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Abstract

In today’s competitive global market, technology business incubators are
considered the backbone of a region’s economic development, involved in the
creation of employment opportunities, boosting the local economy and
commercializing, particularly as regard innovative technologies. In Saudi Arabia,
incubators are working to develop innovative businesses with the potential to
contribute to the nation’s technological growth. The goal of Saudi incubators is to
focus on technology innovations. These incubators contribute to knowledge-based
programs that produce opportunities that will help transform the country into a
knowledge-based society and, in turn, contribute to a knowledge-based economy.
With the development of a knowledge-based economy, incubators are considered
viable business entities to generate products arise from a veritable mix of
innovation, knowledge and its management within the incubators. For the success
and performance to ensure survival of an incubator, the transfer of tacit knowledge
is very important. Universities play a key role in transferring tacit knowledge into
explicit form. In the context of university-based technology incubators, the
university facilitates knowledge flows to the incubator through academics and
processes. Thus, incubators play a vital role as a catalyst for economic
development by ongoing knowledge transfer.

This research explores the major factors influencing Saudi technology incubators’
performance. It examines factors that include knowledge sharing, individual
creativity and innovation diffusion. Based on existing theories and extensive
related studies, the conceptual model of this study was conducted. This study
adopts a mixed method approach (quantitative and qualitative) through two stages.
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First, the quantitative approach was conducted to empirically investigate the
factors’ relationships in the proposed model through applying survey instrument.
Second, the qualitative approach was applied in order to validate the quantitative
results and present more insights into the identified factors’ relations with the
conceptual model.

The study shows that phase one (quantitative) of the research supports all the
identified relations of the hypotheses of knowledge sharing organizational and
individual factors, knowledge-sharing process (donation and collection), individual
creativity and diffusion of innovation except H1lb, H3a, H4a, H9 and H10
hypotheses that clarified as following:-

H1b- Management support positively impacts knowledge sharing collection

H3a- Rewards positively impacts knowledge sharing donation.

H4a- Interpersonal trust positively impacts knowledge sharing donation.

HO- Expertise positively impacts technology incubator performance.

H10- Creative thinking skills positively impact technology incubator performance.

The second phase (qualitative) of the research generated mixed findings. Most of
qualitative phase findings endorse the quantitative results. On the other hand, some
of these findings do not endorse the quantitative results, however they support the
proposed hypotheses in the actual research. Finally, the study concludes and

presents the current research and practices.

vii



Glossary

Abbreviation

Description

Definition

KSP

Knowledge-sharing process

The procedures of transferring (sending and
receiving) knowledge (experience, skills
etc.)

DON

Donation

Knowledge is shared by an individual
‘donating’ their own personal intellectual
capital to others.

COL

Collection

An individual furthers their knowledge by
requesting colleagues to share their
intellectual capital.

MS

Management Support

This represents the extent to which senior
management support knowledge sharing
within the organization through facilitating
the required resources and encouraging
employees to share their knowledge with
others.

ITS

Information Technology Support

Level to which facilitating knowledge
sharing through information technology
use.

RWD

Rewards

The degree to which a reward system to
share any new and creative ideas and
effectiveness knowledge sharing.

ITrsut

Interpersonal Trust

Co-workers having a good level of faith in
each other in terms of intentions and
behaviors.

ENS

Enjoyment in Sharing

Pleasure and joy in exchange of
information among people.

SE

Self-Efficacy

The belief individuals hold in themselves
regarding their competencies to organize
and execute the course of action required
necessary to achieve a particular level of
performance.

DOI

Diffusion of Innovation

A theory explaining the way that new ideas
or technology innovations spread.

ComX

Complexity

The degree to which an innovation is
perceived as relatively difficult to
understand and to use, that could be
involved in the ability of users, technical
skills  conditions and technological
requirements, etc.

Com

Compatibility

The extent to which innovation is
considered as stable with current values.

viii




RA

Relative Advantage

The potential advantage that could be
achieved by users, if the innovation was
applied

M

Intrinsic Motivation

The passion and desire of someone to work
on a specific task that is interesting,
challenging and exciting for him.

Exp

Expertise

Expertise can be considered as skills of
performing a specific task in the most
effective and creative manner.

CTS

Creative Thinking Skills

The abilities or capabilities for innovative,
cognitive and creative thoughts.

TIP

Technology Incubator

Performance

The outcome of the incubators such as
program growth and sustainability, tenant
firm's survival and growth, contributions to
sponsoring the university's mission and
community-related impacts

TI

Technology Incubator

“The technology incubator is an entity
where knowledge is transformed into
innovative products and services”

EFA

Exploratory Factor Analysis

Factor analysis technique providing an
appropriate number for each factor of the
constructs of the proposed model.

CFA

Confirmatory Factor Analysis

Factor analysis type confirming identified
structures of the factor as well as further
strengthening the wvalidation of every
construct and its factors in social research.

KPI

Key Performance Indicator

A measurable entity that investigates how
an organization achieves its business
objectives in an efficient way.

R&D

Research and Development

Business activities investigated by an
organization in order to develop
innovations or procedures.
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CHAPTER 1: INTRODUCTION

This chapter discusses the study objective, which is to explore the influence of
individual creativity, knowledge sharing and diffusion of innovation towards
technology business incubator performance in Saudi Arabia. Understanding factors that
contribute to the performance of the incubators has been a crucial process for Saudi
government in order to boost up the local economic in Saudi Arabia (Al-Mubaraki, Al-
Karaghouli & Busler 2010). The chapter starts by discussing the research background
and research problem, presenting the purpose of the study including the aim and
objectives. In addition, this chapter presents the research significance and research
questions. Following that, an overview of research plan and thesis layout of this study

are presented.

1.1Research Background and Research Problem

The field of technology business incubation combines new ideas with existing resources
and expertise in order to produce viable products and businesses, technology business
incubator being the entity assisting and encouraging innovation. “The technology
incubator is an entity where knowledge is transformed into innovative products and
services” (Yee 2009). In the past ten years, there has been a trend in universities to be
more proactive in their outreach activities, such as dissemination of knowledge-transfer
from only within the academic community to the wider business community and other

stakeholders (Robertson & Kitagawa 2011).

According to the Higher Ambitions: the Future of Universities in a Knowledge
Economy 2009 policy framework, universities were signified as “...the most important
mechanism we have for generating and preserving, disseminating and transforming

knowledge into wider social and economic benefits”.
1



Accessing university knowledge and transferring to the wider public is an extremely
important factor for technology business incubators as university-based technology
initiatives that enable knowledge flows into the incubator firms via the university.
Working together with university researchers, incubators can influence the resources of
a university to increase their performance. The university will ensure dissemination of
the knowledge transfer to the wuniversity-based technology incubator through
researchers. The knowledge transfer also takes place through partnerships between
university-based incubators and industry leaders and here by creating a culture of

entrepreneurship.

It is within this incubator that viable business entities and products arise from a
veritable mix of innovation, knowledge and its management. The use of business
incubators first appeared in the 1980s as an essential tool for assessing the performance
of new business development and, in consequence, the growth of local economies
(Cheng & Schaeffer 2011). However, there was a problem with the criterion adopted for
such an assessment. There are several studies which have examined the effect of
business incubation on the jobs creation in the existing literature concerning business
incubation (Udell 1990), with incubatee development (Smilor 1987b) or incubatee
graduation rates (Peters, Rice & Sundararajan 2004). University linked incubators, non-
profit incubators and for-profit incubators all among the different types of incubators

studied (Peters et al. 2004).

There has been a significant increase in recent years in the demand for rigorous and
workable assessment frameworks for business incubators (McMullan, Chrisman &
Vesper 2001). Unfortunately, the assessment of incubator performance has suffered due
to limitations in methods, theories and empirical data adopted (Yu & Nijkamp 2009);

this hampers the drawing of meaningful inferences from the current research on
2



incubator performance. However, as there are many different means of measuring
incubator performance, there is not a clear overview of the performance of incubators in
the literature available. Thus, there is no agreement between scholars on the

measurement of incubator performance (Phan, Siegel & Wright 2005).

Saudi Arabia has also the joined the global community in developing technology
incubators, although these are still at the preliminary stages of introducing technology
and science parks mostly. It has been noted in research that in the developing countries,
including the Saudi Arabia, technology incubators have not been able to come up to
their expectations. Compared to the planned objectives, they are not as yet, however,
contributing to the development of local economy, the transfer of technology, creation
of new enterprises and increase of job creation (Al-Mubaraki, Al-Karaghouli & Busler

2010; Mian, Lamine & Fayolle 2016).

According to the director of the Badir program for technological incubators at King
Abdulaziz City for Science and Technology (KACST) Saudi “There is a lack of
knowledge on pioneer initiatives and how to be a pioneer — an issue we are working on
with educational, training and organizational bodies to tackle” (Arab news 2012).
Although, individual creativity and the diffusion of innovation are crucial parameters
that evaluate the success of a technology business incubator, in Saudi Arabia, the major
lack arises is the lack of knowledge creation and transfer, starting from its generation till
the end of the knowledge management process while it keeps innovation and creativity

among its top priorities.

A review of the literature indicates that technology business incubation is in its
developmental stages in Saudi Arabia (Binsawad, Sohaib & Hawryszkiewycz 2019;

Khorsheed, Alhargan & Qasim 2012). There are private-sector organizations working as



technology business incubators in Riyadh and Jeddah, especially, which offer fee-based
facilities to aspiring entrepreneurs. However, Saudi technology business incubators work
from the platform of universities and not as independent units, thus the services provided
by these incubators are based on limited funding and also a short range of services to
clients (Salem 2014a). There is need for a clear understanding of what their goals
should be and how these should be achieved so that targeted assistance can be provided
to budding entrepreneurs, who can then contribute substantially to the economic
development of Saudi. With a similar goal in mind, Saudi Arabia is also seeing the
setting up of technology incubators and parks by some private companies and academic
institutions. The research aims to fill the gap in the existing research that is needed in

Saudi Arabia context to empower the national incubation initiative.

Most of the Arab world faces deficiencies in their infrastructure as also in their products
and services like goods, labor and their financial markets and slow pace of innovations
and technological up-gradation; this is brought out in the 2010-2011 World Economics
Forum’s Global Competitiveness report (Schwab & Sala-i-Martin 2010). Better
resources and services enable entrepreneurs and startups to achieve higher growth and
development facilitated by business incubation. There is no sound foundation
theoretically to the available knowledge of the process of business incubation (Tamasy
2007). Therefore, the inferences concerning business incubations and the effect they
have on startups are not consolidated or clear (Chan & Lau 2005). The aim of business
is to support successful startups. That knowledge is the vital determining factor for
developing successful startups is a widely acknowledged fact. A new venture’s
performance is dependent on the knowledge that it is able to acquire as per many

academic scholars (Studdard 2006; West & Noel 2009; Wiklund & Shepherd 2003).

With the development of a knowledge-based economy, technology and innovations are
4



considered as vital elements of performance (Rooney, Hearn & Kastelle 2012). The
ability of a number of business organizations which make up a business economy are
dependent for their success on their ability to innovate; lack of such skills deprives them
of a competitive edge and restricts their growth in businesses of high wage and profits
(Grossman & Helpman 1993; Taylor, Grossman & Helpman 1993). Increase of output,
edge in competition and wealth of a nation are controlled by innovation (Carlson &
Wilmot 2006). Based on the literature on business incubation it is segregated into two
areas, i.e. industry-based and academic-based. Treating incubation as an agency that
emphasizes on the correlation between innovation and knowledge, academic scholars
have focused on specific elements in the process of incubation while studying its
evolution (Ascigil & Magner 2009; Hughes, Ireland & Morgan 2007; Tétterman & Sten
2005). Being a property-based enterprise providing services, both tangible and
otherwise, technology incubators are specific business incubators to entrepreneurs, tech-
based firms and other affiliates of universities and large firms to help arm them with
tools for survival, wealth-generation and job creation. Therefore, most of the technology
indicators are associated with research institutions like universities, tech-parks or

corporate/industries with R & D resources in both private and public sector.

A firm’s competitive edge is greatly empowered by the firm’s knowledge base (Gupta
& Govindarajan 2000b). Knowledge provides the foundation for the development of
other vital resources (West & Noel 2009). Enhanced innovation and economic
development can potentially result from a clear understanding of the role performed by
incubators in the development of startups; assembling a resource base is one of the main
challenges in creating new ventures. Among the various resources required by new
ventures to achieve the successful performance and survival of a venture, intangible

resources like knowledge are very important. (Brush, Greene & Hart 2001).
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Many smaller business entities form a nation’s business sector whose innovating
abilities govern its future success; this capability empowers them with a mechanism to
remain competitive and maintain growth in industries with high wages and profits
(Taylor, Grossman & Helpman 1993). In the modern economy, research leads to new
knowledge and its creation on which innovation depends; generation of economic
activity and enhancement of wealth are a direct result of research-based innovation
making it a coveted asset (Parto 2008). The generation and management of knowledge
is seeing rapid changes and frequent innovations on account of the higher education
institutions of developing nations entering the fray with the specific aim of transferring
the emerging innovations to the private sector through the incubators and technology
parks. The commercialization efforts of the universities are encouraged by technology
incubators, which are provided an opportunity to utilize universities as a source of

technology and help their tenant firms.

The impact that the technology business incubators have on the sharing of knowledge
process, individual creativity and innovation by the incubatees will be the focus of this
study; this will, thus examine the influence on the incubator performance as a result of

the effects of the factors acquired.

1.2 Purpose of the Study

The purpose of this study has twofold aims. First, it aims to examine the impact of
knowledge-sharing process of incubatees on technology business incubator performance
in Saudi context. Second, it examines how individual creativity and innovation acquired
from the business incubator are related to technology business performance. The aims

of the study are clearly clarified in the following objectives: -



* To identify the critical elements of the knowledge-sharing process based on
previous studies in order to provide theoretical foundation for the frame work

* To investigate the impact of the knowledge-sharing process (donation and
collection) on Saudi Arabian technology business incubator performance.

* To investigate the impact of individual level creativity on Saudi Arabian
technology business incubator performance.

* To investigate the impact of diffusion of innovation on Saudi Arabian
technology business incubator performance.

* To develop a conceptual model for Saudi Arabian technology business
incubator.

* To empirically validate the proposed model through applying survey instrument

and case studies.

1.3 Research Questions
The section presents the research questions of this study. These research questions were
formulated in order to investigate the research gaps that are relevant to the current

research study.

1- What are the factors influencing the knowledge-sharing process (donation and
collection) in technology business incubator Saudi context?

a. How do knowledge-sharing process organizational factors (management
support, IT support and motivational rewards) influence the knowledge-sharing
process (donation and collection) in technology business incubator in Saudi
context?

b. How do the knowledge-sharing process individual factors (interpersonal trust,

enjoyment in sharing and self-efficacy) influence the knowledge-sharing process



(donation and collection) in technology business incubator in the Saudi context?

2- How does the knowledge-sharing process (donation and collection) influence
technology business incubators’ performances in the Saudi context?

3- How do individual creativity factors of incubates influence technology business
incubators’ performances in the Saudi context?

4- How does the diffusion of innovation factors of incubatees influence technology

business incubators’ performance in the Saudi context?

1.4 Significance of the Study

The Saudi incubators are designed for technology innovations, and are primarily
established to serve as knowledge-based programs designed to produce opportunities
leading to transition the country to a knowledge-based society and, as such, contribute
to a knowledge-based economy(Salem 2014a). This research is unique in that it
examines technology business incubator performance by studying the incubation
process, such as the knowledge resources, individual creativity and diffusion of
innovation, all of which are important in the developmental process of new ventures.
This is the first research that has investigated the technology business incubator in

Saudi Arabia.

This study attempts to fill this gap by establishing a viable framework capable of
assessing and managing technology business incubators operating in the Saudi Arabia
environment Additionally, the current study will statistically examine the effects of
knowledge sharing practices, individual creativity and innovation on technology

business incubators in Saudi Arabia.

* The key findings of this study will benefit the Saudi Arabian technology business

incubators in order to better formulate the incubation process.
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* This study will propose guidelines to technology business incubators in general and

for Saudi Arabia in particular for improving their performance.

1.5 Scope of the Study

This study employed mixed methods approach to collect the data research through
survey instrument and case studies technique in technology business incubators in Saudi
Arabia. The data were collected from incubates and key positions in the incubators. The
collected data from both surveys and case studies are limited to technology business
incubators in Saudi Arabia. The limitations as to how this study was conducted are

clarified as following:

* An intensive review of the knowledge-sharing process literature based on the
understanding of researchers in a Saudi Arabian context led to defining both
organizational factors senior management motivation, IT support and
motivational rewards) and individual factors (interpersonal trust, enjoyment in
sharing and self-efficacy). This is discussed in detail in Chapter 2 and 3.

* This research relies on diffusion of innovation (DOI) and individual creativity
concepts as its theoretical foundation. This is discussed in detail in Chapter 2
and 3.

* This research did not consider the national culture factor in collecting its data;
data were collected from Saudi and non-Saudi participants in selected

technology business incubators in Saudi Arabia.



1.6 Overview of Research Plan

This section presents an overview of the conducted research activities of this study. The

methodology of the study is given in greater detail in Chapter 4.

1.6.1 Research Background and Research Problem

One of the most essential phases in the research life cycle is the literature review phase,
which is a continuing process. The further research proceeds, the more focused a
literature review becomes. An intensive literature review was involved in the first stage
of this study. The literature review involved the area of this research including
knowledge sharing process, individual creativity, diffusion of innovation, incubators
and related theories. In this stage, the research borders were stated clearly in order to
investigate the influence of knowledge sharing, individual creativity and the diffusion of

innovation regarding technology business incubators’ performance.

After conducting the literature review about the previous studies, it was obvious that
there were gaps in the knowledge. This means that is no research has been conducted to
discuss the influence of knowledge sharing, individual creativity and the diffusion of

innovation regarding technology business incubators’ performance.

1.6.2 The Development of the Research’s Theoretical Model

Having clarified the research gap, the research questions and the hypotheses of the
current study were developed. This stage also includes examining previous validated
studies and models related to the field of the knowledge-sharing process, individual
creativity and diffusion of innovation. Following this, in order to investigate the devised

research question, a conceptual model was conducted.
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1.6.3 Research Method

Mixed methods approach was applied for this study. This approach employed both
quantitative and qualitative methods in order to answer the research questions and
investigate the hypotheses. This study incorporates two stages. Stage one of the study
was applied through a quantitative method; a survey instrument was utilized to collect
the data from incubatees in technology business incubators in Saudi Arabia about their
influencing factors for use in the research framework. Stage two of the study employed
a qualitative research method; multi-case studies were used to collect the data from key
positions in the incubators through semi-structured interviews. The results of this stages

were then carried out to validate the quantitative results.

Formerly, the survey was conducted by developing a validated questionnaire. Before the
data collection process, ethics approval was attained from the Human Research Ethics

committee of University of Technology Sydney.

1.6.4 Data Analysis

After the data had been received from the respondents, they were analyzed using
statistical techniques like The first approach is exploratory factor analysis (EFA)
(Gerbing & Anderson 1988) and the second approach is confirmatory factor analysis
(CFA) (Hair et al. 2006). The analysis was implemented in two stages; the first stage
being discovering that preparation of the data by compiling the descriptive data. This
step is significant in order to progress to the next step, multivariate data analysis. This
investigation consisted of respondents’ profiles’ research and data screening. After that,
discrepancy-based structural equation modeling (SEM) was applied for evaluating and
discovering the significance of the constructs relations of the study model. Partial Least

Squares (PLS) SmartPLS version 3 (Hair, Ringle & Sarstedt 2011; Henseler, Ringle &
11



Sinkovics 2009a; Sarstedt et al. 2014) structural equation modeling (SEM) technique
was conducted for data analysis for to examining the relations between the various
factors of the model presented in this research. Each construct/variable was analyzed by
correlation performing both tests of exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) for determining the reliability and the best structure of factor.
This performed correlation led to the confirmation and development of the valid

constructs of the model.

1.6.5 Validation of the Data

An explanatory approach was adopted in the study in order to develop the conceptual
model from the evaluation stage. For data collection technique, a case studies approach
of two Saudi Arabian technology business incubators was conducted through key staff
positions in the selected incubators. Semi-structured interviews approach with the key
staff positions in the incubators was applied in order to validate the quantitative results.
After conducting the interviews, as an analysis process, direct interpretation was

conducted.

1.6.6 Discussion and Recommendations

Finally, the findings of this study were addressed by interpreting all hypotheses as
regard the research questions. The study provides the theoretical and practical
implications and a convincing conclusion. The adopted research design of this study is

shown in Figure 1.1
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This thesis includes eight chapters. Chapter 1 (introduction) presents the research
problem and the research background, purpose of the study, identified research
questions and significance of the study. This chapter also presents an overview of the

research plan.

Chapter 2 presents an intensive literature review that provides rich background
information about incubators generally and technology business incubators in the Saudi
Arabia context in particular. This chapter also provides an overview of incubators in
Saudi Arabia Finally, the chapter investigates various factors influencing technology
business incubators’ performance including knowledge sharing, individual creativity

and diffusion of innovation.

Chapter 3 addresses the conceptual model development for this study. The theoretical
background of the conceptual model is discussed in depth, including related theories
and studies on incubators, knowledge sharing, individual creativity and diffusion of
innovation. In this chapter, the study also discusses various impacting factors
(individual and organizational) of the knowledge-sharing process. Finally, the

hypotheses of the research are developed.

Chapter 4 provides the research methodology used for the current study. This chapter
explains the adopted research design for the study, then the methodology stages are
identified. Stage 1 of the study employs quantitative approach through distributed
survey, while stage 2 of the study employs qualitative approach consisting of case

studies analysis.

Chapter 5 presents the findings of the descriptive analysis of data collected from
incubatees in Saudi Arabian technology business incubators. First, the details about the

questionnaire are presented followed by participant’s profile. After that, statistical
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analysis for descriptive data and verifying the characteristics of data are provided. In
addition, the chapter includes standard deviations and standard errors of the mean,

missing data and assessment of normality, and outlier screening.

Chapter 6 shows data resulted from measurement scale analysis through measurement
model’s validity assessments. These assessments utilized two analysis approaches. The
first approach is exploratory factor analysis (EFA) providing an appropriate number for
each factor of the constructs of the model. The second approach is confirmatory factor
analysis (CFA), confirming the identified structures of the factors as well as further
strengthening the validation of every construct and its factors. Also, structural equation
modeling (SEM) statistical analysis technique was conducted for determining the
statistical significance of the relation between model constructs and rejected or accepted

hypothesis identified in Chapter 3.

Chapter 7 validates the quantitative results by conducing the qualitative data analysis
that support the outcomes to the actual phenomena. In order to achieve that, explanatory
case study approach of Saudi Arabian technology business incubators was conducted.
This chapter also includes the extracted analysis from the conducted interviews with

key positions in technology business incubators to validate the research hypothesis.

