Brown (2001) defined ethics as moral codes and tenets that direct the way
individual or group conducts its activities. Ethics are the principles guiding the researcher
in the conduct of research that involve ensuring the independence of research participants
and guarding against anything that would hurt respondents.

The following measures

weretherefore taken by the study to ascertain the practice of ethics.
a.

All the questionnaires were coded to provide anonymity to respondents.
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b.

The study acknowledged all sources consulted.

c.

The findings of the research were presented in a generalized manner.

d.

The study had made respondents to sign the inform consent form.

e.

Respondents took part in the study voluntarily.

f.

The study avoided questions on personality identity.
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CHAPTER FOUR
DATA PRESENTATION, ANALYSIS AND INTERPRETATION
4.0 Introduction
The preliminary and major findings of this study were presented in this chapter. The
interpretations of results from both quantitative and qualitative data analyses were also
presented in the chapter.
4.1 Preliminary findings of the study
4.1.1 Survey Distribution and Response
4.1.1.1 Distribution and Response
Prior to the distribution of the survey questionnaires three (3) research assistants were
trained to assist in the administration of the questionnaires. One was assigned to cover
Kebbi while the second was assigned to cover Sokoto. The third assistant covered
Zamfara(Gusau), all under the close supervision of the researcher.

Kano was solely

handled by the researcher being the most populous with attendant peculiar complexities.
It was ensured that the right respondents were administered with the questionnaires at the
time of distribution and errors and/or omissions in responding to the questions were
spotted and addressed at the point of collection. The research assistants followed-up,
providing further clarifications were necessary, and ensured that the targeted collection
time of two weeks (per location) was met.
Despite reminders and follow ups in form of physical visits and phone calls for over
eight weeks, 2 entrepreneurs did not complete and return their questionnaires, and three
out of the 16 to be interviewed could not be reached.

Consequently, of the 86

entrepreneurs that made up the sample for the study and were served with the survey
questionnaires, 84 responded. This represents 97.7%. This significant response rate
could be ascribed to the assurance of anonymity and confidentiality given to the
respondents and the use of supportive documents from the College of Higher Degrees
and Research, and the various technology incubation centers.
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Table 4.la
Categories

Response Rate
Number of Enterprises

Percentage (%)

Population

86

100.

Total responses

84

97.7

Source:
Table 4.lb
Categories

Results of data analysis (2016)
Response Rate
Key Informants

Percentage (%)

Population

16

100

Total responses

13

81.3

Source:

Results of data analysis (2016)

4.1.2 Data Screening and Transformation
Before data entry into the Computer, all questionnaires were overviewed and checked for
completeness.

All questionnaires were found usable, none was excluded.

The

questionnaires were coded and SPSS version 20.0 data editor was used for the data entry.
4.1.3 Profile of the Respondents
The data collected from the survey include gender, age, firm age, and educational level of
the respondent, marital status and location. The table below represents the results.
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Table 4.2 Descriptive Statistics of the Respondents
Variable
Category
frequency

Percentage

Gender

Age

Educational qualification

Marital

Male

66

78.6

Female

18

21.4

Total

84

100.0

Below 30 years

3

3.6

30—39 years

43

51.2

40—49years

31

36.9

50—S9years

6

7.1

60 and above

1

1.2

Total

84

100.0

Elementary

2

2.4

Secondary

4

4.8

Tertiary

19

22.6

Graduate

48

57.1

PostGraduate

11

13.1

Total

84

100.0

Single

10

11.9

Married

74

88.1

Total

84

100.0

Source: Results of data analysis (2016)
The findings in table 4.2 above shows that majority of the entrepreneurs were male
(78.6%). The female constitute 21.4%. The findings also revealed that the majority of the
entrepreneurs fall between the ages of 30-39 (43%) and 40-49 (3 1%) years respectively.
Entrepreneurs with ages below 30 were only 3, while those between 50-59 years, and 60

and above years were 6 (7.1%) and 1 (1.2%), respectively. Furthermore, the findings
depicted that majority of the enterprises have existed for 6 to 7 years (67), followed by
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those that existed for 8

—

9 years (10). Six (6) enterprises existed for between 10 to 1 1

years, while only one (1) existed for over 12 years. From the results depicted above also,
majority of the entrepreneurs have bachelor’s degree (57.1%), followed by those with
tertiary education (19.0%). Those with Post Graduate qualifications constituted 13.1%
while those with secondary and elementary education were 4.8% and 2.4% respectively.
As indicated in table 4.2 also, majority of the entrepreneurs were married (88.1%),
followed by those that were single (11.9%). None of the entrepreneurs was either a
widow or a widower.

The findings also indicated that Kano Technology Incubation

Center had the highest number of entrepreneurs that participated in the survey (34.5%),
followed by Sokoto (29.8%), Zamfara (20.2%) and Kebbi (15.5%).
Table 4.3 Descriptive Statistics of the firms

Variable

Category

Firm Age

6-7 Years
8-9Years
10-11 Years
12 Years and above

67
10
6
1

79.8
11.9
7.1
1.2

Kebbi
Kano
Sokoto
Gusau

84
13
29~
25
17

100.0
15.5
34.5
29.8
20.2

84

100.0

Location

Frequency

Percentage

4.1.4 Testing for Statistical Assumptions
In order to conduct further parametric statistical tests, the appropriateness of the data has
to be ascertained, this study therefore subjected the data to normality test, linearity test, no
multicollinearity test and homogeneity test. The result showed that the data was normally
distributed. Similarly, the components under the study variables were correlated and there
was no multicollinearity among the components under Technology Incubation and the

63

Levene’s test statistic reveals that the data was homogeneous and therefore appropriate for
the conduct of parametric analysis.
4.1.5 Descriptive Statistics for the Study Variables
Descriptive statistics describe the characteristics of the study variables and the relationship
that exists between Technology Incubation and Technology Entrepreneurship Growth.
Table 4.4: Descriptive Statistics for the Study Variables
Factor
Incubator Based Activities
Environmental Based Activities

Means
3.1101
3.1125

Std. dev.
.43564
.39960

Skewness
-.415
-.558

Kurtosis
.359
1.495

Growth

3.1984

.64859

-.858

.098

Physical Infrastructure

3.3452

.50019

-.281

-.709

Source: Results of data analysis 2016.
Technology Incubation was conceptualized using Incubator Based Activities and
Environmental Based Activities. The analysis on table 4.4 above shows that the level of
the Incubator Based Activities and Environmental Based Activities ranks high with the
mean of 3.110 1 and 3.1125 respectively. The moderating variable physical infrastructure
ranks very high with a mean of 3.3452 while growth ranks high with a mean of 3.1984.
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4.1.6

Level of Incubator Based Activities

Table 4.5:

Descriptive Statistics (Incubator Based Activities)
N

Mean

Std. Dev.

Statistic

Statistic

Statistic

Skewness
Statistic

Std.

Kurtosis
Statistic

Error

Std.
Error

BusinessBasics

84

3.0357

.50966

-.66 1

.263

2.149

.520

TechnologyTransfer

84

3.2440

.56234

-.646

.263

.350

.520

Mentoring

84

2.9940

.54604

-.488

.263

1.154

.520

TechnologyCommercialization

84

3.1667

.6 1278

-.669

.263

.832

.520

Source: Results of data analysis 2016.

Table 4.5 above shows the levels of the components of Incubator Based Activities.
Business Basics, Technology Transfer, Mentoring and Technology Commercialization
have high level means of 3.0357, 3.2440, 2.9940 and 3.1667 respectively.
Fig. 4.1 Components of Incubator Based Activities

Components of Incubator Based Activities
Technol •
Transfer, 3.244
3.25

ec noogy

3.2

3.15
3.1

3.0357

3.05

Mentoring, 2.994

3
2.95
2.9
2.85

Business Basics

Technology
Transfer

Mentonng

Source: Results of data analysis 2016.
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4.1.7 Level of Environmental Based Activities
Table 4.6: Descriptive Statistics (Environmental Based Activities)
N

Mean

Std. Dev.