Finally, Chapter 8 summarizes the findings of this research, including discussion of the
contributions resulted by this study regarding the existing body of knowledge as well as
the implications of the research findings for Saudi Arabian technology business
incubators. This chapter suggests future research recommendations and identifies the

study limitations. Finally, the reference list and Appendices A-C are presented.
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CHAPTER 2: LITERATURE REVIEW

The main point of this chapter is providing a solid foundation for the research
framework discussed in Chapter 3 by reviewing related studies. First, this chapter
presents rich background information about incubators generally and incubators in the
Saudi Arabian context specifically. Then, the purposed numerous influencing factors

that contribute to technology business incubators’ performance are discussed in detail.

2.1National Transformation Program 2020

National Transformation Program 2020 is the solid foundation for building the
institutional capacity and capabilities required to accomplish the motivated objectives of
“Saudi Arabia’s Vision 2030”. The program was lunched in 2016 through 24
government forms functioning in the economic and development sectors in the first year
of the program. It is worth to mention that the strategic objectives of the program are

related to provisional goals for the year 2020 (National Transformation Program 2020).

The program utilizes innovative techniques in order to classify the upcoming challenges
including capturing opportunities, adopting applicable planning instruments, triggering
the responsibility of the private sector, assessing performances and establishing

implementation (National Transformation Program 2020).

2.2 Saudi Arabia’s Vision 2030

Saudi Visions 2030 is a program and plan which defines mechanisms and procedures
which will help in shift in the paradigm from Saudi Arabia’s reliance on oil for its
existence and strength. It also defines new mechanisms for economic growth. Lastly, it

targets to develop and flourish public sector services like education, tourism, health, etc.
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This plan is designed over specific goals and objectives which include different
activities mainly targeting non-oil industry trade and initiate cost-effective solutions in
terms of investments and economic incentives. It was announced in April 2016 by
Crown Prince Muhammad Bin Salman and was developed by the Council of Economic
and Development Affairs. This vision has three important pillars and objectives
including achievement of a vibrant society, a thriving economy and ambitious nation.
This demands focus towards people and their religious faith, diversification of the
economy by creating new job opportunities and show concerns about accountability,

corruption and transparency (Vision 2030 2018).

The growth and prosperity of a country is defined by its economic system, the fine
blend of labor market, its sustainability, inclination towards development of renewable
energy sources and the educational setup executed (Alshuwaikhat & Mohammed 2017;
Jurgenson, Bayyari & Parker 2016). Development of the socioeconomic programs will
improve quality of life by addressing human demands and needs. Establishment of
strong private sector also stands as a big challenge. Saudi job market is much more
public sector driven as compared to private sector due to ease to hire and fire in later
case. Many initiatives have been taken to achieve the goals of Vision 2030 like King
Abdullah Economic City (KAEC). It has been developed to target economic growth and
generate job opportunities for people in the desert kingdom. KAEC will target business
centers and educational hubs which will drive economics from traditional social values

to elite’s priorities (Kinninmont & Kinninmont 2017).

2.3 Saudi Arabia Vision 2030 and Knowledge-Based Economy

A knowledge-based economy defines the development of country’s economy based on
knowledge and educational initiatives and programs. Saudi Arabia has focused greatly
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on its economic development and KAEC has been one such initiative to support the
goals in Vision 2030 (Khorsheed 2015). Saudi Arabia is a member of G20 (Group of
Twenty, set of countries which come together at the same platform to solve today’s
pressing problems) and is the largest exporter of oil in the world which also becomes its
basis for government revenue (Nurunnabi 2017). In order to target a knowledge-based
economy for Saudi Arabia’s Vision 2030, some key factors have been identified to be
kept in spotlight and consideration. These are innovation, economy, human capital,
information and communication technologies, employment and education (Nurunnabi
2017). Some of these are of concern, due to challenges like empowerment of women in
education and professional environments. The trend of women joining the professional
environments has shown significant increase in the last few decades (Elmulthum &
Elsayed 2017). The Saudi government can diminish this stress by diversification of
economy by addressing the knowledge-based economy (Al-Filali & Gallarotti 2012;

Nurunnabi 2017).

The fine transition to a knowledge-based economy has been targeted at the
government level in the past decade to achieve vibrant and stable economy. Vision 2030
targets formation of a society which is digitally strong in terms of economy. Like any
knowledge-based economy, the following objectives have to be met in Vision 2030 also
(Al-Filali & Gallarotti 2012; Altbach 2013):

- Education and training
- Information infrastructure
- Economic initiative and Institutional regime

- Innovation systems

Saudi Arabia is a strong country to shift to a knowledge-based economy due to

its significant in terms of its political and social stance. Based on the Saudi Arabia’s
19



knowledge economy index at 5.93 derived by the World Bank in 2012, it stands as 50"
country in the world suitable for this shift (Al-Filali & Gallarotti 2012). In this
transition towards knowledge-based economy, appreciation of the role and participation
of women stands extremely critical. Also, their attitudes towards science, technology

and engineering is important (Aswad, Vidican & Samulewicz 2011).
2.4 Defining Incubators

The importance of the incubator functions has been explored by multiple researchers
(Al-Mubaraki 2008; Culp 1996; Lumpkin & Ireland 1988; Merrifield 1987). In the early
1980s, some US higher-education institutions underwent a transformation of broadening
their traditional mission of research, education and public service by incorporating
active participation towards their particular regions’ economic development (Mian
1997). Many universities in the US, adopted a more entrepreneurial role by directly
involving themselves in development of new innovative businesses. This proactive role
of universities while being motivated by the will to be economically-contributive for
their country, originated from the desire to develop collaboration with companies so as
to reap the benefits of commercializing the university’s research (Matkin 1990). In
order to materialize their aim, establishments called the “technology business
incubators” were set-up all across university campuses. This concept aimed to offer the
potential of linking talent with technology, capital and appropriate knowledge to
support entrepreneurial talent, thus accelerating the development of new technology-

based firms and commercializing locally-developed technology (Smilor 1987c).

The revolution regarding business and technology promotion was inspired by the
already established business incubators since 1942, when a company named Student
Agencies Inc. in Ithaca had started to incubate and support student businesses (Phillips
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2002). Later, in 1946, American Research Development (ARD) established the first-
ever incubator to work outside of the student-community, run by the alumni of MIT.
The first formal business incubator in the US started to function in 1959 under the
patronage of Joseph Mancuso at Batavia Industrial Center in Batavia, New York
(Lewis, Harper-Anderson & Molnar 2011). Since then, the concept of business
incubators has grown to work outside of the higher education institutes to gain a global
recognition. The growth of universities, non-profit groups, and venture capitalists as
responsible parties to set up business incubators gained acceleration from the 1970s to

the 1980s (Rouse 2005).

Now, in the world of business, the term, “incubator,” is used to refer to an enterprise
that is set up in order to provide office space, equipment, financial capital, and
assistance of learned mentors to start-up businesses (Rouse 2005). By definition,
incubator is an investment and support program, whereby entrepreneurs starting
business over the internet are given management advice, access to finance, and
technical assistance by a network of investors (Lin et al. 2012). As Corsi & Di
Berardino (2014) explained, the incubator is essentially an example of business
ingenuity. Incubators in the form of business incubators, provide a wide range of
services to their clients (Figure 2.1). Thus, they are formally termed ‘“business
incubators” and defined as firms that act as support for the new and developing firms by
providing them physical facilities and a large range of business services in order to help
them make full use of the opportunities of survival and development at the time of start-

up (Lin et al. 2012).
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Figure 2.1: Services Provided by Business Incubators (Willson 2012)

2.5 Classifying Incubators

Barbero et al. (2014, p. 152) claimed that “not all incubators are equal and that there are
different types with significant differences”. Incubators are categorized into different
types according to which services are delivered, their organizational structure and the
types of clients served (Greene & Butler 1996). Incubators were introduced as a highly
adaptable concept, hence with every new goal of catering to a diverse regional
economy, they provided careers to the youth, enhanced wealth of local regions, and
transferred research and technology from universities and other organizations to the
mainstream. In any case, the clients being served by incubators are at the frontline in the
development of innovative technologies, product creation and providing services
designed to enhance the quality of life in communities all across the globe (Salem

2014a).
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Although technology incubators are considered a type of business incubators (Lewis,
Harper-Anderson & Molnar 2011), here the types of incubators are defined and
elaborated on the basis of their very specific aims and means of achieving them. The
major types of incubators in literature are thus business incubators and technology

incubators, which are being discussed briefly below:

2.4.1 Business Incubators

Business incubators are designed to develop and stimulate general businesses for
specific economic objectives, such as industrial restructuring and revenue generation as
well as beneficial utilization of available resources (Bollingtoft & Ulhgi 2005). They are
meant to promote continuous national as well as regional, economic, and industrial
growth, especially through the provision of employment. Business incubators work by
combining diverse support elements for small enterprises in one affordable package
(Bollingtoft & Ulhei 2005). The special niche in which business incubators work is to
nurture the early stage of any proposed business and to support growth-oriented
ventures. It provides focused assistance within a particular environment, supporting
innovation and entrepreneurship. Business incubators are further categorized as (i)
general/mixed use incubators and (ii) economic development incubators, which are

briefly discussed below:

2.4.1.1 General/Mixed Use Incubators

Mixed/general-use incubators are established with the goal of promoting continuous
industrial and economic growth in the region that they belong to through overall
business development (Co-operation & Development 1997a). These incubators may
include not only knowledge-intensive firms, but also low-technology firms working in

services and light-manufacturing. A major focal point of these incubators is to provide
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support by enabling access to local/regional sources of technical, managerial, marketing

and financial resources.

2.4.1.2 Economic Development Incubators

The main aim of economic development incubators is to stimulate and promote specific
economic objectives in a region, such as creation of employment opportunities as well
as industrial restructuring (Salem 2014a). These incubators help to create new firms
and also nurture the existing ones in order to fulfill the same purpose, i.e., create jobs.
This happens often as a result of local government initiatives (Hsieh et al. 2014). In
some countries, this goal may focus on specific groups, such as youth, the long-term

unemployed, women and minorities.

2.4.2 Technology Incubators

Technology incubators are the incubators which aim to bolster the technology
development stage of enterprises and new businesses being promoted by business
incubators (Smilor 1987a). That is why they are often categorized as a subtype or a
variant of the latter. The primary objectives, which gives them an individual identity is
their more specific role in promoting technology-based enterprises and to help in the
completion of technologies under development. Technology incubators are usually
present near research and development institutes, universities, and science technology

parks (Barbero et al. 2014).

Technology incubators are unique in fostering institutionalized links and collaboration
with sources of knowledge and innovation (Hu 2008; Hu, Chang & Chen 2015). These
may include universities, technology transfer agencies, research centers, national
laboratories, and the skilled personnel involved in research and development (Hsieh et

al. 2014). The general modes of working of technology incubators is given in Figure 2.2
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Technology incubators encourage a transfer of technology and its diffusion by
encouraging researchers and academicians to engage in entrepreneurship (Mian 1996).

Technology incubators are further categorized into different types out of which the
major ones are, (i) technology innovation centers and (ii) technology business

incubators, (iii) science/technology parks.

The concept of technology incubation centers is not confined to one part of the world.
Rather, technology incubation centers are given different names in various parts of the
world, even though they all technically refer to the same thing. In the United Kingdom,
for instance, they are more known as Science Parks while in France, they are called

Technopolis (Mian 2016).

Different technological incubators have varying roles, financial sponsors, and goals. In
general, however, they are commonly designed for building the economy, encouraging
the proliferation of research output, and motivating innovation (Khorsheed, Al-Fawzan
& Al-Hargan 2014; Mahmood, Jianfeng, Jamil, Munir, Lu, et al. 2015; Ozdemir &
Sehitoglu 2013). Apart from being managed open spaces, technology incubation centers
offer training, technical and business consultation services, financial services, as well as
an environment conducive for the growth and nurturing of young people. In most of the
technology incubation centers, experts are employed to oversee the general operations
within the incubation and at the same time, determine what startup companies can take
part in the incubator (Khorsheed, Al-Fawzan & Al-Hargan 2014).

Increasingly, technology incubation centers are perceived as practical tools
for entrepreneurial activities. In the modern business world, traditional business
operations are being replaced by contemporary methods, the majority of them
technologically dominated. In the recent decades, technology has become a game

changer in both manufacturing and service sectors (Lundqvist 2014; Phan & Lamine
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2016; Rubin, Aas & Stead 2015). The concept is widely accepted and embraced by
small and medium enterprises to spur their growth (Cheng et al. 2014; Hong & Lu

2016; Williams & Tsiteladze 2016).

In Pakistan for instance, there is a great disparity between the research sector and the
business fields in mining new ideas (Mahmood et al. 2016). The service and
manufacturing sectors are not as keen as they should be in taking up new
concepts, which has negative effects on the economy. For the economy to experience
growth and development, the need for constant new ideas and technologies cannot be
exaggerated enough. This is why technology incubation centers in Pakistan play a great

role (Mahmood et al. 2016).

In Poland, technology incubation centers also play a great role. These centers provide
business support and allow organizational clients and experts to exchange technological
knowledge (Lis & Romanowska 2016; Lobejko & Sosnowska 2015; Wojcik-Karpacz &
Mazurkiewicz 2015). The centers’ main objective is to enhance the innovative character
of Poland and execute knowledge commercialization effectively. With technological

incubation centers, entrepreneurs are able to get the business support they need to grow.

In Turkey, the concept is quite different because it is more of collaboration framework
with universities that was started in the 1980s. The technoparks are under the regulation
and care of the Ministry of Industry and Trade. Like the other technology incubation
centers in different countries, however, they also play a great role in Turkey (Guceri-
Ucar & Koch 2013, 2016; Sungur 2015).

The technoparks also contribute to economic growth by promoting and encouraging
foreign direct investment, as other countries see the nation’s innovations (Diez-Vial &

Fernandez-Olmos 2015). In 2001, all the technoparks have to receive a legal status with
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the Law of Technology Development Zones (Diez-Vial & Fernandez-Olmos 2015;
Mubarak AL-Mubaraki & Busler 2014; Xiao & North 2017). In Nigeria, the concept
emerged in the 1990s and served as the foundation or basis for developing sustainable
entrepreneurial skills for the comity (Adelowo et al. 2015; Naisa & Usman 2016; Obaji,
Senin & Olugu 2016). Technology-based startups benefitted greatly. Through the social
and economic development processes triggered by the technology incubation centers in
the nation, the startups were stimulated to nurture and implement technology-based
business ideas, propelling them into success. The centers are instrumental in boosting
the startups’ business strategies and ideas (Adelowo et al. 2015; Naisa & Usman 2016;
Obaji, Senin & Olugu 2016).

These different countries are evidence that the technology incubation centers concept is
meant ultimately to boost the growth and returns to the country (Parker et al. 2015;
Wonglimpiyarat 2014). Returns include job creation and employment opportunities,
technology transfer, greater foreign currencies and localization, particularly the
substitution of imports with locally produced and manufacture red goods. All of these
can speed up a country’s industrialization process (Wagner 2005). With these benefits,
governments are encouraged to allocate a significant amount of budget for technology

incubation centers (Parker et al. 2015; Wonglimpiyarat 2014).

2.4.3 Technology Innovation Centres

This type of technology incubator, as the name indicates, conducts research and
development as well as brings innovation in the technology required by the industry
(Agnete Alsos, Hytti & Ljunggren 2011). Technology innovation centers cater
industries, which aim to cooperatively invest resources in to the work being done by
universities or research organizations and also wish to achieve commercialization
through the help of business enterprises or public institutes. Basically, technology
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innovation centers share the aims and objectives of Technology Parks and (if only
research and development stage is considered) fully-fledge technology incubators

(Lofsten & Lindelof 2002).

2.4.4 Technology Business Incubators

This type of technology incubators has arisen as an endeavor of public research
institutes, universities, the local government and private institutions to promote and
strengthen new technology-intensive enterprises (Co-operation & Development 1997a).
Technology business incubators have a focus group consisting of innovative, largely
technology-oriented and knowledge-intensive service sector enterprises. Here,
interactions with the academic community provide the most significant portion of the

incubation process.

2.4.5 Science/Technology Parks

This is a type of technology incubator is commonly managed by professional specialists
with the main aim being to enhance public wealth by promoting a culture of innovation
and the affordability of the businesses it supports (Rowe 2005). In order to meet these
objectives, a Science Park serves to encourage and manage the flow of knowledge and
technology between universities, R&D bodies, companies and various markets,
whereby incubation and its incidental processes expedite the creation and growth of

innovation-based companies.
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Figure 2.2: How Technology Incubators Work (Co-operation & Development 1997)

2.5 Incubators in Saudi Arabia

In January 2008, BADIR-ICT became the first technology incubator to be established in
Saudi Arabia (Al-Mubaraki, Al-Karaghouli & Busler 2010). Being the first incubator to
become operational within a short time, this incubator started to accept its initial
projects while working as a part of the National Badir Technology Incubator Initiative
of Saudi Arabia’s national research institute at King Abdul Aziz City for Science and
Technology. The BADIR-ICT works with a simple objective, namely to focus on the
best incubation finance practice, gathering clients, and developing relationships with
clients. One may question — keeping in mind the above discussion — that whether these
can lead to the primary goals of technology incubation mentioned above with their

focus on developing and sponsoring new clientele and spending investments.

Saudi Arabia allocated 8.6 billion dollars on research and development as a part of its
20-year National Science and Technology Plan (Shalaby 2014). To date, it has
developed several projects, which work particularly as business and technology
incubators, including King Abdullah Bin AbdulAziz Science Park (KASP), Saudi
Organization for Industrial Estates and Technology Zones (SOIETZ), Information
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Technology and Communication Complex (ITCC), King Saud University Science Park
(KSSP), King Abdul Aziz City for Science and Technology (KACST), Umm Al Qura
University Institution of Innovation and Entrepreneurship, Business Incubators and
Technology Center in Royal Commission for Yanbu, as well as many technology

incubators, especially, technology parks that are under planning.

Being in the earlier stages, a large emphasis is kept on creativity and the sharing of
knowledge, staff training and development along with offering support and assistance to
other incubators, so as to extend the scope of these incubators in the Saudi Arabia
(Khorsheed, Al-Fawzan & Al-Hargan 2014). For example, one premier technology
research park in the Middle East is the King Abdullah University of Science and
Technology (KAUST) Research and Technology Park. KAUST Research and
Technology Park is part of a far-reaching innovation network which supports and
encourages the creation of technology, business formation and development assistance
through the channels of already established technology firms and the marketplace. The
Park provides an environment wherein technology-based businesses can collaborate on
diverse aspects of research and development with both the faculty as well as the
KAUST students by being provided access to its labs, equipment and services. Through
its dynamic community of entrepreneurs and innovators, the Research and Technology
Park fosters collaborative research, nurtures economic growth and helps the university
promote the commercialization of its intellectual assets. With time, as investment in
recruiting manpower and international collaboration are spent, there is a trend of
broader awareness and IP in the Saudi technology incubation scenario as well. With that
forums for knowledge transfer are being slowly introduced in its usual focus towards

creativity and innovation (Alsodais 2013).
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Some minor projects working in the field of technology incubation based heavily on
previous research, experience, and knowledge sharing in Saudi Arabia include the King
Abdullah Initiative for Water Desalination using Solar Energy being carried out in
collaboration with IBM (Alsodais 2013). There are many projects working under this
technology incubator. Firstly, the STI Human Resources Program is a project designed
to establish and support creativity and scientific innovation centers; award higher
education scholarships for strategic technologies; to design a scientific method for
research, as well as to honor Saudi inventors and prominent scientific scholars. The
Knowledge Society Program within the same larger technology incubation program
takes initiatives including the publishing of scientific journals; development of national
databases for the STI indicators; development of a database for information technology,
commercial, and industrial services; and the promotion of cultural awareness within
schools and universities. All of these instances show that Saudi Arabia is indeed
working towards leveraging the results of its national research in commercial, industrial,
and academic settings. Although, in view of the global practices and developments,
Saudi Arabia lags much behind, however, it can move much forward in the field of
efficient knowledge sharing-based technology incubation by its commitment to
innovation and technology, especially to efficient knowledge sharing at a global scale.
Saudi Arabia has implemented the use of business incubators’ processes as a national
policy, influencing the emergence of several government-supported programs. The
BADIR for Technology Incubation Program spearheads the BI process in Saudi Arabia
from within the Technology Development Center (Al-Ohali & Shin 2013; Binsawad,
Hawryszkiewycz & Kang 2016; Khorsheed & Al-Fawzan 2014; Khorsheed, Al-Fawzan
& Al-Hargan 2014; Tadros 2015). There is an increasing effort by the Gulf Cooperation

Council states to provide support to business incubators in the bid to improve
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entrepreneurship and knowledge-based expertise within their respective nations
(Khorsheed 2015; Nurunnabi 2017). The efforts continue to be significant in the
enhancement of GCC states’ global competitiveness. It has been reported that in 2010,
five of the GCC states were already among the 20 countries worldwide where
entrepreneurs expressed ease in finding venture capital for their innovative but

risky business ideas and projects (Tadros 2015).

2.6 Assessment of the Impact of Technology Incubators

The incubation of new technology-based businesses by technology incubators is
designed as a flexible process involving multiple stakeholders (Bergek & Norrman
2008b). According to Rothaermel & Thursby (2005b, “technology incubators are
university-based technology initiatives that should facilitate knowledge flows from the

university to the incubator firms”.

The purpose of university-based technology incubators is to support networking
opportunities to negotiate relationships between the university and local government by
attracting venture-capital investors from the national or global business community to

foster regional business cultures (Peng 2006).

Every stakeholder involved may contribute a certain objective, which in-turn acts as
decisive factors for the efficacious working and success of the technology incubator.
However, there are times when the objectives are not explicitly stated from the time of
inception nor are the means for measuring incubator-success essentially linked to the
objectives. In any case, the significance of well-defined objectives cannot be ignored;
they can be broadly classified as follows (Abetti 2004; Ak¢omak & Taymaz 2004; Al-

Mubaraki 2008; Allen & Rahman 1985):
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* Economic development

* Technology commercialization

* Property venture/real estate development

* Entrepreneurship
The success of firms being dealt with by technology incubators are evaluated in a
traditional linear fashion i.e., an infant firm or a start-up company will work by support
of the incubator for a few years, graduate or become independent and then hopefully
grow (Allen 1985). The question here is whether survival of these firms alone is
sufficient to reach the conclusion that they have achieved success after graduating from
the technology incubator. Also, what parameters allow the technology incubator to

produce successful firms?

There are start-up technology-based firms which rapidly expand from a small number of
just two to three employees to 20 employees; they are even evident on the secondary
stock markets. It is these which generate the most jobs and revenue among all the
SMEs, and it is within these that technology incubators should actually be flourished
(Cheng & Schaeffer 2011). However, promoting such fast-growing companies is
difficult, challenging, and may not even be possible in all circumstances. Thus, it is only
sensible to identify “good practices” at the level of the technology incubator and
measure the efficiency with which they are fulfilled to estimate the performance of a
technology incubator. These good practices have been reviewed and outlined to be the

following (Bergek & Norrman 2008a):

* Define objectives and mission from the outset
* Recruit entrepreneurial managers

* Focus on “cluster-based” (i.e., common) technologies
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* Tailor and leverage existing services

* Build on local and international linkages

* Diversify sources of finance

* Share experience

* Improve evaluation mechanisms
Keeping the aforementioned criteria in mind, the performance and efficiency of
technology incubators is dependent on their tendency to fulfill good practices i.e.,
adopting efficient working, thus enhancing their overall performance in the form of
increasing the number of jobs created, the number of graduates/survival rates, increased
sales and profits of tenant firms, the number of clients served, increased incubator-
revenue and the new technologies contributed to market, not to mention the taxes paid

by the incubators.

2.6.1 Influence of Incubation on Tenants.

Although the goals of incubation are not necessarily limited to the effects on tenant
firms, this is still one of the principal goals of any business incubator (Mian 1996;
Williams & Tsiteladze 2016). Therefore, a number of scholars have explored how
incubation programs have measurable effects on their tenant firms. In general, there
have been some mixed results that may give policy makers reason to question the
effectiveness of incubation programs, while others suggest that the role of the university
in the incubation process is less than would be expected (Rubin, Aas & Stead 2015).
Indeed, incubation alone has been shown not to be a sufficient condition to predict form
survival without the influence of other factors (Mas-Verdu, Ribeiro-Soriano & Roig-

Tierno 2015). So, at the very least, incubation programs cannot guarantee results.
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Overall, though, it is hard to fully gauge the impact of technology business incubators
because the topic remains relatively new and loosely researched. A bibliometric metal-
analysis of the state of knowledge as of 2016 suggested that there remains a paucity of
research into business incubators and that overall knowledge is, at best, fragmented
(Albort-Morant & Ribeiro-Soriano 2016). Additionally, context matters considerably,
as the type of incubator among other contextual factors plays a significant role in
determining the types of innovation to result from incubation in a particular program
(Barbero et al. 2014). Thus, it is and may remain impossible to give a truly

comprehensive appraisal of the effect of technology business incubators on tenants.

That said, there are some clear benefits to incubation. While incubation does not
guarantee firm survival, long term strategic planning and preparation carried out during
the incubation stage does significantly increase the chance of survival (Lofsten 2016).
To reap these benefits, however, a firm must avoid the common disconnect between
planning and action (Gately & Cunningham 2014). Another strong benefit is the
networking it allows for. Firms have a chance to achieve both formal and informal
socialization during their incubation tenure, and both these dimensions of socialization
create meaningful social networks (Nijssen & van der Borgh 2017). The benefits of
these social networks have been considerably attested to in the literature (Soetanto &
Jack 2013). Incubators are also responsive to changing business conditions and adapt to
the needs of firms as time and technology continue onward (Mian 2014). Perhaps most
positively, though, a comparative cohort study found that incubation does exert a
differential effect on firm growth and that incubated firms may receive up to as much as

five times more business as non-incubated firms (Stokan, Thompson & Mahu 2015).

2.6.2 Incubators in the Developing World
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Although the idea of a business incubator originates in the developed world, these
institutions have come to play a role in the developing world as well. In this context,
business incubators and technology business incubators tend to function as tools for
enacting innovation policies (Mansano & Pereira 2016). In contexts such as China or
other developing Asian economies, business incubators have become an explicit
extension of state efforts to encourage and improve innovation (Jamil et al. 2016).
Indeed, this is not exclusive to Asia, as such approaches have also seen use in the
contexts of Turkey and South Africa, among a wide array of other developing

economies (Ozdemir & Sehitoglu 2013).

In emerging economies, there is often a gap between available commercial services for
businesses and entrepreneurial demand, and in the emerging economy context,
incubators can serve as an intermediary to address these unmet needs (Dutt et al. 2016).
Thus, in these contexts, the business incubator—and by extension, the technology
business incubator takes on a new role as the instrument of enacting innovation, both
because of policy and because of its potential to address unmet needs in the population.
Another function of technology business incubators in the context of the emerging
world is to encourage sustainable regional development using the resources of the
university, which are often well suited to improving sustainability and encouraging

green innovation on the part of tenants (Mian, Lamine & Fayolle 2016).

2.7 Creativity

Creativity is recognized in the literature as one of the important human resources that
support organizations to create value for customers (Hill, Jones & Schilling 2014).
Creativity generally means the efficiency of generation new ideas. In other words,
creativity refers to the ability in creating a new idea or capability to think in a different
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useful way. Creativity and innovation are critical to the success of any organizations
(Mumford, Hester & Robledo 2012). Amabile et al. (1996) defined the creativity as
valuable ideas or novel generating which individuals provide as teamwork or
individually. Amabile (1997 stated that there are three elements of creativity that must
be considered in order to reach the creativity within individuals. The three necessary
elements for creating creativity as following: (1) Expertise: This is about the domain
knowledge, experience, knowledge, abilities, proficiencies and similar areas of
endeavor. (2) Creative Thinking Skills: to think creatively, (3) Motivations. There are
two types of motivations. The first type of motivation is intrinsic motivation, which is
the passion and desiring of someone to work on a task that is interesting, challenging
and exciting for him. The second type of motivation is extrinsic motivation that is when
mangers try to attract or convince individuals to work on a specific task by providing

rewards systems as an example.

The concept of creativity covers a rather unexplored area in organizational research
dealing with technological change and innovation within organizations (Woodman,
Sawyer & Griffin 1993a). Researchers define creativity, creative behavior and the
products of creative behavior, as the creation of a significant and expedient new
product, concept, service or procedure through individuals involved in a complex social
system working in collaboration (Arieti 1976). Technology business incubator being the
supporter of start-up firms offering newer technology-based products in the market -
starting from their conception to materialization - are dependent largely on creativity in
the thought process of its employees and its overall objectives. According to the concept
of organizational creativity given by Amabile (1988, technology business incubators

harbor creativity in the form of incubating firms offering innovation, which may only be
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a simple change or adaptation of a previous product or process and even the

development of an entirely new service, idea, process, or product (Amabile 1988).

According to Bhabra (2014, creativity is in fact the ‘driving force behind
entrepreneurship’ (p. 186). As a result, she describes it as what fundamentally supports
the movement from the initial research and conceptual analysis phase into active
experiment and then to the concrete development of important ideas (Bhabra 2014).
Furthermore, as Chen (2009 explained, companies need to develop their three resource
types: human, tangible and intangible, to improve the technological commercialization
competence. Creativity, along with knowledge and expertise, is one of the central
human resources that can help to achieve this outcome (Chen 2009). As such, the
recruitment of knowledgeable, skilled and creative personnel can be integral to the

overall performance of incubators.

2.7.1 Creativity and Performance of Incubators

Creativity having a direct correlation with innovation and positive organizational
change, is a crucial factor impacting the performance of incubators. Creativity for the
success of an organization like a technology incubator or any of its types must mean
that it involves an understanding of certain parameters: the creative person, the creative
situation, the creative product, and the circumstances wherein they interact (Getzels &
Jackson 1962). Payne (1990) carried out a research identifying the factors which impact
the degree of creativity, i.e., creative performance of the organization; they deduced the
availability of resources, effective leadership, manageable group size, cohesiveness,
patterns of communication, and diversity in the team are all crucial factors that impact

creativity and thus the performance of an organization (Payne 1990).

Keeping the aforementioned factors in mind, the Saudi technology business incubators

can especially reap the benefits by improving on individual creativity. Previous research
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has proved the usefulness of creativity and it is worthwhile to be employed in Saudi
Arabia for the success of its technology incubators. For instance, Long & Andrews
(1981) revealed that one parameter, group diversity, in an organization was alone
responsible for 10% of the total variance in scientific recognition, effectiveness, and
publication records of the research and development teams. Thus, the technology
business incubators in Saudi Arabia should consider manipulating group compositions
and characteristics for a positive influence on their creative processes, how the groups

working within technology incubators approach problems, and solve them.

A review of current literature reveals that multiple different factors, such as group
composition, individual’s characteristics and leadership, are all significant for the
creative outcomes in the groups working within an organization. King & Anderson
(1990) identified the need for leadership, cohesiveness, group longevity, group
composition and group structure to form the basis of group creativity and innovation.
They summarized their findings by asserting that the likelihood of creative ideas to
occur and to be presented by a working team may be greatest when their leadership is
autonomous and concerted. Furthermore, they recommended that the structure of the
leadership is be organic rather than mechanistic and that the groups ought to be
composed of individuals drawn from many diverse fields or functional backgrounds. On
the other hand, the cohesiveness and longevity of working groups represents the
characteristics of groups, whose relationship to creativity, though ostensibly important,
is, in fact, problematic. There is evidence that reveals that a curvilinear relationship
among the cohesiveness of groups and their creative performance is more fruitful since
it allows a flexibility in their adapting to newer situations, ideas, and members

(Nystrom 1979).
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For the creative process to flourish, it is essential that individuals lose their tendency to
work on specific lines of work; multidisciplinary teams help individuals to overcome
their hindrances created by their expertise in a particular field only because such teams
can link various concepts and problems arising together in one technology (Damanpour
1996). Basically, a development of these teams in technology business incubators along
with fulfillment of other parameters that aid in inculcating creative performance can
help ensure the successful working of the incubator. According to Twiss and Times
(1992), diverse teams help to increase the effectiveness of an organization because it

eliminates the mental constraints that may exist otherwise.

In a case study of the performance indicators for business incubators, Al-Mubaraki &
Wong (2011, p.759) pointed to the Belgium example of an incubator established in
1996 to provide guideline and assistance from professionals and business experts in
supporting small companies to grow. As the authors explained, the primary objective of
the incubator was to “foster creativity among starts ups and small to medium size
enterprises.” In turn, to meet this outcome the authors drew attention to the important
role that the recruitment of young graduates who have creative and innovative ideas

plays in the transfer of technology to industry (Al-Mubaraki & Wong 2011).

Similarly, Chambers (2011) conducted case study research in incubators throughout the
European Union. The author reported that incubators can be used as a way to endorse
and encourage entrepreneurship. As such, the establishment of creative and dedicated
business incubators can enhance the nature of the support provided to incubatees to help
them to grow their business by providing an environment that combines inspiration,
motivation and enthusiasm (Lee, Florida & Acs 2004). According to the authors,

creativity as a driver in the incubators can lead to the development of creative clusters
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that can stimulate in entrepreneurs a creative approach to driving improvement within
the broader business community as well as result in greater creativity and innovation

throughout the economy (Chambers 2011).

Hjorth (2013) asserted that creativity within a framework of cooperation is one of the
most vital aspects of innovation in the post-industrial age. As argued by the author,
knowledge generated within the collaborative dynamic such as that offered by a
business incubator must be experiential in nature. Furthermore, it must be socialized in
such a way that is becomes internalized by the incubatees and integrated into their

general skills and competences (Hjorth 2013).

According to Al-Mubaraki & Wong (2011, the creativity that is generated in the
incubator is fundamental to the effectiveness of the transition from pure ideas to the
diffusion and commercialization of product. Furthermore, Close (2015) argued that
creativity is a critical component in the incubator environment at it plays a key role in
motivating tenants in their pursuits. According to the author, creativity enhances the
performance of incubators as it encourages new entrepreneurs to learn by doing in a
targeted and unique way (Close 2015). A creative approach to the development of
structured training programs and business building can contribute to the successful
launch of the start-ups as the new entrants are eager to apply their new knowledge or

approach to the changing demands of the market (Close 2015).

Sami Alsodais, Director General of the Saudi Patent Office in KACST, states, “We all
agree that intellectual property (IP) is a stimulus for creativity and innovation in the
world. It positively influences the global economy by encouraging fair competition, and
developing innovative products and methods, as well as increasing literary creation”

(Alsodais 2013). In Saudi Arabia, special IP laws are in place that are revised and
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updated continually in order to ensure that an effective legal framework exists which
not only promotes creativity, but also enforces rights for its protection with an
individual’s name. The National Science, Technology, and Innovation Plan (NSTIP) has
targeted specific areas as per it strategic policy to encourage research and development
within these technological areas, including water technology, biotechnology, advanced
materials and nanotechnology, information technology, electronics, communications, oil
and gas, petrochemicals, medical and health, space, energy, environment, agriculture,
and construction (Figure 2.3). The government strengthens its domestic and regional
innovative capabilities by continually seeking and recruiting skilled scientific and
technical scholars to work within the many different strategic areas of technology.
Numerous agreements designed to foster scientific and technical collaboration have also
been signed between the Saudi Arabia government and many international institutions
in order to generate experience and acquire know-how. In this manner, the Middle East
giant has developed fertile soil in which its residents can freely sow their creativity and
innovation, thus reaping the benefits of both. There are higher levels of investment in
these two areas as they are integral to the country’s long-term vision of technology

development and innovation through the NSTIP.
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Figure 2.3: The Percentage of Funded Projects in Various Technology Areas by NSTIP Technology
Incubator in Saudi Arabia (Alsodais 2013)

2.8 Knowledge Sharing

Knowledge exists within individual for creating, recognizing, archiving, accessing, and
applying knowledge in performing their tasks. Knowledge is considered as source of
organization competition (Yang & Wu 2006). Different researchers utilize different
terms in describing and defining knowledge. Knowledge has been described as a
person’s stock of expertise or as the result of the integration of facts, models, ideas,
intuition, and opinions while making a decision (Wang, Noe & Wang 2014; Yu, Yu &
Yu 2013). Knowledge has been defined as a justifiable true belief while it has also been
described as the combination of these elements: information, experience, benchmark
value as well as the cultural norms (Wang, Noe & Wang 2014; Yu, Yu & Yu 2013).
Knowledge sharing can take two forms, explicit knowledge sharing and tacit knowledge
sharing (Nonaka & Takeuchi 1995). According to Shao, Feng & Liu (2012) “explicit

knowledge is formal and systematic, and can be achieved through readings of project
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manuals and team discussions, while tacit knowledge is highly personal, context-
specific, subjective, and can be represented in the form of metaphors, drawings, non-

verbal communications and practical expertise.”

Nabil Shalaby, a Saudi Entrepreneurship and SME Department Adviser, played on the
old Chinese proverb, “Don’t give me fish, but teach me how to fish,” to state, “Don’t
give me a fish, but teach me how to start a fish farm” (Shalaby 2014). Indeed, that is the
spirit of knowledge sharing in business and which works behind the success of
technology business incubators. Knowledge is a significant resource that helps to
preserve the valuable heritage, the learning techniques, problem solving techniques,
core competencies of organizations, and to initiate new useful situations (Liao, Fei &
Chen 2007). Knowledge sharing may develop competitive advantages for an
organization, such as through the enrichment of intellectual capital by encouraging the
internal exchange and creation of knowledge. Furthermore, as knowledge is recognized
as the key factor behind achieving constant innovation, it is considered a strongly
correlated factor for the evolvement of any organization; thus, it is also a crucial
indicator requiring to be studied in facilitating the efficient performance of technology

business incubators.

Knowledge sharing is, in turn, dependent upon knowledge management — an essential
activity in all businesses. Knowledge management is a broader term, which caters to a
wide range of topics while knowledge sharing is a specific focus area of knowledge
management (Hendriks 1999). Knowledge sharing, when performed in coherence with
other aspects of the step-by-step process of knowledge management: knowledge
capture, knowledge development, knowledge sharing and knowledge utilization, can
fulfill a strategic necessity for organizations that wish to enhance their capabilities and

performance (Lee & Hong 2002).
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Connell, Kriz & Thorpe (2014) supported the underlying assumption that contemporary
business practice is often reliant on the creation of networks within and between
organizations. As such, they argued the importance of what they referred to as
knowledge spill-over. This refers to the effective use of knowledge sharing among
individuals and teams within companies, as well as individuals, teams and businesses
across different locations (Connell, Kriz & Thorpe 2014). In regards to knowledge
sharing, Bellingtoft (2012 stated that the preferred options for the incubators was for
housing firms because this increases the opportunities for the entrepreneurs to create

communities of common purpose and thus positively impact knowledge sharing.

2.8.1 Knowledge Sharing and Performance of Incubators

Knowledge sharing is a part of knowledge management, and, thus, both are interrelated,
i.e., inefficient knowledge management produces inefficient knowledge sharing and
vice versa. It is a basic idea of knowledge management that knowledge may be

communicated and shared (Marr, Schiuma & Neely 2004).

According to Nonaka et al. (2014), creation of new knowledge is a continual
transformation of tacit to explicit knowledge. In other words, the tacit knowledge
already existing within the organization through individuals’ experiences, ideas and
beliefs enables the knowledge creating activities conversion process, which is

articulated and, thereby, transmuted into explicit knowledge (Nonaka et al. 2014).

In universities, the most important knowledge is often in the mind of academics. As
knowledge-based organizations, universities by their very nature have knowledge
embedded in their people and processes. It is one of the responsibilities of academics is

to transfer their tacit knowledge into more explicit practices for further use by the
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stakeholders. Universities are an attached part of our growing society and play a major
role in tacit knowledge transfer (Chugh 2013), such as through seminar and workshops,
regular documentation like FAQs, administrative manuals, lessons learned, and reports,
and during time off work and social gatherings. In the context of university-based
technology incubators, university should facilitate knowledge flows to the incubator

(Rothaermel & Thursby 2005b).

Research has indicated in countless instances that the performance of an organization in
its various parts is notably enhanced, when the workers and even members of a team
share tacit knowledge; this tacit information may be based upon their personal effective
practices, understandings, skills, experiences, predilections, the lessons learned, as well
as all sorts of sense — whether common or uncommon (Chugh 2013). This means that
knowledge sharing expects individuals to adjust and allow their beliefs and actions to be
influenced through more or less mutually intense interaction with their peers (Von

Krogh 2002).

In actuality, sharing of knowledge is a straightforward process, an activity, or behavior.
Van den Hooff and Van Weenen (2004) distinguish between the two different forms of
knowledge sharing, which can also be beneficial for a technology business incubators
(Van den Hooff & de Leeuw van Weenen 2004). These are: (i) knowledge donating and
(i) knowledge collecting. Knowledge donating is “the process of individuals
communicating their personal intellectual capital to others” while Knowledge collecting
is the “process of consulting colleagues to encourage them to share their intellectual
capital” (Lin 2007; Othman, Hawryszkiewycz & Kang 2014; Van den Hooff & de
Leeuw van Weenen 2004) Any knowledge sharing which occurs between an
organization’s employees will normatively be based upon both donation and collection.

Any person in need of knowledge will acquire it after going through both steps.
46



Knowledge donating is defined in the same research as a means of communicating with
others regarding the extent and nature of one’s personal intellectual capital, whereas
knowledge collecting entails consulting colleagues in order to encourage them to share
their own intellectual capital. Both the said processes are active processes; in other
words, they are facilitated either by a person actively communicating with others what
they themselves know or by actively consulting with others in order to learn what
knowledge they hold. A continuous two-way communication increases the chances of
gaining maximal critical evaluations and opinions on an issue thus ensuring maximal

coverage of all stakeholders’ ideas, objectives, risks, and expectations.

The method by virtue of which knowledge is shared may involve any organization’s
unique culture, characteristic, or system; this may have a distinct influence on the
business’ performance. In the case of a technology business incubator, such a method of
sharing knowledge will also affect the type of businesses it helps to start-up and the
extent to which the support provided can be effective in the long-run (Liao, Fei & Chen
2007). In addition, research indicates that the active sharing of knowledge by the
employees of an organization begins, when everyone within the system ‘voluntarily’
and passionately donates their knowledge and are ‘eager’ to collect it from others as
well whether they need it or not. In this way, a knowledge-sharing cycle is generated in
the organization. In technology business incubators, keeping in mind the objectives,
such a pursuit of knowledge and its sharing, much success can be achieved if
knowledge sharing is added in the common objectives. Here, technology business
incubation can be effective with knowledge sharing but it happens only through
motivation of individuals, who willingly and candidly contribute their specific and
personal knowledge to any other person in the organization with no bias. Furthermore, it

is only motivation that will help a person in demand of knowledge to be truthfully
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willing to learn from and utilize it, otherwise the knowledge gained may simply go

futile.

Keeping the above discussion in mind regarding knowledge sharing, it can be assumed
that, in a ‘resource-based’ view of any business, knowledge may be considered the most
strategically-important resource; this assumption is supported well through research
(Conner & Prahalad 1996). In the case of technology business incubators, the question
is how an asset as important as knowledge can be transformed into a valuable
possession for the organization in order to ensure efficient performance and competitive
advantage. The answer lies in effective management of all knowledge available.
According to Liebowitz (2001), knowledge management is a process whereby value is
created from any organization’s unmanaged or intangible assets. Hendriks suggested the
sharing of knowledge to be the core activity of knowledge management (Hendriks
1999). Hence, it is advisable that knowledge sharing is employed as an essential process
in modern organizations, especially the technology business incubators, of Saudi
Arabia. This will help to ensure a successful enhancement of the intellectual capital in
the incubators, which in turn promises effective working, thus more successful
technology-based businesses in the country. Only when the knowledge produced from
individuals and companies is fully translated into organized knowledge can the
supporting organization begin to manage its knowledge-based resource effectively (Van

den Hooff & de Leeuw van Weenen 2004).

The role of knowledge sharing in the performance of business incubators was evaluated
by Zibarzani & Rozan (2017). According to these researchers, startups usually do not
have enough knowledge, ability, and understanding of the strategies to acquire the
needed knowledge. Business incubators, including technology incubation centers, have

emerged to enhance the startups’ access to these resources through external networking
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as well as reduce their risks of failing, which ultimately improve their competitive

advantages well (Zibarzani & Rozan 2017).

More literature has established that knowledge sharing and startups’ performance are
related to each other, but it is only recently that the connection between knowledge
sharing of clients and performance of the business incubators was being explored.
Finding out whether this holds true for technology incubator centers is the goal of the

current study (Rubin, Aas & Stead 2015; Zhang, Wu & Zhao 2016).

In relation to the Saudi Arabian context, Alshumaimri, Aldridge & Audretsch (2010)
posited that the use of incubators to support technology transfer and knowledge spill-
over is crucial to the nation’s transition towards a knowledge-based innovative
economy. As explained by the authors, a key objective of the Ninth Development Plan
of the Kingdom is to invest in the development of technology / business incubators to
promote knowledge sharing and technology transfer among participants in the
technology systems as well as improve awareness of science and technology across the

broader Saudi society (Alshumaimri, Aldridge & Audretsch 2010).

One of the recent developments in Saudi Arabia to support knowledge sharing and
technology transfer is the Central Core zone. This is one of five zones in what is called
the Riyadh Techno Valley, established to facilitate the nation’s transition to a
knowledge economy by taking advantage of spatially constrained knowledge spillovers.
The four other zones include the Biotechnology Valley, the Chemical Technology and
Materials Valley, the Informatics Technologies and Communications Valley, and the
Scientific Village (Alshumaimri, Aldridge & Audretsch 2010). With regard to the
Central Core zone specifically, the area includes the technology / business incubators

along with the Centre for Entrepreneurs and the Office of Support Services of
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Operations Research and Intellectual Property. Also included in the zone are laboratory
spaces to support local market initiatives and government research and development

centres (Alshumaimri, Aldridge & Audretsch 2010).