Statistic

Statistic

Statistic

Skewness
Statistic

Std.

Kurtosis
Statistic

Error

Std.
Error

Access Finance

84

3.0060

.54049

.035

.263

-.259

.520

HigherEducationResources

84

3.1458

.51660

-.436

.263

.072

.520

Networking

84

3.0893

.53863

-.425

.263

1.997

.520

Regulatory Compliance

84

3.3214

.55112

-1.171

.263

2.017

.520

Government Policies

84

3.0000

54331

-.750

.263

1.701

.520

Source: Results of data analysis 2016.

Table 4.12 shows the constituents of Environmental Based Activities in which Access to
Finance, Higher Education Resources, Networking and Government Policies have high
levels with overall means of 3.0060, 3.1458, 3.0893 and 3.0000 respectively. Regulatory
Compliance and Patenting however has very high level with mean of 3.3214.
Fig. 4.2

Components of Environmental Based Activities

3.35
3.3
3.25
3.2
3.15
3.1
3.05
3
2.95
2.9
2.85
2.8

Access To
Finance

Higher Educ.
Resources

Networking
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4.1.8 Level of Technology Entrepreneurship Growth
Table 4.7:
Level of Technology Entrepreneurship Growth
N
Mean
Std. Dev.
Skewness

Kurtosis

Statistic Statistic

Statistic

Std. Error Statistic

Std. Error

Revenue Generation

3.1548

.66756

-.435

.263

.288

.520

Sales Turnover

3.1905

.78351

-.390

.263

.504

.520

Net Worth

3.0576

.6 1633

-.967

.263

.996

.520

Employment

3.0000

.4227 1

-.333

.263

.847

.520

Output

3.1190

.64760

-.720

.263

-.518

.520

Product Quality

3.1405

.53221

.420

.263

.310

.520

Source: Results of data analysis 2016.
Fig. 4.3 Components of Technology Entrepreneurship Growth

Components of Growth
Sales Turnover,
3.2

C

Revenue
neA~

.11

Product Quality,

3.15

3.1
3.05

3
2.95
2.9
Revenue
Generation

Sales
Turnover

Net Worth

Employment

Output

Product

Quality

Table 4.7 shows the levels of the constituents of Growth. Revenue Generation, Output,
Sales, Net-worth, Product Quality and Employment have high levels with means of
3.1548, 3.1190, 3.1905, 3.0576 and 3.000 respectively, however has a high level with a
mean of 2.857.
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4.1.9 Level of Physical Infrastructure
Table 4.8: Level of Physical Infrastructure
N
Mean
Std. Dev.
Skewness

Physical
Infrastructure

Kurtosis

Statistic

Statistic

Statistic

Std. Error

Statistic

Std. Error

3.0952

.65 158

-.096

.263

1.120

.520

Source: Results of data analysis 2016.
Table 4.8 above depicts the level of physical infrastructure as high with an overall mean of
3.0952.
4.1.10 Correlation Matrix for the Study Variables
Table 4.9:

Correlation Matrix for the Stud Variables
IncubatorBased Environme~talBase
Physical
Activities
dActivities
Infrastructure
Pearson Correlation

cubatorBasedActi
ities
Sig. (2-tailed)

1

.765**
.000

Growth

.519**

537**

.00

.00

N

84

84

Pearson Correlation
nvironmentalBased
ctivities
Sig. (2-tailed)

1

.571**

N
Pearson Correlation

8
.566**

.000

.00

84

8

1

.314**

hysicallnfrastructur
Sig. (2-tailed)
N

.00
8

rowth
Pearson Correlation
Sig. (2-tailed)
N
Source: Results of data analysis 2016.
Table 4.9 above showed positive correlation of ~fi the variables in this study.

1

4.1.11 Hierarchical linear regression of IBA and EBA
Table 4.10: Hierarchical linear regression of IBA and EBA
Model 1
B
Constant

Model 2
Beta

3.450**

Gender

B

Beta
.316**

.106

.067

.221

.138

Age

-.199

-.226

-.093

-.106

Education

-.065

-.083

-.087

-.111

Marital

.139

.070

.062

.031

FirmAge

.013

.012

-.016

-.015

Incubator Based Activities

.431**

.289**

Environmental Based Activities

.561**

347**

R2

.058

.399

AdjustedR2

-.003

.343

R2Change

.058

.342

F Change

.945

21.328

Sig F Change

.457

.000

F

.945

7.125

•457b

.000’~

Sig

*p<005
Source: Results of data analysis 2016.
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4.1.12 Hierarchical linear regression on components of Technology Incubation and
Growth
Table 4.11: Hierarchical linear regression on components of Technology
Incubation and Growth
Model 1
Model 2
Model 3
Variable
B
Beta
B
Beta
B
Beta
Constant
3.587**
955**
.119**
Gender
Age
Firm Age
Education
Business Basics
Tech Transfer
Mentoring
Tech Commercialization
Access To Finance
Higher Educ Resources
Networking
Reg. Compliance
Gov. Policies
R2
R2Change
F Change
Sig F Change
F
Sig
**p.<~~fl
*p.<005

.087
-.130
-.013
-.034

.056
-.149
-.012
-.044

.030
.030
.603
.662
.603
•662b

Source: Results of data analysis 2016.
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.201
-.111
-.010
-.072
.326**
.091
.258**
.162

.130
-.127
-.010
-.094
.239**
.078
.221**
.156

.311
.281
7.444
.000
4.124
.000’~

.276
-.053
.005
-.069
.173*
.029

.178
-.061
.005
-.090
.127**
.025

.153
.421**
-.2 16
.048
.120
.319**

.147
.364**
-.173
.037
.094
.265**
.457
.146
3.662
.005
4.409

4.1.13 Moderation Analysis
Table 4.12
Regression of technology Entrepreneurship Growth with Moderating
Variable, Independent Variable and Interaction Term (Product of Centered Values
of Technology Incubation and Physical Infrastructure).
Model

coefficients
B

t
Std. Error

1(Constant)

.031

.282

Technology Incubation

.251

.103

Physical Infrastructure
Moderator

.788
.116

.061
.031

R square = .794 Adjusted R square = .786 F
Dependent variable = Growth
P<0.05

=

Sig

Beta
.110

.912

.145

2.429

.017

.770
.195

12.842
3.776

.000
.000

100.42 Sig = .000

Source: Results of data analysis (2016)
4.1.13.1 Modgraph by Paul E. Jose (2013)
The internet version (version 3.0) of Modgraph (Modgraph-I), a program that allows one
to enter statistical information obtained from multiple regression output in order to
compute the equations that yield cell means necessary for the graphical display of
statistical interactions was used to obtain the graph shown in figure 4.4 below. This
application is designed to ease the process of creating two types of figures frequently used
by researchers to display statistical interactions.

The two types of figures are for a

Continuous Moderator (3X3 table), as it is in this case, and for a Categorical Moderator
(3X2 table, where the second term designates two levels of a categorical variable).
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Table 4.13:

Monograph 3X3 Table (Continuous)
Low

Med

High

Physical Infrastructure
Technology Incubation

High

4.85

5.12

5.39

Med

4.13

4.37

4.61

Low

3.40

3.62

3.83

Source:

Results of data analysis (2016)

Figure 4.4:

Modgraph plot on Moderation of Technology Incubation on

Technology Entrepreneurship Growth by Physical Infrastructure
Moderation of TI on Growth b3j Ph~jsica1 Infrastructure
5.4
5.2
5.0
4.8
£

4.6
4.4

~4.2
4.0
3.8
3.6
3.4

High

Low
Medium
Technology Incubation (TI)

Source:

Results of data analysis (2016)

4.2 Summary of the Results from Interview
With the mixed method adopted by the study, the obtained quantitative result was
supported with qualitative responses.

To achieve this, the study interviewed selected

entrepreneurs that went through the incubation process from the four locations covered.
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The locations were Kano, Sokoto, Kebbi and Zamfara (Gusaü). Their views on the
contributions

of the

incubation program

towards

the

growth

of technology

entrepreneurship in North Western Nigeria were recorded. These views provided, in more
details, information about the study variables.
4.3 Results of the Relationship between Incubator Based Activities and Technology
Entrepreneurship Growth in North Western Nigeria.
Table 4.14 below represents the results of the hierarchical regression in relation to
Incubator Based Activities and Technology Entrepreneurship Growth in North Western
Nigeria (i.e. model 2). The p-value is 0.000 and the coefficient of determination (R
square) is 0.311 indicating that 31.1% of the variation growth is explained by the
Incubator Based Activities.
Table 4.14:
Extract from table 4.11 for the hierarchical linear regression in
relation to Incubator Based Activities
Model 2
B
Beta
955**

Variable
Constant
Gender
Age
FirmAge
Education
Business Basics
Tech Transfer
Mentoring
Tech Commercialization
R2
R2Change
F Change
SigF Change
F
Sig
**p<005 *p<~~

.201
-.111
-.010
-.072
.326**
.091
.258**
.162
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.130
-.127
-.010
-.094
.239**
.078
.221**
.156
.311
.281
7.444
.000
4.124
.000c

4.3.1 Qualitative Data for Incubator Based Activities
Similarly, from the 13 informants interviewed in this study, 11 agreed that technology
incubation centers provide adequate trainings on managerial skills. Similarly, the quality
of their business development teams was high, resulting to effective mentoring. Only six
out of the 13 however agreed that incubation centers provide the synergy required towards
commercialization of incubatees products. They concur on the need for the technology
incubation centers in North Western Nigeria, to put additional efforts in ensuring that,
innovations are speedily commercialized in order to encourage the new firms to do more.
Figure 4.5:

Qualitative Data Analysis for Incubator Based Activities

Bus Basics

~—~—

84%
TechComm._~—~—-.—Tech Transfer
Source:

Hi h

46%

g

~_64%J~~

Results of data analysis (2016)

4.3.2 Hypothesis Testing for Objective 1
The null hypothesis that Incubator Based Activities have no significant contribution to
Technology Entrepreneurship Growth in North Western Nigeria was tested using
regression analysis at 5% level of significance.

Model 2 from table 4.16 presents the analysis of variance on the hierarchical regression
model, the p-value of the analysis (<0.000) is less than 0.05, we therefore reject H01 and
conclude that the contribution

of Incubator

Based Activities to

Entrepreneurship Growth in North Western Nigeria is significant.
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4.3.3 Coefficients of Incubator Based Activities Components
Table 4.15: Coefficients of Incubator Based Activities Components

Model

coefficients
B

T
Std.
Error

Beta

Constant
.955
.648
Business Basics
.326
.174
.239
Technology Transfer
.091
.140
.078
Mentoring
.258
.127
.221
Technology Commercialization
.162
.132
.156
R square .311 Adjusted R square = .246 F Change = 7.547 F = 4.776
Sig F Change = .000 Sig = 0.000
Dependendent variable = Growth
Source:
Results of data analysis (2016)
p<o.05
Table 4.15 depicted that the model was significant (Sig

<

business

contribution

basics

and

mentoring

have

significant

Sig

1.465
1.867
.648
2.028
1.235

0.000). Furthermore, only
to

technology

entrepreneurship growth at 5% level of significance among the incubator based activities
conponents, while other activities do not have significant effect on the growth. The results
of the linear regression shown in table 4.15 were associated with the following equation
for the significant model:
YJBA = O.955+O.326X1BB+O.258X1ME
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.147
.036
.519
.046
.221

4.4 Results of the Relationship between Environmental Based Activities and
Technology Entrepreneurship Growth in North Western Nigeria.
This section presents the results of the tests conducted to examine the relationship between
Environmental Based Activities and Technology Entrepreneurship Growth in North
Western Nigeria. Notice from Table 4.16 the results of the hierarchical regression analysis
in which the p-value is 0.000 and R2 value is 0.457 suggesting that Environmental Based
Activities explains 45.7% of the variations in Technology Entrepreneurship Growth in
North Western Nigeria.
Table 4.16: Extract from table 4.11 of the hierarchical regression in relation to
Environmental Based Activities.
Variable
Constant

B

Gender
Age
Firm Age
Education
Business Basics
Tech Transfer
Mentoring
Tech Commercialization
Access To Finance
Higher Educ Resources
Networking
Reg. Compliance
Gov. Policies
R2
R2Change
F Change
Sig F Change
F
Sig
**p<005

Model 3
Beta
.119**
.276
-.053
.005

.178
-.061
.005

-.069
.173**
.029
~.019**
.153
.421**
-.2 16
.048
.120
.319**

-.090
.127**
.025
~.017**
.147
.364**
-.173
.037
.094
.265**
.457
.146
3.662
.005
4.409
000d

*p<~~
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4.4.1 Qualitative Data for Environmental Based Activities
Ten out of the 13 interviewed key informants agreed that incubation centers strive hard to
facilitate incubatees’ access to needed resources within their immediate environment.
They however observed that there is need to do more, pointing out the criticality of their
developmental phase. They opined that access to higher education resources at times of
need would go along way in facilitating speedy resolution to most of their technical
challenges.

They were unanimous on the difficulty encountered by incubatees in

networking with more established businesses in the industry, pointing out that they see
them as a threat because they target same markets.
Figure 4.6:

Qualitative Data Analysis for Environmental Based Activities

Finance

Source:

Results of data analysis (2016)

4.4.2 Hypothesis Testing for Objective 2
The null hypothesis that Environmental Based Activities have no significant contribution
to Technology Entrepreneurship Growth in North Western Nigeria was tested using
regression analysis at 5% level of significance.
Model 3 from table 4.16 presents the analysis of variance on the hierarchical regression
model, the p-value of the analysis (<0.000) is less than 0.05, we therefore reject H02 and
conclude that the contribution of Environmental Based Activities to Technology
Entrepreneurship Growth in North Western Nigeria is significant.
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4.4.3 Coefficients of Environmental Based Activities Components
Table 4.17: Coefficients of Environmental Based Activities Components
Model

coefficients
B

T
Std. Error

Constant

.123

.648

Access to Finance

.422

.140

-.215

Networking

Sig

Beta
.190

.850

.364

3.0 15

.004

.168

-.173

1.282

.204

.048

.162

.038

.298

.766

Reg Compliance & Patenting

.118

.161

.092

.734

.465

Government Policies

.318

.138

.264

2.300

.024

Higher Education Resources

R square = .457 Adjusted R square = .363 F = 4.847 F Change =3.717
Sig F Change = .000 Sig = .005
Dependent variable = Growth

Source:

Results of data analysis (2016)

p<O.O5

Table 4.17 above showed that Access to Finance and Government Policies have
significant contribution to technology entrepreneurship growth at 5% level, while higher
education resources, networking and regulatory compliance and patenting did not have
significant effect on technology entrepreneurship growth among the dimensions of
environmental based activities, in North Western Nigeria.
The results of the linear regression shown in table 4.17 were associated with the following
equation for the significant model:
=

0.123

+

0.422~~+

O.3181GP
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4.4 Results of the moderating effect of Physical Infrasructure on the Relationship
between Technology Incubation and Technology Entrepreneurship Growth in North
Western Nigeria.
The moderation effect of Physical Infrastructure on the relationship between Technology
Incubation and Technology Entrepreneurship Growth in North Western Nigeria was
examined using linear regression tests in SPSS to establish the significance of the
regression coefficient of product of centered values of Technology Incubation and
Physical Infrastructure as shown in table 4.18 below. The p-value of the product of
centered values of Technology Incubation and Physical Infrastructure (Moderator) was
found to be signicant (0.000).
Table 4.18: Physical Infrastructure and the relationship bet*êen Technology
Incubation and Technology Entrepreneurship Growth
Model