2.9 Innovation

The root of the word, think, comes from Latin verb cogifo, which literally means to
“shake to together” (Koestler 1964). Innovation is described in different ways of idea,
practice, or project that an individual or unit perceived as new. It does not matter if the
idea, practice, or project is really known; it is still considered an innovation if the person
or unit perceived it to be (Rogers 2003). Peres, Muller & Mahajan (2010) defined
diffusion of innovation as ‘‘the process of the market penetration of new products and
services that is driven by social influences’’ (Peres, Muller & Mahajan (2010, p.91). On
the basis of this definition the authors asserted that the spread of innovation is an
increasingly complex and multifaceted process. The authors based this claim on the
view that modern consumers are exposed to diverse influences including word-of-
mouth communications, network externalities and social signals (Peres Muller &
Mahajan 2010). Hence, recently developed diffusion models aim to explain the

diffusion of innovations in relation to these influences.

All innovations that are materialized may either be completely novel or can be formed
from the preexisting devices and materials. For instance, Adam Smith while discussing
division of labor wrote that the known improvements in machinery are mostly carried
out by men of speculation or even philosophers (Smith 1937). These men are not related
with trade; but they bring innovation to the world by observing things and processes
around themselves. They have a will to ponder, learn, and take action, which enables
them to work in fields outside of their field of expertise and combine the powers of
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distant and dissimilar objects. Many years later, Charles Babbage also pointed out
regarding the phenomenon of innovation that “the power of inventing mechanical
contrivances, and of combining machinery, does not appear, if we may judge from the
frequency of its occurrence, to be a difficult or a rare gift” (Babbage 1832). However,
this is not where history stops as Schumepter subsequently proclaimed that every
method of production symbolizes a specific combination (Schumpeter 1934). Different
methods of production and innovation can easily be distinguished by the manner of
combination present, which may be either by the objects which have been combined or
the relationship between their quantities. Thus, he concluded that, “Every concrete act

of production embodies for us, is for us, such a combination.”

2.9.1 Diffusion of Innovation (DOI)

According to the Diffusion of Innovation theory, there are five supposed innovation
characteristics: relative advantage, compatibility, complexity, observability and
trialability. This study uses relative advantage, compatibility and complexity because
they are considered as the most significant constructs in relationship to incubator
performance. The used characteristics are discussed more in detail in Chapter 3.

This theory provides four main elements to consider when assessing innovation
adoption: innovation, communication channels, time, and social system. Rogers
described innovation as an idea, practice, or project that an individual or unit perceived
as new. It does not matter if the idea, practice, or project is really known; it is still
considered an innovation if the person or unit perceived it to be (Rogers 2003). Rogers
explained that in adopting innovations, uncertainty can serve as an important obstacle.
The potential consequences associated with an innovation can create uncertainty. To
reduce uncertainty in the process of adopting the innovation, communication is the key.
All individuals that might be affected by the adoption should be informed of the
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advantages and disadvantages of the adoption so they can be aware of the
consequences. Consequences can be either positive or negative, desirable or not, direct
or indirect, expected or unexpected (Rogers 2003).

The second element is the communication channels. According to Rogers, this element
refers to the process where participants form and exchange information to arrive at a
mutual understanding. Communication takes place through channels connecting the
sources. A channel is a method that enables a message from the source to reach the
receiver. Diffusion refers to a special kind of communication, which encompasses these
communication elements: an innovation, two parties or units in communication, and a
channel. Two most common communication channels are mass media and interpersonal

communication.

Time is also another important element in the diffusion of innovation. Lastly, the social
system can influence the diffusion process (Rogers 2003). The social system is
described as a set of unified units commonly solving a joint problem to achieve a
similar goal. Because diffusion of innovations is said to take place in a social system, it
is affected by the system’s structure. Structure refers to the patterned arrangements
found within the system Rogers added that the nature of the social system can affect the
level of innovativeness of the individuals, which is why it is the key criterion of
categorizing adopters.

This theory describes the innovation decision process as one of information-seeking and
processing in which the individual focuses on lessening uncertainty concerning an
innovation prospect’s associated benefits and costs. For Rogers, the process is
composed of five steps or stage: knowledge stage, persuasion stage, decision stage,
implementation stage and the confirmation stage (Rogers 2003; Sahin 2006). In the

knowledge stage, the individual learns of the innovation and research more about it to
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gain information. Critical questions about the innovation are asked. In the persuasion
stage, the individual continues to search more information so as to transform an attitude
(positive or negative) about the innovation into a decision (reject or adopt) (Rogers
2003, 2010).

The last stage is the confirmation stage, which is the time when the innovation decision
has already been made. At this time, the individual is looking for support for the

decision that was made.

2.9.2 Diffusion of Innovation (DOI) and Performance of Incubators

Innovation is often described as the change and “newness” that a firm is capable of
offering to the world; it can either be a product, a service, or any other type of
innovation; this also includes the way it creates and transports those offerings i.e., the
diffusion of innovation (Liao, Fei & Chen 2007). Apart from the many ways in which a
technology business incubator can achieve competitive advantage, here, 1 have
discussed the properties and characteristics of innovation as well as the diffusion of
innovation among the masses, which render innovation and strategic flexibility

important for efficient performance of technology business incubators.

To begin with, innovation is a critical activity for all companies. To facilitate an
understanding of the concept and to make its practical implementation feasible,
innovation is often divided into many different classes by different researchers. As per
the innovative capability in previous studies, innovation can be categorized as (i) the
technical aspects of innovation; and (ii) the management aspects of innovation (Liao,
Fei & Chen 2007). As far as the technical aspects of innovation are concerned, Marquis
(1969) provided his categorization as follows: (i) radical innovation; (ii) incremental
innovation; and (iii) systems innovation (Marquis 1969). Another type of categorization

is given by Betz (1987), whereby innovation is called the next-generation technology

53



innovation (Betz 1987). Moving on, Samson (1991) has categorized innovation into
three categories, namely, (i) product innovation, (ii) process innovation and (iii)

managerial and systems innovation (Samson 1991).

Diffusion of innovations, on the other hand, is a separate phenomenon, which seeks to
explain how different innovations are adopted and accepted in a population (Robinson
2009). Here innovation holds the same definition of an idea, behavior, or object, which
is perceived to be novel by the concerned audience. Diffusion of information is thus a
social change, which offers valuable visions as to how innovations can be manipulated
to be more useful than before. It is worthwhile to note what qualities enable an
innovation to spread, the significance of peer-to-peer conversations and peer networks,
and also understanding the needs of different user segments. The diffusion of
innovations works by adopting a very different approach as compared to most other
theories of change. It focuses on change as an entity concerned with evolution or
“reinvention” of products and behaviors, rather than concentrating on persuading
individuals or users to change. Diffusion of innovation thus works by making the
product better fit for the needs of the users. It is the innovation that changes and adapts,

not the people or users.

After the clarification of the concept of innovation and diffusion of information, the
question is how these are employed within companies and firms, especially technology
business incubators for an effective performance. As per the definition and
aforementioned categorizations, a firm’s innovation capability is dependent on its
product innovation, process innovation and managerial innovation (Liao, Fei & Chen
2007). In case of a technology business incubator, the first definition of product
innovation is radically significant considering the objective of supporting newer firms.

The technology business incubator or any of its type should be able to provide
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distinguished or new products i.e., start-up businesses with innovative products, that are
usable by the public and can obtain satisfaction from customers. Similarly, incubators
have to ensure product improvement and new product development, which is able to

satisfy customers in order to perform efficiently.

University-based technology incubators afford space wherein new ideas can be
developed through interactions with researchers, operating as what has been termed a
“knowledge hub” for the local or regional innovation system (Youtie & Shapira 2008).
Moving on, technology business incubators can very well employ innovation in their
working by managing how they recruit newer firms, sponsor them, and monitor their
operations in order to incubate them towards better performance and success in the
market (Tola & Contini 2015). Considering it true that all types of technology spreads
among the masses as a result of the economic processes controlled by the market
dynamics, then it should also hold true that the design of the product being brought to
the market by any technology incubator, its diffusion, and absorption into people’s
lifestyles and its subsequent success (or the failure) is subject to the complex trends

existing within social and cultural frameworks.
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Figure 2.4: Rogers’ Innovation Diffusion Bell Curve (Wiliams 2008)
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The complexity of the social process working behind the marketing of a product is seen
in the theory of diffusion bell curve (Figure 2.4). In this bell-shaped curve, a part of the
product being introduced in the market will go through several steps before it is
completely incorporated in to the general life of people. Within the curve, there exists as
a segmentation, the different segments of which represent the diverse types of subjects
existing in society: innovators, early adopters, the early majority, the late majority and
the stragglers. While the technology incubators follow this curve for their products, i.e.,
start-up firms, in the early phases, their aim is to create and develop a productive micro-
environment for new companies by affording physical spaces and support services able
to steer the enterprise through the start-up phase. Moving on, the focus of technology
business incubators moves towards intangible services with more value, such as
tutoring, mentoring and networking activities, and even fundraising initiatives. In this
way, they participate in economic development and the generation of new jobs through
talent integration, diffusion of technology, knowledge and revenue within a given

region, which supports the new companies’ development.

In the technology business incubator, the diffusion of the innovation curve followed
through provision of services, shared costs, and economies of scale increases the
chances of survival of the companies being incubated. Taking into account the potential
for economic development promised by technology business incubators if they employ
diffusion of innovation, a variety of methodologies characterizing the different stages of
incubation have been developed. In order to carry out diffusion of innovation, the first
Scientific Technologic Park, named the “Stanford Research Park”, was created in 1951
in California. In this particular technology business incubator, many university
professors, researchers and alumni were able, for the first time, to translate their

research results into industrial products. This is a spontaneous process resulting from
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research carried out in the various universities and research organizations. The purpose
of Stanford Research Park is to create new businesses that can be researched on and
innovated (Tola & Contini 2015). Currently, this technology park, encourages its
incubates to optimize the organization of strategic assets in order to collaborate in
developing an advanced economy, reviving industrial areas hit by crisis or stimulating

areas which are lagging behind (Tola & Contini 2015).

Thus, today, we have a greater understanding that innovation and the ability to eliminate
problems by adopting unconventional solutions provide the most efficient tools for
survival in the critical phase currently facing the global economy (Tola & Contini
2015). Innovation diffusion is also among one of the means which are often
manipulated as an unconventional mean towards fighting the current trends in global
economy. It is a wide-ranging and multidisciplinary field of study, extending from the
study of new consumption goods to the evaluation of new production processes and
from new organizational structures to novel scientific and cultural developments (Tola
& Contini 2015). According to Schumpeter (1934), the success and survival of an
economy can only be ensured the constant innovation of if its entrepreneurs, and, as a
result, the ongoing contribution to global competitiveness. In such a scenario, the
means whereby technological innovations are diffused will influence the whole

economic system.

2.10 Chapter Summary

This chapter contains an intensive relevant literature review in order to afford the
groundwork for the research conceptual model discussed in detail in the next chapter
(Chapter 3). Initially, the chapter discussed business incubators in general and in the
Saudi context in particular followed by investigation of various factors influencing
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technology business incubators’ performance, including knowledge sharing, individual

creativity and diffusion of innovation.
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CHAPTER 3: THEORETICAL BACKGROUND
AND RESEARCH MODEL

This chapter provides a theoretical groundwork for the development of the proposed
model based an intensive overview of the literature review discussed in Chapter 2. The
purpose of the study is to investigate the impact of the knowledge-sharing process,
individual creativity and diffusion of innovation towards Saudi Arabian technology
incubators’ performance. Correspondingly, this chapter discusses the adopted research
model followed by the description of each factor studied. Then, hypotheses are

developed.

3.1 Theoretical Background

Developing a theoretical model depends upon general theoretical understandings from
the related literatures, studies and existing empirical evidence pertaining to the
phenomenon under investigation. Therefore, this section reviews several related models
and theories to the development of a developed model. These theoretical foundations
involve existing models related to knowledge sharing, diffusion of innovation (DOI)
theory and individual creativity towards organization performance. Literature available
on research carried in technology incubators is limited, so studies conducted in
organizational setting are also cited that could afford a theoretical foundation for the

study.

3.1.1 Knowledge-Sharing Process

The knowledge-sharing process contains two dimensions namely knowledge donating
and knowledge collecting (Lin 2007; Othman, Hawryszkiewycz & Kang 2014; Van den
Hooff & de Leeuw van Weenen 2004). This means the process which individuals
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mutually transfer and create knowledge. In organizations, the process of knowledge
sharing concerns the available knowledge to be shared among employees so as to create
valuable knowledge contents that are able to enhance the creation of both organizational
intellectual property capital and growth (Nonaka & Konno 1998). Knowledge sharing
is, as the name suggests, the sharing of knowledge between two or more parties
(Martinsons, Davison & Ou 2015). Thus, the notion of a business incubator is founded
on the notion of knowledge sharing—namely, sharing the knowledge of a university
with new or developing business. However, while the idea of what knowledge sharing
is quite simple and intuitive, the actual process of knowledge sharing is considerably
more complicated (Martinsons, Davison & Ou 2015). Accordingly, scholars have given
certain attention to understanding this process. As a process, knowledge sharing
contains two primary dimensions: knowledge donating and knowledge collecting (Lin
2007; Van den Hooff & de Leeuw van Weenen 2004). That is to say, the process must
be examined from the side of the party offering knowledge and the perspective of the
party receiving that knowledge. In this sense, knowledge-sharing processes can be

looked at as a form of communication between two or more parties.

Thus, like any communication process, knowledge sharing is subject to certain
difficulties. A wide variety of factors serve to determine the success of a knowledge-
sharing process, including the disposition of the parties or the medium of
communication (Parke, Campbell & Bartol 2014). The results of these factors are not
always obvious or intuitive; indeed, sometimes practices or venues established by an
organization explicitly for the purpose of knowledge sharing within the organization
can have unintended detrimental effects on the knowledge-sharing process (Majchrzak
et al. 2013). Therefore, even though technology business incubators exist primarily to

facilitate knowledge sharing between universities and businesses, their actual effect on
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the knowledge sharing process should not be taken for granted. Instead, based on the

existing theory of knowledge sharing, the current study measures knowledge-sharing

processes as a potential predictor of technology business incubator performance.

However, in so doing, there are other dimensions than sender and receiver that must be

acknowledged, because knowledge exists on multiple levels. Both the sender and the

receiver in a knowledge-sharing process can be a person or an organization, and the

characteristics for personal knowledge differ from those of organizational knowledge

(Connelly & Kevin Kelloway 2003). Therefore, the literature suggests that the factors

involved in knowledge sharing are often classified into individual and organizational

dimensions (Connelly & Kevin Kelloway 2003; Lee & Choi 2003). The following

section examines these two dimensions in greater detail.

Table 3.1: Summary of Existing Studies Related to the Knowledge-Sharing Process

Source Method Idea of knowledge- Findings Relation to this
sharing processes study

Connelly & Development and | The effects of various Gender, perceived Background on

Kelloway validation of new organizational and management knowledge-

2003;(Hahn, | measures for individual support, and sharing process

Lee & Lee organizational and | characteristics on perceived

2013) individual factors. | knowledge sharing at knowledge sharing

both the individual
and organizational
levels.

culture were all
significant
predictors of

knowledge sharing.

Majchrzak et

Meta-analysis of

The effect of social

Social media has

Background on

al. 2013 the existing media on knowledge mixed, knowledge-
literature on social | sharing when used an | contradictory sharing
media and organizational effects. Can help processes.
knowledge affordance. knowledge sharing
sharing. but also have
unexpected,
detrimental effects.
Parke, Experiment Examined the waysin | Too much effort to Background on
Campbell & consisting of 644 which team leaders structure the team knowledge-
Bartol 2014 participants can encourage team in advance is sharing
within 161 virtual | knowledge sharing. detrimental, but processes.

teams in a virtual
team simulation.

practices like face-
to-face kickoff
meetings can help.
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Martinsons, Literature review | The factors involved in | Six stages of Background on

Davison & Ou | on the theory of the knowledge-sharing | knowledge sharing | the knowledge-
2015 the knowledge- processes used by identified: abstract, | sharing
sharing process Chinese organizations. | identify, select, processes.

explain, synthesize,
and validate.

3.1.2 Knowledge Sharing Individual Factors & Organizational factors

3.1.2.1. Individual Knowledge-Sharing Factors.

With regard to individual knowledge sharing, a tremendous amount of studyies have
been conducted over time, and the literature suggests that the dimensions most often
attributed to it are an individual’s self-efficacy (Lin 2007; Wasko & Faraj 2005), his or
her enjoyment in sharing knowledge (Lin 2007), and interpersonal trust (Bijlsma &
Koopman 2003; Davenport & Prusak 1998; Fukuyama 1995; Ma, Qi & Wang 2008).
These factors serve to both encourage and facilitate the knowledge-sharing process for a
variety of reasons.

Self-efficacy, for example, serves to encourage knowledge sharing on the part of the
person who has obtained it because with self-efficacy comes confidence that one
understands a task or subject (Tseng & Kuo 2014). Therefore, when one who has
acquired self-efficacy sees others struggling or failing with that task, the confidence that
his or her advice will be correct and useful will make him or her more likely to try to
share knowledge (Tamjidyamcholo et al. 2013). In turn, self-efficacy may serve to
facilitate successful knowledge sharing by making the receiving party more likely to
believe that the knowledge sharer knows what he or she is talking about and therefore
offering worthwhile knowledge (Tseng & Kuo 2014). Thus, self-efficacy is an essential
part of knowledge sharing on the individual level, and should be understood in
exploring the process of knowledge sharing in the context of technology business

incubators.
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That enjoyment in knowledge sharing should contribute to knowledge sharing is
somewhat intuitive (Lin 2007). However, the specific role of enjoyment may be larger
than simply enjoying the act of knowledge sharing outright. Enjoyment of knowledge
sharing could also take the form of enjoying the way that sharing knowledge benefits
others, enjoying the social interaction itself, or enjoying the social capital generated
from being seen as knowledgeable and willing to help (Hau et al. 2013). Therefore,
enjoyment of knowledge sharing is a deceptively complex dimension of the individual
side of the knowledge-sharing process, and it should accordingly be well understood to
understand knowledge sharing in the context of technology business incubators.

Trust is also an important aspect of knowledge sharing. In order to be willing to share
valuable knowledge, the sender must trust the receiver with that knowledge, especially
if it might potentially lead to damage if misused or is the source of some degree of
advantage (Tamjidyamcholo et al. 2013). In turn, the receiver must trust the sender to
some extent in order to be willing to accept the imparted knowledge make use of it,
especially in contexts where imparting wrongful knowledge could bring harm or
ridicule to the receiver if that knowledge was acted upon (Pinjani & Palvia 2013).
Therefore, without trust, individual-level knowledge sharing often cannot take place. In
understanding the knowledge-sharing process in technology business incubators,

therefore, issues of interpersonal trust may play an important role.

3.1.2.2. Organizational Knowledge-Sharing Factors.

Organizational knowledge differs from individual knowledge, and, therefore, it is to be
expected that the factors influencing organizational knowledge sharing should differ
from those influencing individual knowledge sharing. At the organizational level, the
most commonly studied motivational factors in knowledge sharing are management
support (Artail 2006; Riege 2005b; Song 2009; Yew Wong 2005), information
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technology infrastructure (De Vries, Van den Hooff & de Ridder 2006; Hsu 2008;
Ismail Al-Alawi, Yousif Al-Marzooqi & Fraidoon Mohammed 2007; Kim & Lee 2004),
and incentives and rewards (Bartol & Srivastava 2002; Davenport & Prusak 1998; Yew
Wong 2005). Each of these dimensions has a role to play in understanding

organizational knowledge-sharing processes.

Management support is an imperative aspect in knowledge sharing because of
management’s power to hamper or facilitate almost any organizational process. For
example, the management can choose to organize teams in such a way as to promote
knowledge sharing from the start (Parke, Campbell & Bartol 2014). Many of the
individual level factors discussed in the previous section can also be affected by
management support. For example, a transformational leader can, in the role of a
manager, act to promote self-efficacy or trust on the part of employees (Mittal & Dhar
2015). On the other side of the issue, poor management choices or a lack of support can
curtail knowledge sharing before it can be adequately enacted (Artail 2006).
Understanding the management support role in knowledge sharing in business
technology incubators is important from both the perspective of the incubator program

and the perspective of the incubated businesses.

Information technology has a fundamental role in modern knowledge sharing.
Therefore, it is reasonable to expect that an organization’s information technology
infrastructure plays an important role in organizational knowledge sharing (Hsu 2008).
However, the role of this infrastructure is not always wholly clear. For example,
technological innovations such as social media could be introduced with the intention of
fostering knowledge sharing within an organization only to ultimately have mixed or
detrimental effects (Majchrzak et al. 2013). Thus, the role of information technology

infrastructure and the various aspects that define and comprise it are an essential part of
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understanding how knowledge sharing occurs in technology business incubators and

this aspect of knowledge sharing is important to the study.

Finally, incentives and rewards are another aspect of organizational knowledge sharing
to consider. These may come from the management, and thus represent an aspect of
management support, but they could also be more indirect rewards (Yew Wong 2005).
For example, if an organization were to develop a culture particularly prone to
knowledge sharing, then the social capital that an employee could receive for sharing
knowledge would constitute a form of reward (Hau et al. 2013). Another way in which
incentives and rewards could develop more organically is that if knowledge sharing
resulted in better performance for a team or the organization as a whole, then the
knowledge sharing might lead to increased profitability, which in turn could allow the

organization to offer better compensation to employees (Gerhart & Fang 2015).