Coefficients
B

t
Std. Error

1 (Constant)

.031

.282

Technology Incubation

.251

.103

Physical Infrastructure
Moderator

.788
.116

.061
.031

Sig

Beta
.110

.912

.145

2.429

.017

.770
.195

12.842
3.776

.000
.000

R square = .794 Adjusted R square = .786 F = 100.42 Sig = .000
Dependent variable Growth
P<0.05
Source:

Results of data analysis (2016)

Modgrapgh designed by Jose P.E. (2013) was then plotted as seen in figure 4.4 above.
The graph indicated a commensurate increase in Technology Entrepreneurship Growth for
each unit increase in Physical Infrastructure, showing moderation. We therefore reject H03
and posit that Physical Infrastructure moderates the relationship between Technology
Incubation and Technology Entrepreneurship Growth in North Western Nigeria.
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4.4.1

Qualitative Data for Environmental Based Activities

Furthermore, all the 13 key informants interviewed in this study lamented the state of
physical infrastructure in North Western Nigeria, particularly electricity. They confirmed
that they have to provide their own electricity, drill their own boreholes, provide their own
security and in some cases construct feeder roads to link up their businesses with the
markets.

These, according to them, eat deeply into their balance sheets, greatly

diminishing their return on investment. They argued that for one to remain in business, he
has to provide these infrastructures himself. They therefore appeal to the providers of
these critical components of their businesses to live up to expectations, pointing out that
the privatization of these services by the government has not yielded any positive
outcome. They therefore suggested that a more articulated approach be developed, urging
that proper implementation be ensured thereafter.
When the key informants were asked on the contributions of the technology incubation
program to the survival and subsequent growth of technology entrepreneurship in North
Western Nigeria during the interview however, all the 13 key informants were of the view
that the intervention program has impacted positively.

They cited examples of

entrepreneurs with viable business ideas that
first attempted and failed outside incubation but are now thriving after going through the
program. They however pointed out that more need to be done for the much desired
impact to be experienced. The centers, according to them, were inadequate; they proposed
a center in each senatorial zone. The facilities, particularly the, spaces allocated to the
incubatees were small and few, thereby limiting the number admitted yearly.
4.4.2

Hypothesis Testing for Objective 3

The null hypothesis that Physical Infrastructure does not moderate on the relationship
between Technology Incubation and Technology Entrepreneurship Growth in North
Western Nigeria was tested using regression analysis at 5% level of significance. Table
4.18 presents the analysis of variance on the hierarchical regression model, the p-value of
the analysis (<0.000) is less than 0.05 showing significance. We therefore reject H03 and
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conclude that physical infrastructure moderates on the relationship between Technology
Incubation and Technology Entrepreneurship Growth in North Western Nigeria.
4.5

Results of the Relationship between Technology Incubation and Technology

Entrepreneurship Growth in North Western Nigeria.
Table 4.19 below depicts the results of hierarchical linear regression of the two
components of Technology Incubation. The p-value of 0.000 indicates the significance of
the model at 5% level. The R square (coefficient of determination) value of .399 obtained
from the model signifies that Technology Incubation explains 39.9 percent of the variation
in Technology Entrepreneurship Growth in North Western Nigeria.
Table 4.19:

Hierarchical linear regression of Incubator Based Activities

and Environmental Based Activities

Constant
Gender
Age
Education
Marital
FirmAge
Incubator Based Activities
Environmental Based Activities
R2
AdjustedR2
R2Change
F Change
Sig F Change
F
Sig

Model 1
Model 2
B
Beta
B
Beta
3.450**
.316**
.106
.067
.221
.138
-.199
-.226
-.093
-.106
-.065
-.083
-.087
-.111
.139
.070
.062
.031
.013
.012
-.016
-.015
.431**
.289**
.561**
347**
.058
.399
-.003
.343
.058
.342
.945
21.328
.457
.000
.945
7.125
•457b
.000c

*p<0.05
Source: Results of data analysis 2016.
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4.6 Serial Correction Test for Error Term
From table 4.20 below, notice that there is no serial correction in the error terms of the
models. The p-values of Ljung-Box

Q

statistics for the three models are all greater than

the significance level (0.05). These imply that the models are well specified and
appropriate to explain the relationship between Technology Incubation and Technology
Entrepreneurship Growth in North Western Nigeria.
Table 4.20:

Serial correction test for error term
Ljung-Box QD Test
Coefficient

P-value

Model 1

0.972

0.432

Model2

0.867

0.312

Model 3

0.916

0.398

Source: Results of data analysis 2016.
4.7 Modified Conceptual Framework
From the results of data analysis in this study, figure 4.7 below represents the identified
key aspects of Technology Incubation program that significantly influences Technology
Entrepreneurship Growth in North Western Nigeria. An increase in these activities will
significantly brings about increase in Technology Entrepreneurship Growth in North
Western Nigeria.
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Figure 4.7:

Modified Conceptual Framework

TTechno1o~v Incubation

[~chno1ogy Entrepreneurship Growth

Incubator Based Activities
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4

Business Basics

4

Output

4

Mentoring

4

Sales Turnover

Environmental Based Activities

4

No. of Employees

4

Access to Finance

4

Net Worth

4

Government Policies

4

Product Quality

Source:

Results of data analysis (2016)
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CHAPTER FIVE
DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS
5.0 Introduction
In this chapter, the results presented in the previous chapter are discussed. The chapter
also presents the conclusions and recommendations arising out of the study.
5.1: Discussion
This discusses the results analyzed and presented earlier. Those results were compared
against existing studies and theories as well as against the conceptual framework.
5.1.1 Discussion of Findings
The literature has abundantly indicated, with sufficient evidences, the successes recorded
by several technologically advanced countries in the area of technology incubation.
Governments have made this intervention strategy cardinal amongst their respective
policy initiatives. The Nigerian government adapted this strategy in 1988 with the high
hope of addressing this hydra headed challenge of new technology enterprises mortality.
The key benefit of an enterprise being in an incubation environment is to modify or
accelerate its entrepreneurial process.

This is achieved through the development of

credibility, shortening of the entrepreneurial learning curve, quicker solution of problems
and access to an entrepreneurial network. Technology Incubators offer experienced and
knowledgeable staff members, Physical facilities, and other support services to
entrepreneurs who in turn contribute to the economic development of the country.
Technology incubation is a group sport and at the heart of the incubator is the start-up.
Start-up teams must therefore be good as “what goes in comes out”. The real options
approach in entrepreneurial theory (Hackett & Dilts, 2004) gives lessons on how to
respond to future information arrival.

According to the real options thinking, the

entrepreneur should value uncertainty, making investments that generate real options. For
instance, a relatively small investment may generate the information needed to know
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whether it is worthwhile to invest on a larger scale. Hence high rates of failure of new
entrepreneurial firms can be at least partly interpreted as the result of a process of testing
the ‘waters’, or in other words creating real options. The organizational evolutionary
theory on the other hand, outlined the major stages of entrepreneurial venture creation.
Each stage relating to a defined phase in the incubation process.
The study was carried out in North Western Nigeria, which has seven states with six
technology incubation centers. Four out of the six incubation centers were studied and the
study achieved the following objective: establishes the contributions of technology
incubation to technology entrepreneurship growth in North Western Nigeria, with other
specific objectives such as establishes:
1. If there is any significant relationship between incubators based activities and
technology entrepreneurship growth;
2. If there is any significant relationship between environmental based activities and
technology entrepreneurship growth and;
3. If there is any moderating effect of physical infrastructure on the relationship between
technology incubation and technology entrepreneurship growth.
In achieving the study objectives, the study used cross sectional, descriptive and
correlational designs, employing both quantitative and qualitative approaches. In
philosophical foundation, the study used both positivist epistemology with objective
ontology, together with interpretive epistemology with subjective ontology, using
deductive and inductive approaches. The adoption of the two approaches was informed by
the quantifiable nature of the study variables, study objectives, study hypotheses, and the
nature of technology entrepreneurship growth which can be quantified, measured,
predicted and perceived. Based on the above therefore, the data were collected using
questionnaires and key informants interviews.
Furthermore, in gauging the acceptability and reliability of the instruments, the study used
face and content validity for both questionnaire and interview guide, while additional
construct validity was used for questionnaires. Experts content validity index for both
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questionnaire and interview guide were determined. For the best structure that describes
the study variables however, the study used factor analysis through component principal
analysis (CPA), with convergent validity. The results showed that all communalities were
above 0.5, withrotated component matrices loading highly on distinct factors, with Eigen
values greater than one (1) and cumulative percentages of variances above 60%. This
showed that all the components of the study variables of technology incubation, consisting
of incubator based activities and environmental based activities and technology
entrepreneurship growth, were highly correlated and maintained.
Unrelated items discovered on the instruments were removed. Furthermore, to ascertain
the appropriateness of the data for further analysis, Cronbach alpha and Bartlet’ s test were
conducted with Cronbach alpha coefficients above 0.70 and Bartlet’s coefficient <0.000.
Data editing, data cleaning and diagnostic tests were carried out to ascertain the
appropriateness of the data for further parametric statistics of correlation and regression.
The diagnostic tests carried out showed that the data was good for further analysis. This
was confirmed from the results of:
1.

Normality test using histogram, P-P Plots,

Q-Q Plots,

Ske’.vness and Kurtosis, and

Kolmogrov and Smomov statistics which depicted the normality of the data;
2.

Linearity tests through correlation matrix, scatter plots and baseline linear
regression (ANOVA) which showed that the data were highly related;

3.

No multicollinearity test using tolerance and variance inflation factor which shows
the tolerance value> 0.2 and VIF <5, indicating that there was no multicollinearity
in the data;

4.

Homogeneity test using Levene’s test which produced sig values greater than 0.05
indicating insignificance, showing homogeneity of the variances indicating that the
data was homogeneous. Non-parametric statistics were therefore computed to
justify further parametric analysis.
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5.1.2 Background information
The results ascribed that majority of the respondents were male. This shows that male
were more willing to undertake entrepreneurial activities than their female counterpart.
This finding concurs with Bosma, Acs, Autio & Levie (2009); Coven, Green & Slevin
(2007); Kimuli (2011) and Shehu (2014). The observed male dominant entrepreneurial
landscape may probably be due to the nature of the environment (culture, beliefs system
etc.). The culture in North Western Nigeria is largely Islamic, and in an Islamic culture,
males are considered the sole providers of provisions required for sustenance. Females
therefore do not largely engage in activities outside the home.
responsibility is proper upbringing and other domestic activities.

Their primary

This finding is in

tandem with Cliff (1998), Nathaly Riverin (2005). The results also found that majority of
the respondents were between the ages of 30 and 49. This may be as a result of the
demanding nature of nurturing a business start-up. The physical and mental capacity of
the undertaker is a major success factor. Moreover, empirical research highlights this as
the “peak age” for entrepreneurship. This finding is consistent with Dane Stangler et al.,
(2013), G. Tamizharati et al., (2010), and Julian Lange et al., (2014). Furthermore, the
study depicted that the businesses that formed the sample of the survey were largely
between 6 to 7 years in operation.

This may probably be due to the ability of the

incubators to graduate more incubatees of recent due to gained experiences and increased
capacity; and their increase in number in the region. This is consistent with the findings of
Ratinho, (2011).
Similarly, the results found out that majority of the respondents had attained a bachelor
degree or a higher national diploma (HND). This is probably due to the high rate of
unemployment.

Graduates do not easily get the much desired white collar jobs, and

therefore resort to entrepreneurial undertakings. The requirements for admission into the
incubation centers may equally give the graduates an edge over the less educated. This
finding concurs with Kimuli (2011) and Shehu (2014). The results however contradict the
findings of Ekpenyong, and Nyong (1992). Furthermore, the results showed that majority
of the respondents were from Kano followed by Sokoto. This may probably be because
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Kano and Sokoto incubators were established much earlier (1994 & 1999) than the others.
This gives the two centers the opportunity to graduate more incubatees being more
experienced in the incubation process. This is in tandem with the findings of Sherman and
Chappel (1998), Sean M Hackett and David M Dilts (2004a)..
5.1.3 Relationship between Incubator Based Activities and Technology
Entrepreneurship Growth
Table 4.9 indicated the existence of a positive correlation between incubator based
activities and technology entrepreneurship growth in North Western Nigeria. Business
Basics, Technology Transfer, Mentoring and Technology Commercialization were the
components of Incubator Based Activities. This means that technology incubation centers
should give additional attention to imparting these skills to incubatees. This will greatly
enhance their chances of survival and subsequent growth after graduation. This finding is
in line with the findings of Smilor and Gill (1986), Lumpkin and Ireland (1988), Lyons
(2000), Delmar and Shane (2003), Haber and Reichel (2007) and Pakrad et al. (2012),
who also found positive association between the components of incubator based activities
and technology entrepreneurship growth in their studies.

This adds to the growing

empirical literature that suggests the existence of a positive association between incubators
based activities and technology entrepreneurship growth.

By assisting incubatees to

acquire adequate managerial skills, a lot of the difficulties they face in their efforts to
access finance, network, meet regulatory requirements, marketing, planning and
organizing etc. will be remedied. An analysis of the effect of individual dimensions of
incubator based activities from the results showed that business basics and mentoring were
found to predict technology entrepreneurship growth significantly.
association

found

between

business

basics

and

mentoring

This significant
with

technology

entrepreneurship growth allude to the earlier findings of Hofer and Sandberg (1987),
Ibrahim and Godwin (1986), Surbauer and Baker (1989), Al-Mubaraki and Busier (2010),
Chandra et ai. (2012) and Palumbo and Dominici (2013). However it was found that
technology transfer and technology commercialization were not significant predictors of
technology entrepreneurship growth in North Western Nigeria. This result concurs with
the findings of Chan and Lau (2005), Tamasy (2007), Inanga EL and Azih E (2014). It
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implies that all dimensions of incubator based activities do not necessarily contribute to
technology entrepreneurship growth in every situation and setting. By and large however,
the results of this study indicates that incubator based activities is a precursor of
technology entrepreneurship growth in North Western Nigeria. Technology Incubation
Centers should therefore intensify their efforts in giving incubatees adequate trainings on
business basics which will lead to the acquisition of excellent managerial skills that would
certainly give them a competitive advantage, enabling them to strategically position
themselves to exploit opportunities in turbulent situations.

The composition of the

Technology Incubation Centers’ business development teams must also be diverse and
technically competent. This will enable effective technology transfer during incubation.
5.1.4 Relationship between Environmental Based Activities and Technology
Entrepreneurship Growth in North Western Nigeria
The results as presented in table 4.9 depicted that there is a significant positive
relationship between environmental based activities and technology entrepreneurship
growth. By implication, a higher level of environmental based activities will result to a
higher level of technology entrepreneurship growth in North Western Nigeria.

This

finding is in tandem with Machlup (1958), Goedhuys and Sleuwaegen (2000), Banerjee
and Duflo (2004), Ibata-Arens (2008), Chandra and Fealey (2009), Dalberg (2011),
Zouhaier and M’Chirgui (2012), Inanga EL, Azih E (2014) and Onyeka (2014) who
suggested that ease of access to capital, presence of academic support structures,
entrepreneurial support networks, intellectual property protection and good government
policies associates positively with technology entrepreneurship growth. These findings
suggest that strengthening the capabilities of graduated start-ups in environmental based
activities will result to an upsurge in technology entrepreneurship growth. The findings
imply that technology incubators should pay special attention to these activities and ensure
that adequate training as well as assistance is given to start-ups both during and after
incubation. This study has provided empirical evidence to support the significance of the
environmental based activities to technology entrepreneurship growth; emphasis should
therefore be given to this major component of the incubation process by all stakeholders.
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The analysis of individual dimensions of environmental based activities showed that
government policies contribute most to technology entrepreneurship growth in North
Western Nigeria. This is followed by access to finance. The results of the study has
highlighted the critical importance of incubation activities performed outside the incubator
both during and after incubation. These activities are of critical importance to the success
of the incubation process. Stakeholders should therefore ensure that the incubatees are
adequately exposed to these activities during incubation and regular post-incubation visits
must be observed.