Table 3.2: Summary of Existing Studies Related to Individual and Organizational Knowledge-Sharing

Factors
Source Method Idea of knowledge Findings Relation to this
sharing study
Lin 2007; Survey of 172 Three-factor model of | Two individual Forms theoretical
(Hahn, Lee employees from 50 | knowledge sharing factors and one underpinning of
& Lee 2013: | large Taiwanese including individual organizational knowledge sharing
Lin 2007) ” | organizations. (enjoyment and self- factor significantly | in part.
Structural efficacy), influenced
equations modeling | organizational (top knowledge sharing.
to create a model. management Support'
organization rewards)
and technology factors
(IT use).
Choi & Lee | Statistical analysis | A model to examine Organizations could | Forms theoretical
2000 of samples from the relationship achieve the underpinning of
58 Korean firms. between knowledge economic benefits knowledge sharing
process and enablers by utilizing in part.
(such as knowledge enablers
organizational context | and organizational
and technological creativity in an
context) towards effective manner
organizational
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creativity and
performance

Hau et al. Statistical analysis | Knowledge sharing Organizational Background on
2013 of a sample pf intentions can be tacit | rewards have a knowledge-sharing
2010 participants | or explicit and the negligible impact on | processes.
from multiple factors influencing tacit knowledge
industries. these differ. sharing, but
significant positive
influence on
explicit.
Reciprocity,
enjoyment, and
social capital have
more effect on tacit
sharing.
Tseng & Kuo | Survey of the Examined factors Participation, Background on
2014 knowledge- influencing the expectations, and knowledge-sharing
sharing practices | knowledge sharing of | closer personal processes.
of 321 members teachers. connections, along
of large online with self-efficacy,
teaching predicted
communities of knowledge sharing
practice. intent.
Parke, Experiment Examined the ways in | Too much effort to Background on
Campbell & consisting of 644 which team leaders structure the team knowledge-sharing
Bartol 2014 participants can encourage team in advance is processes.
within 161 virtual | knowledge sharing. detrimental, but
teams in a virtual practices like face-
team simulation. to-face kickoff
meetings can help.
Majchrzak et | Meta-analysis of The effect of social Social media has Background on
al. 2013 the existing media on knowledge mixed, knowledge-sharing
literature on sharing when used an | contradictory processes.
social media and organizational effects. Can help
knowledge affordance. knowledge sharing
sharing. but also have
unexpected,
detrimental effects.
Tamjidyamc | Survey of Explored the effects of | Attitude, trust, and | Background on
hol et al. information various factors on norms of knowledge-sharing
2013 security information security reciprocity were processes.
professionals knowledge sharing. strongly correlated

from large online
venues like
LinkedIn

to knowledge
sharing intention

3.1.3 Individual Creativity

Incubation has been distinguished as a segment of the creative process (Simonton

1999). For-example Amabile et al. (2005) highlighted that incubation process results in

novel and useful ideas via unconscious recombination of individual ideas that were
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stimulated via cognisant work. “Creativity is generally defined as the production of
novel, useful ideas or problem solutions. It refers to both the process of idea generation
or problem solving and the actual idea or solution.” (Amabile 1997)p.42). Hence,
creativity indicates to the implementation of creative ideas in an incubator context.
Given that the purpose of incubation relies heavily on the notion of taking locally
developed innovations and applying them in industry (Mian 2016), creativity is both a
desired outcome of an incubator, in the sense of creating more creative and innovative
firms, and a part of the process because creativity is required to both develop the new
ideas and determine how they are best applied (Patton 2014). Creativity comes in
several forms, but in the context of this study, it is the individual dorm of creativity that

is of greatest interest.

Previous studies highlight a range of conditions required for fostering individual
creativity in general e.g. (Woodman, Sawyer & Griffin 1993b). Indeed, there is no
current consensus on the most valid and reliable way of measuring individual creativity
as of the time of this study, with most scholars choosing to take one of two positions
(Park, Chun & Lee 2016). However, at an individual level, Amabile's extensive body of
research proposes three major factors for individual creativity of employees within
organizations: expertise, creative thinking skill, and intrinsic task motivation (Amabile

1998).

The literature attests to the importance of these factors. For example, expertise may
contribute to creativity in unexpected ways; team members who exhibit considerable
dissimilarity in expertise to other members of their team demonstrate statistically
significant increases in individual creativity (Huang, Hsieh & He 2014). However,
expertise dissimilarity presupposes that both members of the team have expertise to

begin with, and so this also suggests the importance of expertise more generally. The
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relevance of creative thinking to individual creativity is self-evident, but research
indicates that focusing on the global or local level can significantly influence creative
thinking (Zmigrod, Zmigrod & Hommel 2015), and one of the purposes of a technology
business incubator is to determine how local innovation may be more globally applied,
supposing the relevance of this dimension. Intrinsic task motivation—that is to say, the
degree to which a person is predisposed towards a task due to personal enjoyment or
preference for the task—has long been linked to creativity (Gerhart & Fang 2015). The
proximity to academia, a traditional source of creativity and those predisposed to
intrinsic motivation for their chosen discipline (Csikszentmihalyi & Wolfe 2014),
makes this aspect of individual creativity especially relevant in the context of business

technology incubators.

Thus, Amabile’s individual creativity, comprised of the three factors of expertise,
creative thinking skills and intrinsic task motivation, is adopted in this study (Amabile
1998). Since one of the roles of technology business incubators is to prompt greater
innovation in new industry (Mian 2016), individual creativity is a highly relevant factor
in understanding how technology business incubators perform and the theory of
individual creativity underpins the study. Figure 3.1 shows the three components of

individual creativity
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technical, procedural,
and intellectual
knowledge

Three Components of Creativity

Figure 3.1: Three Components of Individual Creativity (Amabile, 1997)

Expertise

Creativity

Motivation

Creative-
thinking
skills

than extrinsic

Table 3. 3: Summary of Existing Studies Related to Individual Creativity

how flexibly and
imaginatively people
approach problems

intrinsic is more effective

Source Method Idea of individual Findings Relation to this

creativity examined study

Amabile Literature review | Understanding the Three critical Theoretical

1997 and development | ways of motivating factors in individual | underpinning for
of a conceptual creativity in the creativity: individual creativity
model. workplace on the part | expertise, creative

of individuals. thinking skill, and
intrinsic task
motivation

Mian 2016 Book, expounding | Detailed the purpose N/A Background on
on the general and workings of incubation
theory of the business incubators,
various types of including their
business functions relating to
incubator and creativity and
how they work. innovation.

Patton 2014 | Literature review, | The ability of Incubators improve | Background on
qualitative study, | technology business firms by exposing individual creativity
and thematic incubators to them to innovation,
analysis potentially influence fostering creativity,

the absorptive and creating useful
creative ability of tech | interactions.
firms.
Park, Chun & | Triangulation Individual creativity Subjective methods | Background on
Lee 2016 research to can be measured in an | have higher mean individual creativity

compare two
measures of
individual
creativity using

1500 participants.

objective or subjective

fashion; study sought
to determine which
approach is better.

and variance but
only a moderate
correlation to
objective methods.
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Huang, Hsieh

Two quantitative

Examined the role of

When expertise is

Background on

& He 2014 studies, one of similarity and dissimilar, the tactic | individual creativity
200 team dissimilarity between | of knowledge
members of 40 the expertise areas of | sharing predicts
R&D projects, the | team members and individual
second with 82 the potential for creativity, while
members of 26 dissimilar expertise to | explicit knowledge
teams. foster creativity. sharing predicts
creativity with
shared expertise.
Zmigrod, Experimental Examined the role of Divergent creative Background on
Zmigrod & design using global and local thinking was individual creativity
Hommel Navon'’s global- stimuli in prompting correlated with the
2015 local task design. creative responses local interference
from participants. effect, while
convergent
creativity was
predicted only by
fluid intelligence.
Csikszentmih | Literature review | Looking at creativity Creativity is Background on
alyi & Wolfe | on the need for in the context of increasingly needed | individual creativity
2014 and benefits of education and taking a | in the modern

creativity.

systems approach to
individual creativity.

context, especially
since many
problems in the
present necessitate
undoing the
creativity of the
past.

3.1.4 Diffusion of Innovation

Innovation is widely considered as a significant factor affecting a firm’s business

performance. Diffusion of innovation theory denotes a variety of different dimensions

which can be utilized to analyze the characteristics of new phenomena within an

organization (Rogers 2003). That is to say, the diffusion of innovation denotes that

innovation itself, like knowledge, can be diffused between different parties over time

(Autant-Bernard, Fadairo & Massard 2013). In the diffusion of innovation model, only

the innovative few initially adopt a new approach, and then the use of this innovation

may spread from them to others (Zhang et al. 2015). Understanding the motivations and

drivers of this diffusion and the determinant of the diffusion rate is one goal of DOI

theory (Zhu 2014).
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Spatial proximity is one of the documented causes of DOI between different
organizations (Boschma 2005). Accordingly, it is reasonable to expect DOI to occur in
the context of a technology business incubator, where many firms that aspire to
innovation exist in a tightly clustered spatial region. However, this is only half of the
diffusion process. Another aspect of DOI is the spillover of knowledge from science
into industry. As with DOI within industry the spread of innovation from science into
industry can be influenced by the proximity of industry to science (Autant-Bernard,
Fadairo & Massard 2013). In this sense, incubators also enhance the likelihood of DOI
occurring due to their proximity to their host universities. Thus, there is considerable
reason to believe that business technology incubators have an effect on diffusion of

innovation.

Within the proposed factor of DOI in the context of this study, there are three issues of
particular interest: complexity (Okeke et al. 2017), compatibility, and relative
advantage. These are the three factors presumed to affect how DOI occurs within the
context of business technology incubators. The complexity of an innovation may have a
strong influence on its likelihood of spreading because simple innovations are
considerably easier to adopt, while more complex innovations may require external
pressure (Zhu 2014). Compatibility is also a natural determinant in that, even if a new
approach is clearly better, it will be considerably harder to adopt if it is incompatible
with existing approaches and therefore requires significant retooling to implement
(Sharp & Miller 2016). Thus, firms will consider compatibility seriously in adopting
innovations, especially considering that incompatibility has a significant cost in time
and equipment, as well as potentially the related expertise. Finally, relative advantage
represents how much of an actual benefit the innovation offers. Even if an innovation is

simple and easily compatible, it may not spread easily if firms do not perceive a
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significant advantage inherent in its adoption compared to existing techniques (Arfken,

Madeja & Owens 2015). Although other factors exist that may influence DOI, they

were not chosen for inclusion in the present study.

As stated earlier, Diffusion of Innovation theory posits five innovation characteristics.

relative advantage, compatibility, complexity, observability and trialability, of which

this study adopts relative advantage, compatibility and complexity as they are

considered the most significant constructs in relationship to incubator performance.

Table 3.4: Summary of Existing Studies Related to Diffusion of Innovation

Source Method Idea of DOI Findings Relation to this

examined study

Rogers 2003 | Book and Originated the theory | Beginning of DOI Theoretical
development of of diffusion of theory underpinning for
theory. innovation., DOI dimensions of

the study.

Sharp & Literature review | Examined how the The diffusion of Background on

Miller 2016 and model diffusion of innovation | innovation idea can | diffusion of
development. model could be rolled into the innovation.

potentially be product life cycle to
integrated into the life | complement

cycle model of existing life cycle
research and analysis
development. approaches.

Arfken, Mixed methods Diffusion of Diffusion of Background on

Madeja & analysis of a 24- innovation as a innovation allows diffusion of

Owens 2015 | month trial of framework for an understanding of | innovation.
various synthetics. | comparing various how and why better

synthetic substances. ideas may not yet
have been applied
to all products.

Zhu 2014 Comparative case | Comparing the effects | Certain classic Background on
study between the | of mandated hypotheses in the diffusion of
neighboring innovation versus diffusion of innovation.
Chinese provinces | championed innovation model
of Sichuan and innovation using the must be modified to
Tianjin. diffusion of innovation | account for context.

framework.
Okeke et al. Two in-depth case | How governance Governance exerts Background on
2017 studies analyzed mechanisms in the a complex influence | diffusion of

in conjunction
with the English
National Health
Service.

complex context of
healthcare networks
affect diffusion of
innovation.

on the diffusion of
innovation process,
with both benefits
and drawbacks.

innovation.
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Autant- In-depth review of | The interrelationship | Ultimately, the Background on
Bernard, the existing between the diffusion | search for universal | diffusion of
Fadairo & empirical of innovation, policy tools to use innovation.
Massard literature. Diffusion of with respect to
2013 knowledge and innovation policy is
innovation policy in unrealistic. Policy
the context of Europe. | must be adapted to
context.
Zhang et al. 29-month Diffusion of Innovation is slow Background on
2015 longitudinal case innovation framework | to diffuse for diffusion of
study including applied to understand | reasons such as innovation.
records from the slow spread of poor advertising,
25,616 patients innovative approaches | lack of knowledge,
and interviews to e-healthcare. incompatibility of
with 125. new services with
preferences, and
participant
limitations.

3.1.5 Technology Business Incubator Performance

Regarding the performance of a technology business incubator, there is no particular
defined explicated standard by which to measure incubator performance (Phan, Siegel
& Wright 2005). There are several studies that have discussed different indicators to
determine incubator performance (M’Chirgui 2012; Vanderstracten & Matthyssens
2010). For example, Rothaermel & Thursby (2005b) examined the university-based
incubators by the performance of tenant, revenues generated, total funds raised, venture
capital funding obtained and whether the firm graduated, failed, or stayed in the
incubator. This approach focused on success as defined in terms of how well the
resulting businesses performed, a valid approach but not necessarily the ideal one. In
general, although incubated firms are significantly more likely to succeed than non-
incubated firms (Somsuk & Laosirihongthong 2014), the likelihood of failure remains

high.

Therefore, rather than taking a firm-based approach to assessing the performance of a
technology business incubator, a notion more firmly grounded in the program itself
would seem more appropriate. In the vein of this, Mian (1997) defined four categories
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of performance outcomes for university technology business incubators, which are (a)
the program sustainability and growth, (b) tenant firm's survival and growth, and (c)
contributions to the sponsoring university's mission, (d) community-related impacts.
This approach is more holistic. Since the success or failure of incubated firms does
somewhat reflect on the quality of the incubator (Tang et al. 2013), this factor is an
appropriate part of defining performance. Success may be the overall goal of the
incubated firms, but their success only partially reflects on the incubator program and is
also only part of its own mission. However, the incubator is ultimately a part of the
university running it (Wonglimpiyarat 2016). Therefore, it is appropriate that assessing
its performance should consider a factor representing how the incubator program
actually helps the host university. Additionally, since there is a strong emphasis on
using local research innovations to develop local businesses in an incubation program
(Mian 2016), it is also appropriate that a holistic measure of incubator performance
should include a factor assessing how the program affects the community at large. If the
incubator program failed to provide a positive impact on the local community, or
created businesses with a detrimental effect on that community, this should be reflected
in evaluating its performance. Finally, since establishing the incubator represents an
investment on the part of the university, and requires that the program be maintained
and expanded as needed (Patton 2014), the sustainability and growth factor is also an
important part of understanding success. No matter how successful the incubated firms

may be, it would be hard to consider an unsustainable incubation program a success.

Thus, giving due consideration for the literature supporting all of these factors, the
researcher decided that a holistic approach to assessing incubator performance was the
most appropriate for the study. Accordingly, in the context of the current study, the

researcher used Mian’s (1997) assessments of incubators’ performance. This
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multifaceted notion of performance captures more than just the success or failure of

individual firms within the incubation program, making it a more comprehensive

measure of performance and success than those models suggested by researchers such

as Rothaermel & Thursby (2005a). This theoretical understanding of what it means for

an incubator to be successful is an important underpinning of the current study.

Table 3.5: Summary of Existing Studies Related to Technology Business Incubator Performance

Source Method Idea of technology Findings Relation to this
business incubator study
performance
examined

Mian 1997; Development of Four-factor model of Created the four- Theoretical

(Hahn, Lee & | an evaluation incubator factor model. underpinning of the

Lee 2013) framework for performance: (a) the study on technology

technology program sustainability business incubator
business and growth, (b) tenant performance
incubators. firm's survival and
growth, and (c)
contributions to the
sponsoring
university's mission,
(d) community-
related impacts.
M’Chirgui Case study Assessing the Overall Background on
2012 assessment of performance of effectiveness technology
business technology business cannot yet be business incubator
incubators in incubators in France. judged, but the performance
France 10 years programs proved
after their sustainable and
development able to develop.

Mian 2016 Book, expounding | Detailed the purpose N/A Background on
on the general and workings of incubation
theory of the business incubators,
various types of including their
business functions relating to
incubator and creativity and
how they work. innovation.

Tang et al. Comparative case | A comparative The two contexts Background on

2013 study of analysis of the have similarities technology

technology performance and such as objectives, business incubator
business characteristics of selection criteria, performance
incubation technology business and basic services,
approaches in incubators in India but also differences
India and China. and China. such as ownership

and legal status,

specialist services,

and funding.

Wonglimpiya | Case study of Examined the The incubation Background on

rat 2016 various aspects of | university business program is one of technology
the business incubators and the major policy business incubator
incubation technology transfer approaches used to | performance
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approach used in | strategies used in the | supportbusiness
Thailand. case of Thailand. innovation in
Thailand.
Patton 2014 | Literature review, | The ability of Incubators improve | Background on

qualitative study, | technology business firms by exposing technology
and thematic incubators to them to innovation, | business incubator
analysis potentially influence fostering creativity, | performance

the absorptive and creating useful

creative ability of tech | interactions.

firms.

3.2 Proposed Model

This research attempts to distinguish the influence of the knowledge-sharing process,
individual creativity and diffusion of innovation towards technology business
incubators’ performance in Saudi Arabia and help the Saudi Arabian technology
business incubators to better formulate the incubation process. Hence, this study
examined the relevant literature concerning the most commonly cited theoretical models
regarding both individual and organizational knowledge-sharing process factors. In
addition, as discussed in the previous sections, this study shows the correlation of
individual creativity (Amabile 1988) and diffusion of innovation (Rogers 2003) towards

technology business incubators’ performance.

The knowledge-sharing process includes two dimensions called knowledge donating
and knowledge collecting (Lin 2007; Othman, Hawryszkiewycz & Kang 2014; Van den
Hooff & de Leeuw van Weenen 2004). In other words, the process of transferring and
creating knowledge which participants mutually perform. The literature reviews show
factors for knowledge sharing are classified into individual and organizational
dimensions (Connelly & Kevin Kelloway 2003; Lee & Choi 2003). Most frequently
studied factors in knowledge sharing individual dimensions are: self-efficacy (Lin 2007;
Wasko & Faraj 2005), enjoyment in sharing knowledge (Lin 2007), and interpersonal

trust (Bijlsma & Koopman 2003; Davenport & Prusak 1998; Fukuyama 1995; Ma, Qi &
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Wang 2008). For example, There is a model was developed to examine the influence of
individual (enjoyment and self efficacy), organizational (top management support,
organization rewards) and technology factors (IT use) on knowledge sharing process
towards firm innovation capability Lin (2007). The findings show how organizations

can foster a knowledge-sharing culture to maintain their innovation performance.

In addition, most frequently motivational factors in knowledge sharing organizational
dimensions include: management support (Artail 2006; Riege 2005a; Song 2009; Yew
Wong 2005), information technology infrastructure (De Vries, Van den Hooff & de
Ridder 2006; Hsu 2008), and incentives and rewards (Bartol & Srivastava 2002;
Davenport & Prusak 1998; Yew Wong 2005). For instance, Lee & Choi (2003)
developed a model to examine the association among knowledge process and enablers
(such as organizational context and technological context) towards organizational
creativity and performance. The findings showed that organizations could achieve the
economic benefits by utilizing knowledge enablers and organizational creativity in an
effective manner. In addition, (Wang & Wang 2012) investigated the association
among knowledge sharing, innovation and organizational performance. The results
show that knowledge sharing and innovation speed have significant effects on financial

and operational performance.

According to Amabile (1997), individual creativity of employees within organizations
includes three major factors: expertise, creative thinking skill, and intrinsic task
motivation.. Studies verify that the higher the creativity is if higher the level of each of

these three factors. Thus, Amabile’s individual creativity is adopted in this study.

Innovation has been widely considered as a factor of a firm’s business performance.

Diffusion of innovation theory denotes various dimensions that can be used to analyze
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the characteristics of new phenomena in the organization (Rogers 2003). Diffusion of
Innovation theory suggests five perceived innovation characteristics: relative advantage,
compatibility, complexity, observability and trialability (Rogers 2010). In the context of
this study, relative advantage, compatibility and complexity are used because they are
considered as the most significant constructs in relationship to incubator performance.
The researcher used Mian’s assessments of incubators’ performance (Mian 1996; Mian
1997). Figure 3.2 shows the proposed model for the current research and Table 3.6

presents the definition of each factor in the model.

Individual Creativity

Intrinsic Motivation

Expertise
Organisational Factors
Creative Thinking Skills
Management Support
IT Support Knowledge Sharing-
Process
Rewards ) 4]
N j Donation Technology Business Incubator
— ‘\ / Performance
Individual Factors N /‘
Interpersonal-Trust .. ! Collection L~
-
7y
Enjoyment in Sharing o
Self-Efficacy | Diffusion of Innovation
Complexity
Compatibility H13
Relative Advantage

Figure 3.2: Proposed Model for the current research
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Table 3.6: Factors Description

Factor Description Source
Knowledge donating is defined as “the process of
individuals communicating their personal intellectual | (Lin 2007; Van
Knowledge - | capital to others” while den Hooff & de
haring process | Knowledge collecting is defined as the “process of | Leeuw van
consulting colleagues to encourage them to share their | Weenen 2004)

intellectual capital.”

Self-efficacy is defined as the “judgments of individuals
regarding their capabilities to organize and execute

(Lin 2007; Politis

Knowledge courses of action required to achieve specific levels of | 2003; Whitener
sharing performance.” 2001)
individual Trust: refers to “co-workers having a good level of
factors faith in each other in terms of intentions and behaviors.”
Enjoyment in sharing: refers to pleasure and joy in
exchange of information among people
Management Support: “The degree to which the top
management support the organizational climate of
knowledge sharing by providing sufficient resources | (Han &
Knowledge and influencing the employee willingness to share | Anantatmula
sharing knowledge” . . 2007, Othman,
organizational IT support: This refers to the “level to which | Hawryszkiewycz
facilitating knowledge sharing through information | & Kang 2014)
factors »
technology use.
Rewards: This refers to “the degree to which a reward
system to share any new and creative ideas and
effective knowledge sharing.”
Expertise: Expertise can be considered as skills of
performing a specific task in the most effective and | (Amabile 1997;
creative manner. Hodge & Lear
Individual Creative-thinking skills: This refers to the abilities or | 2011; Lunenburg
. capabilities for innovative, cognitive and creative | 2011; Phillips &
Creativity

thoughts.

Intrinsic Motivation: This refers to the passion and
desire of someone to work on a specific task that is
interesting, challenging and exciting for him.

Gully 2011;
Wiseman & Hunt
2013)

Relative advantage: refers to the potential advantage
that could be achieved by users, if the innovation was

applied (Fennell &
Compatibility: It is about the extent to which | Warnecke 2013;
Diffusion of innovation is considered as stable with current values. Othman,
Innovation Complexity: This refers to the degree to which an | Hawryszkiewycz
innovation is perceived as comparatively difficult to | & Kang 2014;
understand and to use, and which could involve the | Rogers 2003,
ability of users, technical skills conditions and | 2010; Sahin 2006;
technological requirements, etc. Seemann 2003)
Performance Outcomes
* Program growth and sustainability (such as, growth
in budget, space, facilities, services, tenants and
Technology staff) (Mahmood, _
Business e Tenant firm's survival and growth (such as, sales J 1anf§ng: Jamil,
Incubator Munir, Jintao, et
Performance growth, employment growth) al. 2015; Mian

* Contributions to sponsoring university's mission

* Community-related impacts (such as, sales,

revenues, taxes, exp, and graduate's employment

2016; Mian 1996;
Mian 1997)
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etc.)

3.3 Hypotheses Development

3.3.1 Motivational Factors for Knowledge Sharing — Organizational
Dimensions

Management support: Effective use of knowledge implicates the involvement of
leadership related with the vision (Han & Anantatmula 2007). Management support is
important in promoting knowledge sharing culture (Riege 2005; Artail 2006).
According to Wong (2005), the leader is a role model for showing the knowledge
sharing behavior in organizations. In addition, leadership affects knowledge sharing
behavior such that managers need to encourage and guide staff participation in
knowledge-sharing activities (De Vries, Van den Hooff & de Ridder 2006; Song 2009).