5.1.5 Moderation effect of Physical Infrastructure on the relationship between
Technology Incubation and Technology Entrepreneurship Growth in North Western
Nigeria
The findings in table 4.12 and the modgraph plotted in figure 4.4 indicated that physical
infrastructure moderates the relationship between technology incubation and technology
entrepreneurship growth. For a unit increase in physical infrastructure there corresponds
an increase in technology entrepreneurship growth in North Western Nigeria. This finding
is in line with Mambula, (2002), Kauffmann (2005), Adenikinju, (2005), Onungu, (2005),
IFC (2006), Hatega (2007), Bankole (2007), Ugwushi (2009), and Onyeka (2014). The
authors were unanimous on the positive association between infrastructural facilities like
electricity, water and roads; and technology entrepreneurship growth. The results showed
that the effect of the moderating variable is quite significant. It has highlighted the
paramount importance of taking cognizance of the moderating variable’s effect in
assessing technology entrepreneurship growth in North Western Nigeria. The results add
to existing literature that suggests the prime importance of adequate supply of critical
infrastructure necessary for the survival and growth of technology entrepreneurship. The
onus is on the providers to ensure the availability, adequacy and affordability of these
critical infrastructures. The availability of these infrastructures is a critical success factor
for the incubation process.
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5.1.6 Technology Incubation and Technology Entrepreneurship Growth in North
Western Nigeria.
The findings in table 4.10 depicted that both incubator based activities and environmental
based activities when combined have a significant positive association with technology
entrepreneurship growth. This finding is in agreement with Rustam Lalkaka and Daniel
Shaffer (1999), CSES (2002), Lindelof and Lofsten (2002), Massimo G. Colombo and
Marco Delmastro (2002), Lalkaka and Ma Lalkaka (2003), Aernoudt (2004), Rothaermel
and Thursby (2005), NTIN (2009) and Inanga EL, Azih E (2014). The researchers
suggested positive impact of technology incubation on host communities’ economies in
terms of job and wealth creation, enterprises ease of adoption of new technologies,
acceleration and maximization of start-ups growth, increase in survival rates,
sustainability and cost effectiveness. The results showed that the effect of incubator based
activities and environmental based activities on technology entrepreneurship growth are
highly profound. The combination of incubator based activities and environmental based
activities positively induced the survivability and growth of technology entrepreneurship
in North Western Nigeria. The results of the study also showed the critical role played by
each dimension of both incubator based activities and environmental based activities, and
their differential levels of contribution to technology entrepreneurship growth in North
Western Nigeria.

5.2 Study Hypotheses and Decisions
Hypothesis I
Ho1: There is no significant relationship between incubators based activities and
technology entrepreneurship growth in North Western Nigeria.
Therefore the null hypothesis was rejected.
Hypothesis II
H02: There is no significant relationship between environmental based activities and
technology entrepreneurship growth in North Western Nigeria.
Therefore the null hypothesis was rejected.
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Hypothesis III
H03: There is no moderating effect of Physical Infrastructure on Technology Incubation
and technology entrepreneurship growth in North Western Nigeria.
Therefore the null hypothesis was rejected.

5.3

Conclusions

The main objective of this study was to explore the relationship between technology
incubation and technology entrepreneurship growth in North Western Nigeria. Based on
the findings and discussions from the study, a number of conclusions were drawn.
The study concluded that technology incubation is a significant predictor of technology
entrepreneurship growth. This means that incubated enterprises stand a better chance of
survival and experiencing higher growth than the un-incubated enterprises.

The

challenges of undercapitalization, newness to the market, and inexperience faced by
startups are mitigated by incubators. It was also concluded that environmental based
activities contribute most to incubated enterprise growth in North western Nigeria. The
study also concluded that the training courses offered to incubatees under incubation are
somewhat deficient. These are likely to affect survival rate, project management in terms
of time to market, national and international market penetration and sales. Incubation
centers that have a holistic approach to management skills training may have more
prospect in producing firms that will stand the test of time. The study also concluded that
the activities largely performed outside the incubator (Environmental Based Activities)
were more critical to the survival of incubated enterprises. Technology incubation centers
that give adequate attention to these activities are therefore more likely to improve the
chances of survival of incubated firms. In addition, the study concluded that physical
infrastructures, though not directly connected to technology incubation program are very
critical to incubated firms survival and growth. The providers of such services must be
considered critical stakeholders in the incubation process.

They must therefore be

factored in all policy decisions that has to do with the incubation program.
Finally, the study concluded that technology incubation contributes to technology
entrepreneurship growth in North Western Nigeria.
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As an intervention program,

technology incubation accelerates the entrepreneurial process of incubated enterprises,
reducing their entrepreneurial learning curves generating multitude of beneficial effect
upon the economic growth of the entrepreneur, the immediate environment and the
country at large.
5.4 Summary of the Major Findings
1.

The study found linear, positive and significant relationship between incubators
based activities and technology entrepreneurship growth in North Western Nigeria.

2.

The study also found linear, positive and significant relationship between
environmental based activities and technology entrepreneurship growth in North
Western Nigeria.

3.

The study also found moderating effect of physical infrastructure on the
relationship between technology incubation and technology entrepreneurship
growth in North Western Nigeria.

5.5 Recommendations
1.
One of the major challenges faced by incubated enterprises is marketing their
innovations. Commercializing innovation has been a hard nut to crack for most startup
basically because of their novelty to the market. This has demoralize active innovators as
most of their innovations lay fallow in their workshops. Platforms, both physical and
electronic, that will expose these innovations to the world market should be provided by
incubation centers.

Addional efforts in seeking investors willing to sponsor the

commercialization of these innovations should be intensified. Trade fairs and exhibitions
though important, are not sufficient for the marketing of the incubatees’ innovations.
Angel investors and venture capitalists should be sought to support innovative startups.
Succession planning, exit and partnership strategies should be incorporated in the
incubation centers’ curriculum to avoid failure due to the demise of the owner cum
founder.
2.

The world over, science parks are created to host graduated enterprises. In these

parks, the enterprises continue to grow under the watchful eyes of the incubator business
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development team. Science parks serve as virtual incubators such that the enterprises
within the parks receive professional advice and counseling, in addition to other forms of
assistance that the enterprises may require from time to time from the incubator’s business
development team. By moving graduated enterprises from the incubator to the science
park, additional space will be created to admit more enterprises into the incubator.
Similarly, the graduated enterprises will have some relief; this will enable them to focus
more on facing the challenge of competitors as they expose themselves to the competitive
and environmental factors inherent in competing for customers, raw materials, capital and
labour, as new entrants to the market. The government should therefore make it a policy
that each incubation center has a science park large enough to house graduated incubatees,
with all required infrastructures provided. This will create space for new start-ups to be
admitted and give the graduated entrepreneurs a soft landing as they graduate to face the
fierce competition outside incubation.

Presently, there are no science parks in North

Western Nigeria.
3. The study found out that there is a huge deficit of physical infrastructures, particularly
electricity, in North Western Nigeria.

Majority of the respondents and participants

claimed that they generate more than fifty percent (50%) of the electricity they require to
operate. This is a very unhealthy situation. The reknown business magnet and the richest
man in Africa in the 2016 ranking of the forbes magazine, Alhaj i Aliko Dangote, stated,
while delivering a lecture at the

38th

convocation ceremony of the Ahmadu Bello

University, Zaria, Nigeria, that none of their industries is connected to the national grid
because of irreliability. With an estimated population of over 170 million (NPC, 2006),
and electricity generation capacity hovering around 4000mw, the percapita consumption
stands at 0.02kw, which is dismally inadequate for the support of any meaningful
entrepreneurial growth. The Government should therefore live up to its responsibility in
providing this critical infrastructure by itself or through the privat~ sector (BOT, PPP etc.).
The provision of accessible, reliable and affordable source of energy is a pre-condition for
the survival and subsequent growth of technology entrepreneurship. Other infrastructures
lacking include water, roads, security etc. Their provision will drastically reduce the
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burden on these young enterprises; improve their return-on-investment leading to
enhanced performance and innovations.

5.6 Contributions of the Study to the new knowJedge
1.

Conceptually, the study has given a new perspective of assessing technology
incubation by grouping its constructs into two closely related formations; activities
that are largely performed within the incubator during incubation (Incubator Based
Activities) and activities that largely has to do with the environment outside the
incubator through collaboration (Environmental Based Activities).

2.

The study has considered and established the moderation effect of physical
infrastructure on the relationship between technology incubation and technology
entrepreneurship growth. Using modgraph plots designed by Jose P.E. (2013), the
interaction of the variables was clearly depicted. This has added another dimension
to the study of technology incubation and has brought to fore the critical importance
of physical infrastructure to the success of the incubation program.

3.

The modified conceptual framework obtained as a result of the impirical analysis of
collected data gave clear direction on areas of emphasis by stakeholders in the
execution of the program in order to maximize the chances of success.

4.

The study has also established the importance of environmental based activities that
hitherto were given less attention both during and after inciibation. More emphasis
should now be given to these activities to ensure continued survival and growth
after incubation.

5.7 Limitations of the study
The anticipated threats to validity in this study were: extraneous Variables and testing,
which were beyond the control of the researcher. Therefore, the study worked towards
95% confidence level, allowing a critical level of 5% that takes care of errors that had
happened in the process of conducting the study.
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o

Extraneous variables: These were some of the factors that were beyond the study’s
control like respondents’ honesty, personal bias, and uncontrolled setting of the
study.

o

Testing: The use of research assistants might have brought inconsistencies in the
administration of the questionnaires. However, the research assistants were
oriented, trained and briefed on data collection procedures.

o

Central tendency biases:

Willingness or unwillingness of the respondents to

answer with extreme responses.
o

The data used for the study was cross-sectional, this prevented the study from
examining the effect of technology incubation on technology entrepreneurship
growth overtime.

o

Lack of extensive literature, especially from the study area, which limited more
comprehensive comparisons to be made about the results of this study.

5.8: Areas for Further Research
The study recommends for further studies as follows:
1

A longitudinal study across incubators in North Western Nigeria.

2

Technology Incubation, networking and incubated firms survival in North Western
Nigeria.
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APPENDICES
APPENDIX I: RESERACH INSTRUMENTS
KAMPALA INTERNATIONAL UNIVERSITY
COLLEGE OF HIGHER DEGREES AND RESEARCH
Dear respondent,
I am a PhD candidate in Entrepreneurship Management at Kampala International
University, Uganda undertaking a research on “Technology Incubation and
Technology entrepreneurship Growth in North Western Nigeria”. In view of this, I
request you to participate in this study. Kindly answer this questionnaire without leaving
any question unanswered. Please be assured that the information you give will be treated
with utmost confidentiality and will be used for academic purpose only.
Before answering this questionnaire kindly read and sign the attached informed consent.
Thank you very much in advance.
Yours faithfully,

Muhammad S. Mansur
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INFORMED CONSENT
I am giving my consent to be part of the research study of Muhammad Salahudeen Mansur
focusing on Technology Incubation and Technology entrepreneurship Growth in
North Western Nigeria.
I am assured of privacy, anonymity and confidentiality and that I will be given an option
to refuse participation and right to withdraw my participation any time. I have been
informed that the research is voluntary and that the result will be given to me if I ask for it.
Initial:_______________________
Date:

__________________
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Part I
SECTION A: PERSONAL DATA
1. Gender:

(i)

Male

(ii)

Female

2. What is your age? (tick the appropriate age bracket)
1. Below30years
2. 30—39 years
3. 40—49 years
4. 50—59 years
5. 60 and above
3. How old is your business?
1. 6-7years
2. 8—9years
3. 10—llyears
4. l2yearsandabove
4. What is your highest educational qualification?
1. Elementary
2. Secondary

LJ

3. Tertiary
4. Graduate
5. Post Graduate

E1

6. Others (Please
specify)____________________
5. Marital status
1. Single
2. Married
3. Window/Widower

6. Please indicate your location
126

1. Kebbi
2. Kano
3. Sokoto
4. Gusau
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Part II
Please indicate the degree of your agreement with each of the statements below about
technology incubation.
1= Strongly Disagree

2=Disagree

3=Agree

4=Strongly Agree

TECHNOLOGY INCUBATION
Code
IBB2
IBB3
IBB4

ITT2
ITT3

IME2
IME5

ITC 1
ITC3

IAF2

IAF4
IHE1
IHE3

Business Basics
Incubatees are tutored on bankable business plan design and
analysis
Adequate trainings on financial and resources managementis
provided to the incubates
Organizational and recruitment support is advanced to the
incubatees towards building a productive personnel base
Technology Transfer
Adequate number of staff are always available to give support to
incubatees for effective knowledge transfer
Adequate technical training for knowledge sharing among
incubatees is provided
Mentoring
High priority is accorded to incubatee counselling
Post-incubation visits are sustained to make mentoring impact
permanent
Technology Commercialization
Competitiveness of incubatees products through value added
support is ensured
A platform for the display of finished products (physical or
electronic) has been provided
Access to Finance
The Technology Incubation Centre has established relationship
with funds providers e.g. commercial banks and transactions
between them and incubatees facilitated
The centre strives to secure public subsidies for incubateçs
Higher Education Resources
The Technology Incubation Centre is linked to institutions of
higher learning within its immediate environment
Experts from the institutions are always available to give
assistance to incubatees in times of need
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IHE4
IHE5

INE2
INE5

IRC2
IRC3
IRC4

IGP2
IGP4

Cross fertilization of ideas between incubatees and the
institutions are encouraged
The Technology Incubation Centre collaborates with the
institutions to organize trainings, seminars etc that specifically
address problems of incubatees
Networking
Incubatees are linked to the entrepreneurial support network
through forums, seminars, workshops etc
The networking efforts of the Technology Incubation Centre
raises the incubatees’ credibility
Regulatory Compliance & Patenting
The center assists incubatees in product standardization to meet
regulatory requirements
Sensitization on intellectual property rights to improve value
capture is provided to the incubatees
Incubatees are assistedto patent their products with the relevant
agencies
Government Policies
Incubators are a very cost-effective instrument for the promotion
of public policy objectives
Incubated firms remain and operate within the local environment
after graduation
Thank you

129

i

2

3
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LCode

Technology entrepreneurial growth
Revenue Generation
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DRG 1

Please choose which option is appropriate in respect of your firm’s revenue generation
after graduation from incubation.
My firm’s Revenue Generation has:
a. Decreased significantly
b. Decreased
c. Increased
d. Increased significantly

Code

Output

DOU1

Please choose which option is appropriate in respect of your firm’s Output after
graduation from incubation.
My firm’s Output has:
a. Decreased significantly

~J

b. Decreased
c. Increased
d. Increased significantly

L1

Code

Sales Turnover

DST1

Please choose which option is appropriate in respect of your firm’s Sales Turnover
after graduation from incubation.
My firm’s Sales Turnover has:
a. Decreased significantly

[]

b. Decreased
c. Increased
d. Increased significantly
Code

Number of Employees

DNE1

Please indicate the Number of Employees your firm had at graduation from incubation.
a. 0 5 employees
-

b. 6

—

10 employees

c. 11— 15 employees
d. l6andabove.
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DNE2

Please indicate the Number of Employees your firm has presently.
a. 0

—

5 employees

b. 6

—

10 employees

c.