Hence, the literature overall suggests the following hypothesis:

Hla-b: Management support has a significant positive impact on the knowledge-
sharing process (a-donation and b-collection) in Saudi technology business

incubators.

Information technology (IT) support: Information technology support is important in
knowledge flows that improve the facilitation of sharing of knowledge (Hsu 2008). For-
example, IT infrastructure that consists of hardware and software used to support staff
in sharing knowledge (De Vries, Van den Hooff & de Ridder 2006), and enhance the
scope and timeliness of knowledge sharing (Ardichvili, Page & Wentling 2003). For

that reason, staff adequate training is encouraged to apply technology in knowledge
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sharing (Han & Anantatmula 2007). Therefore, although there are some potentially
contradictory results in the literature that suggest that technology may actually exhibit
more of a mixed effect (Majchrzak et al. 2013), the literature overall suggests the

following hypothesis:

H2a-b: Information Technology has a significant positive impact on the knowledge-
sharing process (a-donation and b-collection) in Saudi technology business

incubators.

Rewards: It is recommended to use incentives and rewards in order to motivate staff in
contributing to knowledge sharing adoption (Yew Wong 2005). The sharing of
knowledge by individuals has the possibility to improve team performance and, in turn,
increase the personal rewards received (Bartol & Srivastava 2002). Incentives and
rewards support staff in order to share knowledge (Bock & Kim 2001). Incentives such
as those having monetary and non-monetary value (Bartol & Srivastava 2002) have
immediate impacts of motivation for knowledge sharing with colleagues (Kharabsheh

2007). Accordingly, the literature overall suggests the following hypothesis:

H3a-b: Rewards have a significant positive impact on the knowledge-sharing process

(a-donation and b-collection) in Saudi technology business incubators

3.3.2 Motivational Factors for Knowledge Sharing — Individual Dimensions

Interpersonal Trust: Studies showed that trust among staff can encourage
collaboration (Bijlsma & Koopman 2003) and individuals are more motivated towards
providing useful knowledge when there is an interpersonal trust. Without trust,
individuals may become less willing to share knowledge with others (Davenport &
Prusak 1998; Ma, Qi & Wang 2008). Therefore, interpersonal trust increases

individual’s inclination to engage in knowledge sharing activity (Fukuyama 1995).
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Furthermore, trust on both sides of the knowledge-sharing process may be necessary for
successful knowledge sharing (Pinjani & Palvia 2013). Thus, the following hypothesis

is proposed:

H4a-b: Interpersonal trust has a significant positive impact on the knowledge-sharing

Process (a-donation and b-collection) in Saudi technology business incubators.

Enjoyment in sharing knowledge: Previous studies show that employees are
inherently interested to donate knowledge because of enjoyment in helping others
(McLure Wasko & Faraj 2000; Wasko & Faraj 2005). Thus, employees may be more
favorable oriented towards knowledge sharing in terms of both donation and collecting

(Lin 2007). Therefore, the literature overall suggests the following hypothesis

H5: Enjoyment in sharing has a significant positive impact on the knowledge-sharing

process (a-donation and b-collection) in Saudi technology business incubators.

Self-efficacy: Self-efficacy is the individual’s judgment of his or her ability to organize
and execute successful performance of everyday tasks according to the rules (Lin 2007).
An individual’s sense of self-efficacy is shaped by their tendency to undertake actions,
such as those regarding level of problems, expressed interest, tenacity and the effort
required to complete a task (Bandura 1997; Gist 1987; Gist & Mitchell 1992). (Lin
2007) discusses that knowledge-sharing influences can enhance the performance of
organizations via an increase in staff readiness to donate and collect knowledge. Thus,

the literature overall suggests the following hypothesis:

Hé6a-b: Self-efficacy has a significant positive impact on the knowledge-sharing

process (a-donation and b-collection) in Saudi technology business incubators.
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3.3.3 Knowledge-Sharing Process

Effective knowledge processes can facilitate the significant organizational intellectual
capital and intangible resources necessary to improve performance (Nold 2012). For
example, when workers transform their tacit knowledge into explicit knowledge, this
will benefit the entire organization (Erickson, Rothberg & Carr 2003). In other words,
when organizations manage their knowledge assets better, then they have greater
opportunity for better performance in the market (Erickson, Rothberg & Carr 2003;

Rahab 2011). Therefore, the literature overall suggests the following hypothesis:

H7: Incubatees’ willingness to share knowledge (a-donation and b-collection) has a
significant positive impact on technology business incubators’ performance in Saudi

business technology incubators.

3.3.4 Individual Creativity
Studies highlighted that higher the level of each of the Amabile’s (1997) individual

creativity factors (Such as, expertise, creative thinking skill, and intrinsic task
motivation, the higher will be the creativity within organizations: Creativity creates a
superior performance (Grewal, Levy & Kumar 2009). Researchers have suggested that
has vital impact on organizational performance (Grewal, Levy & Kumar 2009; Oldham
& Cummings 1996). It is suggested that individual creativity is positively related to
technology business incubator performance. Accordingly, the literature overall suggests

the following hypothesis

HS: Intrinsic motivation has a significant positive impact on technology business

incubators’ business performance in Saudi technology business incubators.

HY9: Expertise has a significant positive impact on technology business incubators’

performance in Saudi technology business incubators.
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HI0: Creative thinking skills have a significant positive impact on technology

business incubators’ performance in Saudi technology business incubators.

3.3.5 Diffusion of Innovation

Innovation is a mean for achieving and sustaining competitive advantages and business
outcomes for business organizations. It has been highlighted that the lack of innovation
capacity and performance in organizations means no growth and competitiveness(Scholl
2005; Yesil, Koska & Biiyiikbese 2013). Panuwatwanich, Stewart & Mohamed (2008)
showed diffusion of innovation has significant effect on business performance. In today
business world, competing based on products and services is based on the underlying
capabilities that make the products and services possible (Egbetokun, Siyanbola &
Adeniyi 2007). However, the complexity factor of diffusion of innovation may
potentially stymie the diffusion, because more complex innovations are more difficult to
diffuse and may be less attractive (Zhu 2014). Thus, the following hypothesis is
proposed:

HIl: Complexity has a negative impact on technology business incubators’
performance in Saudi technology business incubators.

However, compatibility with existing paradigms or preferences makes innovations
significantly easier to diffuse, according to the literature (Zhang et al. 2015). Therefore,
the following hypothesis is proposed:

HI12: Compatibility has a significant positive impact on technology business

incubators’ performance in Saudi technology business incubators.

Finally, the strength of the relative advantage offered by an innovation is a significant
predictor of the value placed upon it (Artken, Madeja & Owens 2015). Thus, the
following hypothesis is proposed regarding the relative advantage aspect of DOI:

HI3: Relative advantage has a significant positive impact on technology business

incubators’ performance in Saudi technology business incubators.
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3.4 Chapter Summary

This chapter includes the building of the research’s conceptual model based on related
studies and supporting theories. The proposed research conceptual model (Figure 3.2)
integrates the knowledge-sharing process, including its individual and organizational
factors, individual creativity and diffusion of innovation in regard to Saudi Arabian
technology incubators’ performance. In order to answer the research questions, 13
hypotheses were developed in guiding this research. The adopted research methodology

of the study is presented in the next chapter (Chapter 4).
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CHAPTER 4: RESEARCH METHODOLOGY

This chapter presents the research methodology that was used in the current study study.
This chapter starts by providing an explanation for the adopted research design for the
current study that includes two stages. The first stage employed quantitative via survey
questionnaire. The second stage employed qualitative approach through case study
technique. This chapter also includes instruments that were used for study with

presented evidences, sample description and data collection procedure.

Research Paradigm

The research design of study provides the framework guiding the research study to be
conducted. This framework helps answer the research questions of the study (Cooper,
Schindler & Sun 2011). Additionally, the research design has another value that is to
ensure that the collected data of the research is sufficient to afford answers for the
research questions appropriate and clearly (Vogt 2010). For any research, the research
design is essential as it provides a roadmap for the researcher towards accomplishing
the aims of study. Also, it directs the research proceeding on the way discusses the
hypotheses of the study and research questions by providing a reasonable flow chart

outlining the stages from the beginning to the end.

Understanding the hypothetical issues guiding the exploration worldview is essential.
This help to empower attractive outcomes resulted from the activities of research
(Easterby-Smith & Thorpe 2002). The current study explores the relationships between
numerous factors on the context of technology business incubator performance.
Therefore, the study is considered as applicable to social research. Sociology research
has two approaches that are positivism and interpretivism (Easterby-Smith & Thorpe

2002; Tsang 2014). Positivism is about generating a new hypothesis based on the
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current ones and stating the exact objectives facts of individuals’ behavior for
confirming the theories (Kreuger & Neuman 2006; Neuman 2013). Interpretivism is
about exploring the reason fact of having various encounters and perceptions by

individuals in order to elaborate their conduct (Easterby-Smith & Thorpe 2002).

The strategies the research follows are either quantitative or qualitative. Positivism
approach has been applied though quantitative method. It approaches the actual strategy
for data examining and interpreting the information as statistical data so the findings can
be summed up to wider populace (Mitchell & Bernauer 1998). An interpretivist
approach has been applied through qualitative method. The qualitative method focus on

human interaction or social issue (Creswell et al. 2003).

Therefore, this study utilizes a mixed research methods including quantitative and
qualitative method as a research technique in order to consider positivist and
interpretivist strategies to deal as accurately as could rationally be estimated by the issue
under scrutiny (Kreuger & Neuman 2006). The quantitative method (positivism) is the
main methodology for this study and the qualitative method (interpretivism) is then
conducted to support and validate the findings from the investigation of the quantitative
method. In the beginning, in order to build a rational model and theories, entrenched
hypotheses and relevant literature through the positivism way were evaluated. The
rational model was measured by using quantitative research progression in order to
elaborate pervasive concerns related to the research context. A study technique was
applied to measure the conducted model. Then, interpretivism (qualitative method) was
used to provide a better understanding of the way the applied model is pertinent to the

issues under scrutiny.
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4.1 Research Design

This research employed mixed methods research approach that includes quantitative
and qualitative methodology in order to do both answering the research questions and
testing the hypotheses of the study. The research methodology of this research consists
of two stages. Stage 1 of the research methodology applied quantitative research method
through collected data from survey instruments. Stage 2 the research methodology is a
qualitative research method that was conducted through a case study approach. The
qualitative research method was utilized in order to validate the quantitative results. In
this research, an interpretive exploration approach was applied by the researcher for the
case study. The purpose of using interpretive research studies is in order to know the
concepts of the research through meanings presented by the authors (Schwartz-Shea &
Yanow 2013; Yin 2009). In information systems field, the aim of interpretive research
approaches is finding out information systems and their influencing factors (Mills,
Durepos & Wiebe 2009). Figure 4.1 shows the the proposed research design of the

current study.
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In the study’s early stages, a comprehensive literature review was conducted in order to
determine the knowledge gaps in the existing research. This is an essential step to guide
the researcher to posit the research questions. After that, based on the hypothesis in the
existing literature, a theoretical conceptual model was conducted in order to respond to
the questions of the current research. The conceptual model of the study consists of
variables that were investigated to proceed to questionnaire development. In the
quantitative research method (Stagel), previous validated instruments were reflected on
the created questionnaire for the survey. After that, statistical analysis was applied in
testing the hypotheses and answering the research questions, which is a descriptive and
measurement scale analysis. is. In the qualitative research method (Stage2), semi-
structured interviews were conducted in order to test theoretical conceptual model and
validate the results of the quantitative stage. Then, the findings and implication of the

study were discussed. Finally, the study concludes.

One of the most important stages in the life cycle of research is the literature review
stage that is a continuing process. The knowledge compilation stage of this study
included conducting comprehensive literature review of the dimensions of this study
that are knowledge sharing, creativity, diffusion of innovation and incubators. The more
research proceeded, the more focused the literature review became. In this stage,
defining the research borders in a clear way is essential in order to investigate the
influence factors of the knowledge-sharing process (donation and collection), individual
creativity, diffusion of innovation towards technology business incubators’

performance.

After the gap and research borders had been identified, the study proceeded in

developing research questions and hypotheses of the study. As mentioned previously,
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the purpose of the research is answering these questions, a conceptual model was
proposed (detailed in Chapter 3). The foundation of developing the hypotheses was
identifying factors and interrelationship of these factors in the literature review. This

step was fundamental for the next step which is developing the survey questionnaire.

A questionnaire instrument was then developed which involves a quantitative empirical
investigation, where an evaluation for each item on the survey questions is conducted
based on its relevancy and consistency with each definition in the model. After the
survey questions had been designed, data collection process was conducted in Saudi
technology business incubators. Then, the results of the survey questions part
(quantitative data) were analyzed followed by analysis of the findings of the interview
part (qualitative data) in order to validate the model of the study. Finally, an
interpretation for the results was preesnted accordingly in order to evaluate the

hypothesis and the results of the study. Also, the implications are presented.

4.2 Phase 1: Quantitative Data Analysis

4.2.1 Research Instrumentation/Measures

Research recommends that using previously validated survey instruments rather than
developing new ones to accelerate confirmation of reliability and validity (Bélanger &
Crossler 2011). Thereafter, the validated survey instrument was previously revised and
to ensure that the content of the survey measurement items/ variables was sufficient and
representative for the purpose of the study, thereby adding to content validity. The
constructs of the proposed model were measured utilizing group of items through five-
point Likert-scale statistical measures (ranging from 1 =strongly disagree to
5 = strongly agree). All observable indicators and items that are utilized in this study are

listed in Appendix A.
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4.2.2 Instrument Translation

In this survey, the implemented scales were initially provided in English. However,
there was a need for translating survey into Arabic so they could be used in Saudi
Arabian technology business incubator; Arabic is the most common language is used
there. A High quality of the interpretation is important to guarantee that practical
equivalence between the items in the English version and the Arabic one, a forward
interpretation process with subjective evaluation was used as recommended by (Bates &
Khasawneh 2005; Sperber, Devellis & Boehlecke 1994). Then, pilot test was applied on
the final draft of the survey (English/Arabic). The survey was sent to a group of 10
specialists whose mother tongue is Arabic, but they use English in their
communications in their institutes. The point of generating Arabic version for the
survey is the useful comparability can be used instead of providing a typical word-by-

word interpretation for the English version.

Forward Translation

An Arabic certified translating agency translated the survey from English to Arabic. The
translators from the agency was instructed to keep the meaning of the survey content as
close as possible to the English one. The content of the English survey was compared
with the translated one by the translators line by line in order to ensure the accuracy of
the translation, and the final draft of the survey includes the most accurate

interpretation.

Subjective Evaluation

After the survey had been interpreted, the researcher evaluated the final interpreted
version. This step is important after the first stage of interpretation to ensure that exact

meaning of English survey had been interpreted to Arabic correctly without losing the
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significant meaning of the items that may affect the purpose of the study. Indeed, the
survey was sent back to the interpreters because there were significant contrasts
between the two versions of the surveys (English and Arabic). Thus, the interpreters
could make another review to revise the survey to the best interpreted meaning until the

satisfaction of the researcher was accomplished.

4.2.3 Sample and Sample Size

The population of this study is incubatees and key position staff at technology business
incubators in Saudi Arabia. Defining the appropriate sample size of this study is crucial
to the reliability and validity of the study (Wolverton 2009). There are general
guidelines have been proposed by numerous structural equation modeling (SEM)
scholars in order to evaluate assumed sample size for the SEM technique. For instance,
Hair et al. (2006) proposed five points that may have an effect on the required sample

size for SEM statistical analysis. These five points are presented as following:

» The multivariate distribution of the data
» The estimation method

» The complexity of model

» The measure of missing data

» The amount of average error variance among reflective indicators.

Regarding this, Hair et al. (2006) found that between 200 to 400 for 10 to 15 indicators
is the sample size utilized by SEM studies in general. The current study utilized a

sample of 340 respondents for the survey.
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4.2.4 Data Collection

The data collection method is survey, which provides a numeric or quantitative trends
description of population’s opinions and attitudes based on studying a sample of this
population (Creswell 2003). Babbie (2013) states that “surveys are particularly useful in
describing the characteristics of a large population because they make large samples
feasible” (2012, p.7).The survey was initially produced in English for this study. As
Arabic is the common language in Saudi Arabia, the survey was translated in Arabic as
well. The survey questions applied closed-ended questions technique. In this technique,
a small set of participants produces accurate answers. The participants are asked to
select or rank answers instead of to responding to the questions or providing their
expressing their opinions. In order to get a high response rate for the survey, there are
some techniques were applied. First, designing the survey considered that 14 minutes as
a maximum time to complete it. Second, using the procedures proposed by Sekaran

(2003):

* Making the survey brief as much as possible
* Introducing the participants to the research objectives and the significance of the

survey to the study by providing a cover sheet including this information.

Primarily, an online version of the survey was utilized in order to collect data responses
from the respondents. The online survey (web-based) was directed utilizing Qualtrics
software. However, the rate response to the online survey as poor. Therefore, a paper-
based survey was disseminated with an assistance from representatives working in
Saudi Arabian technology business incubators. Calibrating with these representatives in
the incubators, the paper-based surveys were distributed in different workshops held by

in the incubators to those of the incubatees who hadn’t participated in the online survey.

94



After completing by the surveys, the completed surveys were turned in to the
administrator concerned. Follow up calls were placed around ten days after introductory

contact.

Data collection was lasted from November 2016 to March 2017. Surveys were sent to
over 400 participants but 346 completed and returned the survey, including the online
ones. Subsequently, incomplete surveys were removed so 340 surveys were utilized for

data analysis.

4.3 Quantitative Data Analysis Approach

After the data had been received, specific statistical procedures were applied in order to
analyze the gathered data. The main goal of data analysis part is addressed in three
primary points: checking the data the if there is a tendency or dispersion; reliability and
validation measuring in testing the data sufficiency; and testing the hypotheses of

developed model of this study (Sekaran 2003).

A variance-based structural equation modeling (SEM) statistical technique was applied
for data analysis, using Partial Least Squares (PLS) SmartPLS version 3 (Sarstedt et al.
2014) for examining the relations between the various factors of the model presented in
this research. SEM tests theoretical models through theory testing in order to understand
the concurrent displayed relations between numerous independent and dependent
variables. One of the best-known analysis techniques is the partial least squares (PLS-
SEM) approach as it is a preferred investigation method in data frameworks and
business research for providing several flexibilities. This approach is suitable for
prediction-oriented research, does not require a huge population, does not require
ordinariness and along these lines works without distributional suppositions and with

ostensible, ordinal and interval-scaled variables (F. Hair Jr et al. 2014; Haenlein &
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Kaplan 2004). Phase 1 of this study (quantitative analysis) experienced through three
stages that are Descriptive Data Analysis, Measurement Scale Analysis and Structural
Equation Modeling (SEM). These three stages will be more detailed in the next

following sections.

4.3.1 Descriptive Data Analysis

The descriptive data analysis of the study was directed utilizing the SPSS (Version
22.00) software for discovering that preparation of the data by compiling the descriptive
data. This step is important in order to progress next step that is multivariate data
analysis. This investigation consisted of respondents’ profiles’ research and data
screening through studying normality, means, standard deviations and standard error of
the mean were implemented for examining the central tendency and the data dispersion.

The outcomes of this stage are provided in Chapter 5.

4.3.2 Measurement Scale Analysis

In order to capture the meaning of each construct model, measurement scale analysis
was conducted via reliability assessment and validity. For this propose, there are some
assessments and analysis techniques were conducted. For measuring reliability, a
Cronbach’s alpha assessment was applied. This assessment demonstrates the constancy
of the responses across the items in the Likert scale. For measuring reliability and
validity, the analysis of factor and Cronbach’s alpha were utilized. Finally, in this stage,
the hypotheses of the study were tested by using numerous statistical analysis, such as
correlation analysis used for assessing the degree to which particular
items/variables/constructs belonged to its scale to find out the impact of diverse factors
in each. Moreover, in addition, item-total correlations were used to assess the degree to

which a particular item belonged to its scale.
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Two factor analysis techniques were conducted in order to confirm the validity of the
measurement scale. First, exploratory factor analysis (EFA) provided an appropriate
number for each factor of the constructs of the model. The second was confirmatory
factor analysis (CFA), confirming identified structures of the factors as well as further
strengthening the validation of every construct and its factors. It has been proven that
the best analysis techniques for testing how well a predetermined (hypothesized)
structure of factor matches the actual data is confirmatory factor analysis (CFA) (Hair et
al. 2006). Additional details and findings of measurement scale analysis are provided in

Chapter 6.

4.3.3 Structural Equation Modeling (SEM)

After the measurement model had been confirmed, the connection between the latent
constructs was constructed to signify the relationships in the various hypotheses in the
structural model. There are some causal relationships in the research model. In order to
investigate these causal relationships, the partial least squares structural equation
modeling (PLS-SEM) method was utilized (Hair et al. 2006). Unlike first-generation
statistical techniques. For example, techniques are regression analysis and variance and
second-generation of SEM multivariate analysis technique of analysis. The first-
generation techniques limitations are overcome by these techniques (Haenlein & Kaplan
2004). The purpose of using SEM as an extension of the previous technique of the
analysis of the factor is to support integrating path analysis and factor analysis through
including two points in these procedures: confirming the measurement of the model and
fitting the structure of the model, following the CFA and via path analysis (Ullman &
Bentler 2003). Additionally, there are other techniques of SEM are used in this study,

such as LISREL and SPSS-AMOS. These techniques are not appropriate for certain
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types of study since they only deal with reflective factors (Henseler, Ringle &
Sinkovics 2009a). The proposed model of this research includes both formative and
reflective factors. Therefore, PLS-SEM is suitable for this research as it provides the
simultaneous assessment for both formative and reflective factors (Chin, Marcolin &

Newsted 2003).

The path coefficients significance was assessed in order to evaluate the hypotheses. This
significance identified by utilizing the t-statistical estimated with the bootstrapping
method (with 5,000 sub-samples). Bootstrapping method can be performed by
SmartPLS 3. Testing the significance of coefficients, such as outer loadings, outer
weights, and path coefficients are performed in applying a nonparametric method
through evaluating standard errors for the evaluations (Sarstedt et al. 2014) , for both
the inner and outer model to specify the t-value for significance For the significance
test, to get approximate t-values, it is better for researchers to use a huge sub-samples
like 5000 from the original one to design a standard error, and both numbers of cases
and observations in the original sample should be symmetric (F. Hair Jr et al. 2014).
According to (Hair, Ringle & Sarstedt 2011), the two-tailed test have critical t-values

are clarified as follows:

* 1.65 (significance level = 10%)
* 1.96 (significance level = 5%)

* 2.58 (significance level = 1%)

In this study, the significance level was applied for the two-tailed test is 5%. In order to
measure the predictive power of the model of the research, the R* value was utilized in
measuring the percent of the variance clarified through the independent constructs in the
structure of the model (Chin 1998) . In the structural model, in endogenous latent
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variables, R? values (0.75, 0.50, or 0.25) can be explained as substantial, average or
weak, respectively (Hair, Ringle & Sarstedt 2011). The analysis of SEM and findings

are detailed in Chapter 6.

4.4 Phase 2: Qualitative Data Analysis

The main purpose of using the qualitative research method in this study is to validate
the findings that was produced by the quantitative phase. For example, statistical
analysis evaluated and refined the conceptual model of the study. According to (Myers
1997) (p.241) Qualitative research involves the use of qualitative data, such as
interviews, documents and participant observation to understand and explain social
phenomena”. The outcomes of the analysis produced that the conceptual model of the
study represented the actual phenomena within Saudi Arabian technology business
incubators. In the current study, case study technique was directed based on the analysis
of the qualitative approach, which is generally used as a part of social studies
research(Yin 2011). This technique is preferred for this study; it is suitable for this kind
of research. In addition, this type of case study (explanatory case study) served for

validating the model of the research for generalization purposes (Sekaran 2003).

In order to achieve this, the objective of the current study purposive instead of
statistical. Therefore, the generalization of the model of the research could not be fully
completed by the statistics phase. Regarding supporting the generalization,
implementing multiple case studies was applied through the template of developed
model. In order to support the generalization, multiple case studies were implemented
using the developed model template, the outcomes of which were compared to find
whether the same findings and results were reliable (Yin 2011). The findings of this
stage enhanced the understanding of how well the research model measured technology

business incubator performance in Saudi Arabia.
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4.4.1 Case Study Design

As Yin (2013) stated, either a single case study or multiple cases can use the case study
approach. The single case study is more likely for concentration basic cases or one-of-a-
kind conditions while multiple case studies are plural that have a higher cost and
tedious. The multiple cases consider replication rational, where there is a similarity or
discrepancy in the results from the studies. Multiple cases approach was applied on this
study since replication rational was utilized to succeed analytical generalization. In this
study, the selection of incubators (case studies) was based on same as the standards

were used in the stage of statistics.

According to Yin (2009), the purpose of using case studies method is explaining or
describing the actual phenomena in the context which they occur. For example, the case
study technique is well informative and critical in capturing more information one
explanatory on how, what and why questions. There are three types of classifications for
case study technique. First, it can be exploratory case study that consecrates on theory
and the development of hypotheses. Second, it can be descriptive case study that
emphasizes on the results or any collected data about a state. Finally, it can be
explanatory case study focusing on the concepts and hypothesis evaluation. In the
current study, exploratory case study technique was applied in order satisfy the goal of
confirming the model of the research resulted from the evaluation stage. According to
Creswell & Clark (2007), selecting an appropriate qualitative research method (case
studies) is not relayed on assumptions. In case the context and boundaries of the
research are ambiguous, the case study technique benefits in exploring evidences in

terms of actual life (Yin 2011).
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4.4.2 Data Collection

The data collection approach for case study used for this study is interviews with key
position staff in the selected Saudi Arabian technology business incubators. In the case
study approach, the main sources which can be informative are interviews (Yin 2013).
Semi-structured interviews technique was applied in this study in order to direct the
interviews. The interview questions are provided in Appendix .... All interviews were
conducted in person (face to face) and digitally recorded in order to resolve any
confusion matters. A documentation method was utilized that focused on relative
organizational and demographic background information in order to support the relative
details of the organizations. Informed consent was provided to the participants by the
researcher. This is essential with information about the research including research
problem and research method, research significance and the nil/negligible risks

associated while conducting interviews (see Appendix B).

4.4.3 Qualitative Data Analysis Approach

Qualitative data analysis includes different procedures that evidences satisfies the
objectives of the current study. These procedures include examination, categorization,
classification and testing. A direct interoperation analysis method was applied in this
study. In order to ensure that the outcomes address and deal with the research questions,
each hypothesis was addressed in a chorological report provided by the researcher. The
findings of the qualitative data analysis are compared and contrasted the results of
quantitative data in order to fully understand the findings. Chapter 7 includes the

qualitative findings (case study analysis).
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4.5 Ethics Consideration

In this research, human participants are involved for the data collection purpose. In
order to ensure both the integrity of the research methodology and the anonymity and
ethical participants’ protection, the Human Research Ethics Committee (HREC) —
University of Technology Sydney guidelines were applied. Also, an ethical approval
from HREC [Ethics approval: UTS HREC TH16-0548] was obtained for the research

approach methods of this study (quantitative and qualitative method).

4.6 Chapter Summary

This chapter provided the research methodology that was utilized for this study. The
adopted research design of the current study has been clarified. It includes two stages
that were addressed in this chapter. The first stage of the study is the quantitative
research method approach, was provided. Then, stage 1 was followed by description of

stage 2, which is based on a quantitative research method approach.
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CHAPTER 5: DESCRIPTIVE QUANTITATIVE
DATA ANALYSIS

This chapter presents the descriptive data analysis. First, all the details about the
questionnaire are presented followed by participant’s profile. This is followed by
verifying the characteristics of data, including missing and normality of data. Then, it
describes the reliability assessment of each items used in the current study. Finally, the

chapter is concluded.

5.1 Survey Method

This study applied survey method in order to collect numerical data from participants in
technology incubators in Saudi Arabia. As discussed in Methodology Chapter 4, survey
method is the most appropriate way to collect data for the current study because it is the
quickest and most reliable method for data collection. A hard-copy questionnaire survey
was handed to the manager to distribute to employees who worked in the selected
university incubators, including the King Abdullah Bin AbdulAziz Science Park
(KASP), the King Saud University Science Park (KSSP), the King Abdul Aziz City for
Science and Technology (KACST), as well as BADIR-ICT, Umm Al Qura University
Institution of Innovation and Entrepreneurship, and Business Incubators and
Technology Center in Royal Commission for Yanbu. The survey was also posted online
to participants through the Qualtrics website, who’s URL was embedded in email for

participants, calling for their survey participation.

Data collection took place from November 2016 - March 2017. This study adopted
previously validated instruments so as to ensure the measures were both adequate and

representative. The survey was originally conducted in English; however, a translated
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Arabic version was also included. Participants were required to complete a closed-
ended questionnaire on the five-point Likert scale (1=strongly disagree to 5=strongly
agree) is used. The five-point Likert scale is recognized one of the best commonly used

methods of scaling responses in the design of the survey.

Over 400 participants were contacted, but only 376 participated in the survey. After
removing incomplete responses, in total 340 responses were collected. All participants
were asked to respond to all measures, such as the knowledge-sharing process,

individual creativity, and diffusion of innovation.

5.2 Participants’ Profile

An assessment of the respondent’s profile is performed to reveal the ability of the
sample to adequately reveal the survey population. The demographics details are

follows.
Gender

This distribution of gender (male and female) is fairly representative of the population
of incubatees in the selected technology business incubators in Saudi Arabia. As shown

in Table 5.1 and Figure 5.1, 62% was males and 38% was females.

Table 5. 1: Gender

Gender Frequency Percentage
(%)
Male 210 61.76
Female 130 38.24
Total 340 100
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Age

As shown in Figure 5.2 and Table 5.2, 155 participants (45.5%) are 26-35 years old,
followed by 110 (32.5%) 36-45 years old. Then 60 (17.6%) were 18-25, followed by 15

(4.4%) above 45 years old.

Table 5. 2: Participants’ Age

Age in years Frequency Percentage
(%)
18-25 60 17.6
26-35 155 45.5
36-45 110 32.5
46 or above 15 4.4
Total 340 100

Education

As shown in Table 5.3 and Figure 5.3, the majority of participants hold the bachelor’s
degree with 52.9%, followed by Master’s degree with 32.3%. Then 8.8% of the
participants had diploma followed by doctorate level, which are 5.2%. This show all the

respondents are well literate to answer the questionnaire.

Table 5. 3: Participants’ Education

Education Frequency Percentage
(%)
Diploma 30 8.8
Bachelor’s degree 180 52.9
Master’s degree 110 323
Doctorate degree 18 5.2
Other 2 0.8
Total 340 100

105



Work Experience

The work experience high percentage represents clearly that all participants are
experienced in the technology business incubators. Figure 5.4 and Table 5.4 show that
45.6% of participants had 3-5 years of work experience, followed by participants had
more than 5 years of work experience with 27.9%. Then 22.1% of participants had work

experience of 1-3 years, followed by less than one year, which is 4.4%.

Table 5.4: Participants’ Work Experience

Work Experience Frequency Percentage
(%)
Less than one year 15 4.4
1 — 3 years 75 22.1
3 — 5 years 155 45.6
More than 5 years 95 279
Total 340 100

Incubators

With respect to incubators, as shown in Figure 5.5 and Table 5.5, 44.1% of participants
were from BADIR-ICT, 19.1% participants were from the King Saud University
Science Park (KSSP), followed by 10.3% from the King Abdul Aziz City for Science
and Technology (KACST), 8.8% were from Umm Al Qura University Institution of
Innovation and Entrepreneurship and 5.9% from Business Incubators and Technology
Center in Royal Commission for Yanbu. This shows participation from all technology

incubators in Saudi.
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Table 5.5: Participants’ Department

Department Frequency Percentage
(%)

King Abdullah Bin Abdul 40 11.8

Aziz Science Park )

King  Saud  University

Science Park 65 19.1

King Abdul Aziz City for 35 10.3

Science and Technology '

BADIR-ICT 150 44.1

Umm Al Qura University

Institution of Innovation and 30 8.8

Entrepreneurship

Business Incubators and

Technology Center in Royal 20 5.9

Commission for Yanbu

Total 340 100

5.3 Verifying Survey Data

This section presents the preliminary statistics of all factors used in this study, includes
standard deviations and standard errors of the mean, missing data and assessment of
normality, and outlier screening. The descriptive statistics of all the factors are

presented in the following sections.
5.3.1 Missing Data Analysis and Assessment of Normality

Having missing cases is very common for data sets (Kline 2005). However, in this
study, incomplete responses and missing values are removed prior to the analysis, so
there were no missing observations used in the analysis. The normality assessment is
also necessary in the data analysis (Hair et al. 2006), which is measured by ‘skewness’
and ‘kurtosis’ techniques (Tabachnick & Fidell 2007). Skewness is a measure of
symmetry of the distribution while kurtosis is a measure of the peakedness (Hair et al.

2006). The acceptable range of both the kurtosis and skewness is in between +2.00 and
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-2.00 values for a normal distribution. In this study, all values are within the

recommended value range for the entire items (see Table 5.6 to Table 5.11).
5.3.2 Outliers Screening

An outlier screening refers to the observation values in a given sample that are
significantly different from other observations (Hair et al. 2006). Data outliers can
possibly bias the mean and increase the standard deviation (Field 2009), such as cases
values that have more than three standard deviations beyond the mean are considered as
outliers (Kline 2005). Thus, to detect extreme deviations in this study, all 340 cases
were converted into standardized z-scores. Any cases with an absolute value of z-scores
( | z | ) greater than 3.29 are considered outliers (Tabachnick & Fidell 2007). Table 5.6
to Table 5.11 shows no factor has absolute z-scores greater than 3.29, which indicates

an absence of outliers. Therefore, all 340 cases were taken for data analyses.
5.3.3 Standard Deviations and the Mean

Standard deviation (SD) is a measure of how well the mean denotes the observed data
(Field 2009). A small SD shows less dispersed data and thus it effectively represents the
data, while large SD indicates that mean is not a suitable representation of the data. In
the current study, all SD for all factors effectively represents the data. In addition, the
mean value can be utilized as a representative score for each factor in the data set. Table

5.6 to Table 5.11 shows all values.

5.4 Preliminary Data Analysis

Table 5.5 to Table 5.11 show the descriptive analysis of items of all the factors in the
current study (knowledge-sharing organizational factors, knowledge sharing individual

factors, the knowledge-sharing process, individual creativity, diffusion of innovation
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and technology incubator performance).

5.4.1 Knowledge Sharing Organizational Factors

This measure of knowledge sharing organizational factors includes: management

support, IT support, and rewards. All these factors are formed of 13 different items.

Overall, 40.4% of the respondents agreed and 35.4% of the sample strongly agreed.

Only 1.9% strongly disagreed for the importance of knowledge-sharing organizational

factors for influencing the knowledge-sharing process.

Table 5. 6: Knowledge Sharing Organizational Factors Descriptive Statistics

Case | Skewn | Kurto | M St SD |[D

o, )
Knowledge sharing 5 €ss SIS De | % Yo

%

%

SA
%

with v 1 2
z >
3.29

organizational factors

Management Support (MS)

MS1: The top management
provides with necessary
resources and environment for
motivating employees.

0.0% 0.41 -0.08 | 421 | 0.84 1 2.5

10

42.5

44

MS2: Motivation by top
management has a bigger role in
knowledge sharing within the
technology business incubator.

0.0% 0.42 0.09 | 4.16 | 0.81 1 3.5

10

45

40.5

MS3: The top management of
technology business incubator
keeps a two-way communication | 0.0% 0.43 -0.51 | 4131080 | 2 3
system always open for

encouraging weak performers.

39.5

44

IT Support (ATS)

ITS1: The technology business
incubator facilitates me with
appropriate technical tools
required for knowledge sharing.

0.0% 0.42 0.11 4.20 | 0.94 1 6

21.7

33

40.3

ITS2: My co-workers utilize
electronic data management
system for accessing and storing
the recent information.

0.0% 0.45 -1.38 | 3.19 081 | 1.5 | 44

18.9

39.9

353

ITS3: The advanced
technological tools that are
available in technology business | 0.0% 0.33 -0.58 | 345|121 | 5.6 | 6.9
incubator promote knowledge
sharing

26.3

38.5

22.7
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Reward (RWD)

Rwdl: The top management
financially rewards the

employees for knowledge | 0.0% -0.19 -0.07 | 3.63|1.19| 3.7 | 6.6 | 19.9 | 40.1 | 29.8
sharing initiatives in technology
business incubator.
Rwd2: Rewards for knowledge
sharing contribute to motivating | 0.0% | 0.33 -0.52 | 329090 | 1.0 | 22 | 13.4 | 39.3 | 443
the employees.
Rwd3: The top management
adopts non-monetary measures
for rewarding the employees | 0.0% 0.31 -0.17 | 412 (085 | 1.2 | 1.7 | 16.6 | 37.2 | 42.8
that share their experiences and
knowledge.
Average 1.9 | 428 | 18.1 | 404 | 354
5.4.2 Knowledge Sharing Individual Factors
This measure of knowledge sharing individual factors includes: self-efficacy,
Interpersonal trust, and enjoyment in sharing. All these factors are formed of 10
different items. Table 5.7 shows that 39.9% of the respondents stated that they agree
with the concept, while 38.0% strongly agree.
Table 5. 7: Knowledge Sharing Individual Descriptive Statistics
s e de . Cases Kurtos SD D N A SA
Knowledge sharing individual | with | Skewn is M StD | o % % % %
factors z> ess ev
3.29 1 2 3 4 5
Self-Efficacy (OIC)
OIC1: My individual
performance represents the level | 0.0% 1.19 028 [425]083 | 15 | 25 18 | 345 | 435
of self-efficacy.
OIC2: My focus on the
development of skills has a 0.0% | 087 | 021 [417]075| 1.8 | 6.1 | 107 | 41.4 | 40
direct impact on my level of
self-efficacy.
OIC3: Self-efficacy plays an
important role in efficient 0.0% 0.77 031 |[4.11]076| 1.8 | 44 | 12.8 | 52.2 | 28.8
sharing of knowledge.
Interpersonal Trust (IPT)
IPT1: I don’t hesitate to share
my feelings and points of view | 50, | g2 | 019 | 431|084 | 13 | 5.8 | 206 | 34 | 383
with my colleagues at the
workplace
IPT2: I believe that staff should
not share personal information 0.0% | -0.74 043 [432]071| 1.5 | 43 | 189|394 | 359

at the workplace.
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IPT3: In our incubator, a

considerable level of trust exists | 0.0% | -0.82 0.04 |4.13|131| 34 | 36 | 18 34 41
among colleagues.
Enjoyment in Sharing (ENS)
ENS1: My colleagues love
sharing their knowledge with | 0.0% | -0.11 -029 | 3331035 2 6.6 | 19.7 | 404 | 31.3
other workers.
ENS2: I enjoy helping
colleagues by sharing my 0.0% 0.21 -0.52 | 3431033 | 1.3 1.2 | 13.7 | 39.8 | 44
knowledge
ENS3: Sharing my knowledge | o0 1o 14 | 14 331 ] 031 1.6 | 27 | 156 | 422 | 379
with colleagues is pleasurable
Average 1.8 | 43 | 158 | 39.9 | 38.0
5.4.3 Knowledge-Sharing Process
This factor tested through 6 different items. Table 5.8 shows that 35% of the
respondents had agreed with this concept.
Table 5. 8: Knowledge-sharing Process Descriptive Statistics

. Cases Kurt SD| D | N | A | SA
Knowledge-sharing process with | Skewn . StDe | o % % % %

osis M
(KSP) z> ess v
3.29 1 2 3 4 5
(Donation and Collection)
DONI1: I often share with my
‘;:;ﬁﬁ;ezkmsmznd ﬁggﬁﬁ 0.0% | 1.07 | 011 | 41| 083 |34 | 177 | 338 | 439 | 34
that I have learned
DON2: My colleagues often
iiljslfingwslﬁllsn;reld ﬁggﬁi 0.0% | 067 | 015 | 40 | 085 | 6.8 | 127 | 394 | 399 | 638
that they have learned
DON3: Knowledge sharing
among colleagues is considered | 0.0% 0.77 020 | 40 | 076 | 48 | 124 | 52.8 | 282 | 4.8
normal in my company
COL1: I share my knowledge,
king skill

Xl?érrlrrllagi[isorilshir\lfiﬁ}t]h 0.0% | 053 | 017 | 43 | 074 | 53 | 195 | 33.6 | 405 | 5.3
colleagues when they ask for it
COL2: My colleagues usually
?jrrlfingwslﬁusrzzd ﬁggﬁgﬁl 0.0% | -060 | 039 | 43 | 081 [ 45 | 189 | 39.3 | 354 | 45
they know when I ask them
COL3: Knowledge sharing is | oo | 75 | 005 | 41 | 101 | 69 | 263 | 387 | 225 | 6.9
considered as a normal practice
Average 52| 17.9 | 39.6 | 350 | 5.2
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5.4.4 Diffusion of Innovation

DOI consisted of nine items, as shown in Table 5.9. The responses suggest that 40.7%

respondents had agreed with these factors.

Table 5. 9: DOI Descriptive Statistics

Diffusion of Innovation (DOI)

Cases
with
7>
3.29

Skewn
ess

Kurt
osis

StDe

SD
%

%

%

%

SA
%

Complexity (ComX)

ComX1: Complexity feature of
innovation hinders the diffusion
of technology in the technology
business incubator.

0.0%

0.73

0.49

3.51

0.91

1.2

7.3

48.7

253

17.5

ComX2: The sharing of ideas
and mutual discussions can
reduce the complexity of
innovation diffusion in the
technology business incubator

0.0%

0.85

0.42

3.76

0.90

1.9

9.9

14.8

57

16.3

ComX3: In the technology
business incubator, innovation
complexities are resolved by
educating employees about the
foundation of developed
innovation.

0.0%

0.76

0.33

4.04

0.93

23

6.8

9.7

50.1

31.1

Compatibility (ComB)

ComB1: Compatibility of
innovation is aligned with the
current values and practices of
the technology business
incubator are necessary.

0.0%

0.83

0.76

3.72

1.04

2.6

7.1

36.4

23.9

30

ComB2: Our innovation is
compatible with our social
values.

0.0%

0.73

0.62

3.57

0.92

2.1

6.2

30.8

35.2

25.7

ComB3: Innovations do not
contradict incubator’s policy or
situation

0.0%

0.69

0.53

3.74

0.80

1.3

28.3

523

14.1

Relative Advantage (RA)

RA1: My co-workers perceive
innovation as advantageous.

0.0%

-0.19

-0.39

3.8

-0.31

33

6.6

19.7

40.8

29.6

RA2: Relative advantage of
innovation plays a crucial role in
persuading people for
innovation adoption.

0.0%

0.21

-0.42

3.7

-0.35

1.2

133

39.3

442

RA3: Our innovation largely
determines the specific type of

0.0%

0.31

-0.24

3.9

-0.61

1.7

2.7

15.6

42.8

37.2
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relative advantage (such as
economic, social.

Average 2.04 | 5.76 | 24.1 | 40.7 | 27.3
5.4.5 Individual Creativity Factors
This measure of creativity includes intrinsic motivation, expertise, and creative thinking
skills. As shown in Table 5.10, only 2% strongly disagreed for the importance of
creativity while 40% agreed, and 36% strongly agreed individual creativity influencing
incubator performance.
Table 5.10: Individual Creativity Descriptive Statistics
Cases Kurt SD| D | N A | SA
Individual Creativity with | Skew osis M StDe | o, % % % %
Factors z> ness v
3.29 1 2 3 4 5
Intrinsic Motivation (IM)
IM1: We have a useful of 0.0% | 106 | 018 | 415 | 093 | 1 |37 179 | 337|437
resources to work effectively.
IM2: [ am affected by the
work environment to be 0.0% | 0.74 | 021 | 407 | 095 | 1.1 | 6.8 | 124 | 39.7 | 39.9
engaged in the creative
process.
IM3: L enjoy challenging in 0.0% | 0.83 | 040 | 401 | 0.86 | 1.8 | 44 | 122 | 52.8 | 28.8
my work.
Expertise (Exp)
Expl: [ know what our - 0.0% | -0.61 | 036 | 43 | 094 | 1.1 | 53 | 19.6 | 33.5 | 40.5
organization wants to achieve
Exp2: I have the acquired 0.0% | -0.70 | 039 | 43 | 081 | 1.5 | 44 | 189 | 393 | 359
expertise in particular field.
Exp3: I can solve complex 0.0% | 088 | 0.09 | 41 | 121 | 59 | 6.6 | 265 | 383 | 22.7
problems
Creative Thinking Skills
(CTS)
CTSI: [am good at generating | oo | o 19 | 033 | 410 | 031 | 1.3 | 13 | 56 | 197 | 40.3
novel ideas
CTS2: 1 have the acquired | ;00 | (o4 | 041 | 412 | -035 | 15| 15| 12 | 133 | 393
training for idea generation
CTS3: Brainstorming sessions
help me to connect ideas | 0.0% | 033 | -0.23 | 4.01 | -0.61 | 1.9 | 1.9 | 2.7 | 15.6 | 42.2
generation into solution.
Average 2 5 17 40 36
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5.4.6 Incubator Performance Factors

This measure of incubator performance is formed of 7 different items. As shown in

Table 5.11, overall, 36.8% of the sample rated the incubator as highly performer. Only

2% rated as low performer.