11

—

15 employees

d. l6andabove.
Code

Net Worth

DNW1

Please choose which option is appropriate in respect of your firm’s Net Worth after
graduation from incubation.
My firm’s Net Worth has:
a. Decreased significantly ~
b. Decreased
c. Increased
d. Increased significantly ~

Code

Product Quality

DPQ1

Please choose which option is appropriate in respect of your firm’s Product Quality
after graduation from incubation.
My firm’s Product Quality has:

c. Improved

L]
LZ
LJ

d. Improved significantly

~

a. Decreased significantly
b. Decreased
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Part III
Please indicate the degree of your agreement with each of the statements below about
physical infrastructures and collaborating agencies.

1= Strongly Disagree

2=Disagree

3=Agree

4~Strong1y Agree

Moderating Variable
Code

Physical Infrastructures

i

IPI1

Physical infrastructures like electricity, water supply, roads etc

~

T

are critical to the survival and growth of my enterprise
1P12

We generate over 50% of the electricity we require for the daily
operations of our enterprise

1P13

We experience long downtimes in the event of malfunction or

—

—

—

failure of a physical infrastructure
1P14

The providers of these critical infrastructures seems to lack the

—

—

capacity to operate and maintain them properly and safely
1P15

Overall, service delivery in respect of physical infrastructures that
are critical to the survival and growth of our enterprises is below
average

Thank you
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APPENDIX II:

INTERVIEW GUIDE TO TECHNOLOGY INCUBATION

Questions
Is the incubation center providing adequate trainings towards business development during
incubation?
Does the TIC perform its brokerage role of marketing the products of the incubatees
effectively?
Does the TIC facilitate capital acquisition and access to financial resources outside the center
either from governmental or nongovernmental sources?
Does the TIC sensitize, and assist incubatees on regulatory compliance and patenting of their
products to secure ownership, product standardization and originality?
Is there a significant difference between your present sales and generated revenue with that of
incubation?
Is there a significant difference between your present output and product quality and that of
incubation?
Are physical infrastructures like electricity, water supply etc. critical to the survival and growth
of your enterprise and is their supplies adequate for your operations?
Is access to the services of government agencies relevant to your business operations relatively
easy?
Do you believe that incubation has helped in the growth and development of your enterprise?
Did you see technology incubation as a very cost-effective instrument for public policy
promotion and is its administration satisfactory?

Thank you
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APPENDIX III: TABLE DETERMINING SAMPLE SIZE

Tablefor Determining Sample Sizefrom a Given Population
N
S
10
10
15
14
20
19
25
24
30
28
35
32
40
36
45
40
50
44
55
48
60
52
65
56
70
59
75
63
80
66
85
70
90
73
95
76
100
80
110
86
120
92
130
97
140
103
150
108
160
113
170
118
180
123
190
127
200
132
210
136
Note.—N is population size.
S is sample size.
..

N
220
230
240
250
260
270
280
290
300
320
340
360
380
400
420
440
460
480
500
550
600
650
700
750
800
850
900
950
1000
1100

S
140
144
148
152
155
159
162
165
169
175
181
186
191
196
201
205
210
214
217
226
234
242
248
254
260
265
269
274
278
285
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N
1200
1300
1400
1500
1600
1700
1800
1900
2000
2200
2400
2600
2800
3000
3500
4000
4500
5000
6(.~30
7000
8000
9000
10000
15000
20000
30000
40000
50000
75000
1000000

.

S
291
297
302
306
310
313
317
320
322
327
331
335
338
341
346
351
354
357
361
364
367.
368
370
375
377
379
380
381
382
384

APPENDIX IV: TRANSMITTAL LETTER
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APPENDIX V: CURRICULUM VITAE
MANSU~

Sa1ahudd~

Office Address:
No. 44/45 Ranchers Bees Shopping Complex,
Opp. Kaduna State Secretariat,
Independence Way,
Kaduna, Kaduna State.
Phone: +2348033893087
e-mail: muhd mansur@yahoo.com

Home Address:
Plot 13, Abdullahi Road,
KlGayan Low Cost Housing Estate,
Zaria, Kaduna State,
Nigeria.

Objective

To add value with undiluted passion for excellence and to gain the experience
that shall broaden my scope, challenges and proficiency. To contribute my
own quota personally or as a member of a team towards the achievement of
the organizational goals; To achieve personal growth through the growth of
the organization.

Personal Data

Sex: Male
Date of Birth:

15th

January, 1964

State of Origin: Kaduna State
Nationality: Nigerian
Marital Status: Married
u~üon
Qu~ ‘u ~tions

SCHOOL S ATTENDED WITH DATES:
Kampala International University, Uganda.
Ahmadu Bello University, Zaria, Kaduna State.
Kaduna Polytechnic, Kaduna, Kaduna State.
Basawa Teachers’ College, Zaria, Kaduna State.
L.E.A. Primary School, Kayarda, Kaduna State.
QUALIFICATIONS:
PhD Entrepreneurship Management
Coursework)
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-2012 to date.
-1987, 1990, 2000
-1999
-1982
-1977

KIU, Uganda (Completed

Master in Business Administration (MBA) ABU, Zaria -2000
Post Graduate Diploma in Public Admin. Kadu~n~ Poly -1999
B.Sc. (Hons) Maths With Computer Science ABU, Zaria -1990
Nigeria Certificate in Education (NCE)
ABU, Zaria -1987
Grade II Teachers Certificate
BTC, Zaria -1982
Primary Leaving School Certificate
L.E.A. Kayarda -1977

Qufl~dions~&
Memberships

2011 Oracle Certified Associate Database Administrator 11g. Oracle
Corporations
Member Nigerian Computer Society (NCS) —02176
NGOs/CBOs
Member Nigeria Youth Vanguard for Democratic Awareness and Poverty
Alleviation
Member Zazzau Emirates Development Association (ZEMDA).

WorkExperience

PREVIOUS WORK EXPERIENCES AND DESCRIPTION-OF WORK:
A total of eighteen (18) years post qualification experiences in Education and
the Banking industries.
4 Two years Application Development and Project Management experience
Central Bank of Nigeria. (2006 2008)
4 Thirteen years ApplicationlTechnical Support/Database Administration as
a Data Centre Manager Central Bank of Nigeria.
(1994 —2006).
4 Two years lecturing in Management and Computer Science Nuhu
Bamalli Polytechnic, Zaria, Kaduna State. (1992 1994)
4 One year data collection, analysis and production of management reports
KTARDA, Katsina State (NYSC). (1990— 1991).
—

—

—

—

—

—

COURSES/TRAININGS ATTENDED:
4 Attended several courses on IT and IT related subjects;
Communications, Management, Banking a~nd Finance; both within and
outside Nigeria.

COUNTRIES VISITED:
4 U.K., Canada, Saudi Arabia, Singapore, Uganda, Niger and Ghana.

HOBBIES:

4 Sight-seeing, Reading and Interactions.
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Good Communications Skill, Ability to do Multitasking jobs, Sound
Analytical Mind, Proactive, Good Team Player and High flyer.
Co-Partner IBY Corporate Solutions (Nig) Ltd., (Management Consultants),
Gwarzo Road, Opp. FCE Kano, Close to Shopwell Supermarket, Kano, Kano
State, Nigeria.
Dr. Stanley Kinyata,
College of Economics and Business Management,
Kampala International University, Uganda.
Phone +256752635540
Dr. Isaac Abuga,
College of Economics and Business Management,
Kampala International University, Uganda.
Phone: +256788478414
Dr. Yahya S. Ibrahim,
Director,
Kaduna State Environmental Protection Agency,
Kaduna, Nigeria.
Phone: +2347031894974
Email: ysibrahim2005~yahoo.com
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