Table 5. 11: Incubator Performance Descriptive Statistics

Cases

Please assess Incubator firm
performance compared to other
firms facing similar development

Incubator Performance (IP) | with | Skew | SUr StDe | challenges or that are in the same
7> ness 0s1s M v business on a scale ranging from
3.29 ‘very low performer’ (1) to ‘very
high performer’ (5).
1 2 3 4 5
IP1: Program profile (growth in
budget, space, facilities, | 0.0% 1.09 0.18 | 4.15 | 0.93 1.3 34 | 17.7 | 339 | 43.7
services, tenants and staff)
IP2: Presence of a
complementing research park 0.0% | 0.77 025 | 407 | 095 | 1.8 | 6.1 | 12.5|39.7 | 39.9
facility.
IP3: Level of funding received
from key donors including state, | 0.0% | 0.87 030 | 4.01 | 086 | 1.8 | 44 | 12.8 | 52.2 | 28.8
industry, and university.
IP4: Tenant firms' survivability
(ratio of survivors to 0.0% | -0.63 0.16 43 0.94 1.1 5.5 | 21.6 | 335 | 403
discontinuances).
IP5: Tenant firms' employment
growth (% annual growth during | 0.0% | -0.70 | 049 | 43 | 0.81 | 1.5 | 49 | 183 | 39.9 | 354
incubation)
IP6: Impact on university's 0.0% | 1.09 | 018 | 43 | 094 | 59 | 6.6 | 265|383 | 22.7
. . () . . . . . . . . .
teaching and research
IP7: Students/graduates hired by | oo, | (77 | 025 | 43 | 081 | 17 | 3 | 179|337 | 437
tenants as employees.
Average 2.03 | 5.09 | 17.5 | 38.8 | 36.8

5.5 Reliability Assessment

According to Straub, Boudreau & Gefen (2004), reliability measure is the degree of

correlation between items within an individual factor. Reliability is calculated by

internal consistency reliability, such as Cronbach's a (Cronbach 1971; Hinkin 1998).

Internal consistency means the degree to which responses are consistent across the
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items (constructs) within a single measurement scale (Kline 2005). The acceptable

value of Cronbach’s alpha is 0.7 (Hair et al. 2006; Straub 1989). Table 5.12 to 5.17

show that all Cronbach’s a scores were above the acceptable level. In addition,

corrected item-total correlation scores were above 0.40 thresholds. “A value of the

corrected item-total correlation of less than 0.30 indicates that the variable is measuring

something different from the construct as a whole” (Pallant 2007). This indicates that

our survey items are reliable and valid. Table 5.12 to Table 5.15 presents the summary

of the initial reliability test.

Table 5. 12: Knowledge Sharing Organizational Factors Reliability Assessment

Knowledge Sharing Organizational
Factors

Cronbach's
Alpha a

Item total
correlation

Cronbach's a
if Item Deleted

Management Support (MS)

MS1: The top management provides
with necessary resources and
environment for motivating
employees.

0.814

0.61

0.816

MS2: Motivation by top management
has a bigger role in knowledge sharing
within the technology business
incubator.

0.804

0.50

0.824

MS3: The top management of
technology business incubator keeps a
two-way communication system
always open for encouraging weak
performers.

0.812

0.55

0.820

Average

0.81

0.55

0.82

IT Support (ITS)

ITS1: The technology business
incubator facilitates me with
appropriate technical tools required for
knowledge sharing.

0.847

0.55

0.816

ITS2: My co-workers utilize
electronic data management system
for accessing and storing the recent
information.

0.810

0.60

0.817

ITS3: The advanced technological
tools that are available in technology
business incubator promote
knowledge sharing

0.830

0.602

0.820

Average

0.83

0.58

0.82

Reward (RWD)
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Rwdl: The top management
financially rewards the employees for
knowledge sharing initiatives in
technology business incubator.

0.817

0.57

0.822

Rwd2: Rewards for knowledge
sharing contribute to motivating the
employees.

0.810

0.50

0.820

Rwd3: The top management adopts
non-monetary measures for rewarding
the employees that share their
experiences and knowledge.

0.870

0.55

0.819

Average

0.83

0.54

0.82

Management Support (MS)

MS1: The top management provides
with  necessary  resources and
environment for motivating
employees.

0.817

0.58

0.817

MS2: Motivation by top management
has a bigger role in knowledge sharing
within the technology business
incubator.

0.810

0.61

0.819

MS3: The top management of
technology business incubator keeps a
two-way  communication  system
always open for encouraging weak
performers.

0.822

0.51

0.817

Average

0.82

0.57

0.82

Table 5.13: Knowledge Sharing Individual Factors Reliability Assessment

Knowledge Sharing Individual Cronbach's Item total Cronbach's a
Factors Alpha a correlation if Item Deleted

Self-Efficacy (OIC)
OIC1: My individual performance
represents the level of self-efficacy. 0.85 0.69 0.86
OIC2: My focus on the development
of skills has a direct impact on my 0.86 0.65 0.87
level of self-efficacy.
OIC3: Self-efficacy plays an
important role in efficient sharing of 0.88 0.59 0.83
knowledge.
Average 0.86 0.64 0.85
Interpersonal Trust (IPT)
IPT1: I don’t hesitate to share my
feelings and point of views with my 0.82 0.70 0.80
colleagues at the workplace
IPT2: I believe that staff should not
share personal information at the 0.85 0.66 0.82
workplace.
IPT3: In our incubator, a 085 063 0.84

considerable level of trust exists

116




among colleagues.

Average 0.84 0.66 0.82
Enjoyment in Sharing (ENS)
ENS1: My colleagues love sharing
their knowledge with other workers. 0.87 0.73 0.80
ENSZ: I enjoy helping colleagues by 0.83 0.67 0.86
sharing my knowledge
ENS3: Shz.lrlng my knowledge with 0.81 0.69 0.84
colleagues is pleasurable
Average 0.84 0.70 0.83
Table 5.14: Knowledge-sharing Process
Knowledge-sharing process (Collection | Cronbach's Item total Cronbach's a
and Donation) Alpha a correlation if Item Deleted
DONT: I often share with my colleagues
me knowledge, working skills and 0.82 0.71 0.803
information that I learn
DON2: My colleagues often share with
me knowledge, working skills and 0.85 0.67 0.806
information that they learn
DON3: Knowledge sharing among
colleagues is considered normal in my 0.87 0.65 0.807
company
Average 0.85 0.68 0.80
COL1: I share my knowledge, working
skills and information 1 have with 0.89 0.52 0.813
colleagues when they ask for it
COL2: My colleagues usually share with
me knowledge, working skills and 0.88 0.64 0.812
information they know when I ask them
COL3: Knowledge sharing is considered 0381 0.63 0851
as a normal practice
Average 0.86 0.60 0.825
Table 5.15: DOI Reliability Assessment
Diffusion of Innovation (DOI) Cronbach's Item total Cronbach's a
Alpha a correlation if Item Deleted
Complexity (ComX)
ComX1: Complexity feature of
innovation hinders the diffusion of
technology in the technology 0.82 0.77 0.836
business incubator.
ComX2: The sharing of ideas and 085 071 0.843

mutual discussions can reduce the
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complexity of innovation diffusion
in the technology business incubator

ComX3: In the technology business
incubator, innovation complexities

are resolved by educating employees 0.86 0.69 0.847
about the foundation of developed
innovation.
Average 0.84 0.72 0.842
Compatibility (ComB)
ComB1: Compatibility of innovation
1S ahgned with the current Value§ and 0.83 073 0.835
practices of the technology business
incubator are necessary.
ComBZ.: Qur 1nn9vat10n is 081 0.79 0.833
compatible with our social values.
ComB3: Innovations do not
contradict incubator’s policy or 0.82 0.77 0.813
situation
Average 0.82 0.76 0.827
Relative Advantage (RA)
RAI: ' My co-workers perceive 081 0.73 0.826
innovation as advantageous.
RA2: Relative advantage of
1nnovat1.on plays a cruc1§11 role in 0.83 071 0.860
persuading people for innovation
adoption.
RA3: Our innovation largely
deter.rmnes the specific type of 0.83 0.69 0.847
relative  advantage  (such  as
economic, social.
Average 0.82 0.71 0.84
Table 5.16: Individual Creativity Factors Reliability Assessment

Individual Creativity Cronbach's Item total Cronbach's a

Factors Alpha a correlation if Item Deleted

Intrinsic Motivation (IM)
IM1: We havg a useful of resources 0.82 075 0714
to work effectively.
IM2: I am affected by the work
environment to be engaged in the 0.85 0.63 0.765
creative process.
IM3: I enjoy challenging in my 0.86 0.62 0.745
work.
Average 0.84 0.66 0.714
Expertise (Exp)
Expl:1 knoW what our organization 0.83 0.67 0.805
wants to achieve
Epo: .I have the acquired expertise 081 0.62 0813
in particular field.
Exp3: I can solve complex problems 0.82 0.63 0.811
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Average 0.82 0.64 0.81
Creative Thinking Skills (CTS)
CTSlf I 'am good at generating 0.79 055 081
novel ideas
CTSZ: I have fnhe acquired training 077 053 079
for idea generation
CTS3: Brainstorming sessions help
me to connect ideas generation into 0.80 0.61 0.81
solution.
Average 0.76 0.56 0.80
Table 5.17: Incubator Factors Reliability Assessment

Incubator Performance (IP) Cronbach's Alpha Item total Cronbach's a

a correlation if Item Deleted

IP1: Program profile (growth in
budget, space, facilities, services, 0.85 0.68 0.86
tenants and staff)
IP2: Presence of a
complementing research park 0.77 0.55 0.79
facility.
IP3: Level of funding received
from key donors including state, 0.85 0.61 0.81
industry, and university.
IP4: Tenant firms' survivability
(ratio of survivors to 0.77 0.55 0.81
discontinuances).
IP5: Tenant firms' employment
growth (% annual growth during 0.72 0.51 0.77
incubation)
IP6: 1mpact on university's 076 053 0.79
teaching and research
IP7: Students/graduates hired by 081 0.67 078
tenants as employees.
Average 0.89 0.58 0.80

119




5.6 Chapter Summary

In conclusion, this chapter presented descriptive data analysis of the survey method.
Firstly, the demographics details were presented of the 340 respondents. The data set
was the screened and was found to have acceptable normal distribution. A subsequent
assessment of the standard deviation and the mean indicated that the study sample
sufficiently represented the population. The reliability analyses of the constructs values
provided preliminary findings and were thus considered suitable as an input for the

subsequent measurement scale analysis, which is presented in the following chapter.
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CHAPTER 6 Measurement Scale Analysis

As discussed in the research methodology section in Chapter 4, in this study a two-step
estimation approach of SEM is used for the data analysis. First to ensure the quality of
the research model, the measurement model analysis such as exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA) is conducted. In the second step, a
structural model (path analysis) is assessed using a partial least squares approach. The
importance-performance map analysis (IPMA) for generating additional findings and
conclusions for managerial actions is also conducted. The following sections present the

data analysis in detail.
6.1 Exploratory Factor Analysis (EFA)

According to Straub (1989), the first step in the measurement scale analysis is to
conduct the exploratory factor analysis (EFA). The descriptive analysis including the
scale reliability is presented in Chapter 5. After the factor reliability, the EFA is
required for testing the underlying hypotheses (Gerbing & Anderson 1988). The EFA
analyses were computed using SPSS 24. The Bartlett’s Test of Sphericity, and the
Kaiser-Meyer-Olkin  (KMO) measure of sampling adequacy are conducted for
determining the suitability of the data for factor analysis (Field 2009). The minimum
acceptable level of KMO and Bartlett’s test is 0.60 (Field 2009; Pallant 2007), with p-
value (significance level) 0.05 to indicate sufficient correlations among measurement
items. Table 6.1 shows the KMO and Bartlett’s measures show that the overall inter-

correlations assumptions are met.
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Table 6.1: KMO and Bartlett’s Test

Bartlett’s test of sphericity

Construct KMO*

Approx. Chi- :
Square a Sig.
+
Management support + IT 0.73 15423 99 0.000
support + Rewards
= .
ITrust + Enjoyment in 071 1443.2 76 0.000

sharing+ Self-efficacy

Knowledge sharing
donation + Knowledge 0.81 720.41 65 0.000
sharing collection

Intrinsic motivation +

Expertise + creative 0.62 231.5 15 0.001
thinking skills

Complexity +

Compatibility + Relative 0.70 797.7 63 0.000
advantage

Tech. business incubator 0.67 578.9 60 0.000

* Kaiser-Meyer-Olkin Measure of Sampling Adequacy

After the data factorability, the Principal Component Analysis (PCA) is conducted.
According to Hair et al. (2006, the Principal Component Analysis is achieved by
eigenvalue criterion, which suggests that factors having an eigenvalue greater than 1 are

significant, while factors having eigenvalue less than 1 should be removed.

6.2 Measurement Model Analysis

The measurement model involves applying confirmatory factor analysis and model fit in
order to verify that the variables of the items load onto their corresponding latent

variables utilizing the collected data (Kline 2011).
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6.2.1 Confirmatory Factor Analysis

As discussed in the methodology section in Chapter 4, convergent and discriminant
validity along with the reliability coefficients are important parts of the confirmatory

factor analysis (CFA).

Formerly validated survey instruments were utillized so as to ensure the measures were
adequate and representative. The loadings of all items on their factors are significant (p
<.01) and greater than 0.7, which confirms indicator reliability. The Cronbach’s alphas
of the model factors scope from 0.71 to 0.87. The PLS model estimation reveals that all
model constructs exhibit satisfactory internal consistency. Composite reliability values
range from 0.79 to 0.88 and average variance extracted (AVE) estimates range from

56% to 79%.

Table 6.2 shows constructs reliability and validity. In addition, the discriminant validity
of the latent variables was tested in the PLS model using the Fornell and Larcker (1981)
criterion, whereby the AVE of each latent variable should be greater than the latent

variable’s highest squared correlation with any other latent variable.

Table 6.2: Construct Reliability and Validity

Average
Cronbach's | Composite Variance
Alpha Reliability Extracted
(AVE)

Compatibility 0.72 0.82 0.60
Complexity 0.73 0.79 0.56
Creative thinking skills 0.71 0.83 0.61
Enjoyment in Sharing 0.73 0.84 0.63
Expertise 0.74 0.84 0.63
IT support 0.81 0.87 0.75
ITrust 0.73 0.84 0.63
Intrinsic Motivation 0.71 0.80 0.57
Knowledge Sharing 0.74 0.84 0.64
Collection
Knowledge Sharing 0.77 0.86 0.67
Donation
Management Support 0.81 0.87 0.68
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Relative Advantage 0.76 0.79 0.56
Rewards 0.78 0.81 0.59
Self-Efficacy 0.74 0.84 0.63
Tech. Incubator 0.87 0.88 0.60
Performance

6.2.2 Model Fit

PLS method requires practically no bias when estimating data from a composite model
population, regardless of whether the measurement model is reflective or formative
(Sarstedt et al. 2016). Concerning Goodness-of-fit (GoF) indices for partial least squares
path modeling, Henseler & Sarstedt (2013) show that goodness-of-fit index is not
appropriate for model validation. However, SmartPLS also computed the model fit,
which is also assessed by examining the model fit of the PLS path models, namely, the
Standardized Root Mean Square Residual (SRMR), Exact Model Fit Tests (d_LS: the
squared Euclidean distance and d_G (the geodesic distance), and the Normed Fit Index
(NFI) (see http://www.smartpls.de/documentation/fit). For the SRMR, the
recommended value should be lower than 0.08; Exact Model Fit Tests (d_LS and d G)
recommended p-values to be greater than 5. NFI values between O and 1 are

recommended. Table 6.3 shows the model fit results.

Table 6.3: Model Fit

Saturated Estimated
Model Model
SRMR 0.061 0.067
d ULS 0.565 0.692
d Gl 0.312 0.337
d G2 0.252 0.27
NFI 0.84 0.831

Table 6.4 indicates that each of the latent variables meets these requirements, thereby

supporting discriminant validity. Average variance extracted (AVE) and the CR are
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used to assess convergent validity. This is established if the CR value is greater than the

AVE and all the AVE are greater than 0.50 (Hair et al. 2006).

Table 6.4: Discriminant Validity of Constructs

COM | ComX | CTS | EnjS | Exp | ITS | ITrust | IntM | KSC | KSD | MS | RA | Rew | SE TIP

Compatibility 0.77

(COM)

Complexity (ComX) | 0.67 0.75

Creative thinking 0.74 0.70 0.78

skills (CTS)

Enjoyment in 0.79 0.71 0.81 | 0.79

Sharing (EnJS)

Expertise (Exp) 0.61 0.53 0.73 | 0.61 | 0.79

IT support (ITS) 0.76 0.61 0.63 | 0.68 | 0.59 | 0.86

ITrust 0.61 0.53 0.72 | 0.61 | 1.00 | 0.58 | 0.80

Intrinsic Motivation | 0.69 0.64 0.64 | 0.70 | 0.54 | 0.77 | 0.54 0.76

(IntM)

Knowledge Sharing

Collection (KSC) 0.63 0.77 0.64 | 0.71 | 0.65 | 0.66 | 0.65 0.61 | 0.80

Knowledge Sharing

Donation (KSD) 0.63 0.85 0.59 | 0.69 | 0.52 ] 0.62 | 0.52 0.60 | 0.82 | 0.82

Management 0.69 0.69 0.67 | 0.72 | 0.55 | 0.64 | 0.54 0.67 | 0.67 0.83
0.64

Support (MS)

Relative Advantage 0.71 0.70 0.77 | 0.74 | 0.50 | 0.54 | 0.50 0.60 | 0.55 0.64 | 0.75

(RA) 0.62

Rewards (Rew) 0.65 0.62 0.57 | 0.62 | 042 ]| 0.67 | 0.41 0.69 | 0.66 | 0.65 | 0.63 | 0.60 | 0.77

Self-Efficacy (SE) 0.68 0.78 0.82 | 0.72 | 0.60 | 0.65 | 0.60 0.67 | 0.72 ] 0.66 | 0.69 | 0.76 | 0.65 | 0.80

Tech. Incubator 0.75 0.76 0.73 | 0.86 | 0.63 | 0.71 | 0.62 0.73 | 0.79 0.89 | 0.69 | 0.68 | 0.80 | 0.77
0.75

Performance (TIP)

Diagonal elements are the square root of the AVE.

The following Tables 6.5 and 6.6 show the reliability and validity

confidence intervals of all factors are above the threshold values.

Table 6. 5: Items Loadings

assessment and

Items <- Factors (;:ngllpnl:l Slil/[l::lzll)llle ]S)t;’l;:;f)ﬁ T Statistics P
(0) (M) (STDEV) (|JO/STDEV]) | Values

COL1 <- Knowledge Sharing Collection 0.74 0.74 0.03 21.61 0.00
COL2 <- Knowledge Sharing Collection 0.82 0.82 0.02 42.97 0.00
COL3 <- Knowledge Sharing Collection 0.82 0.82 0.02 43.53 0.00
CTS1 <- Creative thinking skills 0.79 0.79 0.03 26.26 0.00
CTS2 <- Creative thinking skills 0.76 0.76 0.04 19.50 0.00
CTS3 <- Creative thinking skills 0.80 0.80 0.03 31.12 0.00
ComB1 <- Compatibility 0.80 0.80 0.02 32.22 0.00
ComB2 <- Compatibility 0.77 0.77 0.03 26.79 0.00
ComB3 <- Compatibility 0.75 0.74 0.03 22.81 0.00
ComX1 <- Complexity 0.83 0.83 0.02 40.15 0.00
ComX2 <- Complexity 0.80 0.80 0.03 30.55 0.00
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ComX3 <- Complexity 0.77 0.77 0.03 26.69 0.00
DON1 <- Knowledge Sharing Donation 0.83 0.83 0.02 38.49 0.00
DON2 <- Knowledge Sharing Donation 0.78 0.78 0.03 22.88 0.00
DON3 <- Knowledge Sharing Donation 0.85 0.85 0.02 52.09 0.00
ENSI1 <- Enjoyment in Sharing 0.72 0.72 0.04 17.72 0.00
ENS2 <- Enjoyment in Sharing 0.81 0.81 0.02 36.20 0.00
ENS3 <- Enjoyment in Sharing 0.84 0.84 0.02 48.19 0.00
Expl <- Expertise 0.82 0.81 0.02 34.55 0.00
Exp2 <- Expertise 0.71 0.70 0.04 16.60 0.00
Exp3 <- Expertise 0.85 0.85 0.02 46.86 0.00
IM1 <- Intrinsic Motivation 0.77 0.77 0.03 30.48 0.00
IM2 <- Intrinsic Motivation 0.76 0.76 0.03 23.24 0.00
IM3 <- Intrinsic Motivation 0.74 0.74 0.04 19.09 0.00
ITS1 <- IT support 0.89 0.89 0.01 76.65 0.00
ITS2 <- IT support 0.86 0.86 0.02 46.01 0.00
ITS3 <- IT support 0.84 0.84 0.02 39.13 0.00
ITrstl <- ITrust 0.82 0.82 0.02 36.40 0.00
ITrst2 <- ITrust 0.73 0.73 0.04 19.86 0.00
ITrst3 <- ITrust 0.83 0.83 0.02 39.13 0.00
MS1 <- Management Support 0.84 0.84 0.02 4431 0.00
MS2 <- Management Support 0.81 0.81 0.03 30.82 0.00
MS3 <- Management Support 0.84 0.84 0.02 38.26 0.00
RA1 <- Relative Advantage 0.73 0.73 0.04 18.84 0.00
RA2 <- Relative Advantage 0.78 0.78 0.03 27.50 0.00
RA3 <- Relative Advantage 0.85 0.85 0.02 45.76 0.00
Rwd1 <- Rewards 0.74 0.75 0.03 22.61 0.00
Rwd2 <- Rewards 0.78 0.78 0.03 27.78 0.00
Rwd3 <- Rewards 0.78 0.78 0.03 27.96 0.00
SE1 <- Self-Efficacy 0.86 0.86 0.01 62.59 0.00
SE2 <- Self-Efficacy 0.73 0.73 0.04 17.29 0.00
SE3 <- Self-Efficacy 0.79 0.79 0.03 27.02 0.00
TIP1 <- Tech. Incubator Performance 0.87 0.86 0.02 49.43 0.00
TIP2 <- Tech. Incubator Performance 0.77 0.77 0.03 27.12 0.00
TIP3 <- Tech. Incubator Performance 0.87 0.87 0.02 57.32 0.00
TIP4 <- Tech. Incubator Performance 0.77 0.77 0.03 28.82 0.00
TIPS <- Tech. Incubator Performance 0.70 0.70 0.03 21.53 0.00
TIP6 <- Tech. Incubator Performance 0.73 0.73 0.03 24.90 0.00
TIP7 <- Tech. Incubator Performance 0.82 0.82 0.02 41.25 0.00
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Table 6.6: Confidence Intervals Bias Corrected

Original | Sample
Items <- Factors Sample Mean Bias | 2.5% | 97.5%
©O) M)
COL1 <- Knowledge Sharing Collection 0.74 0.74 0.00 0.66 0.80
COL2 <- Knowledge Sharing Collection 0.82 0.82 0.00 0.78 0.86
COL3 <- Knowledge Sharing Collection 0.82 0.82 0.00 0.78 0.85
CTS1 <- Creative thinking skills 0.79 0.79 0.00 0.72 0.84
CTS2 <- Creative thinking skills 0.76 0.76 0.00 0.67 0.82
CTS3 <- Creative thinking skills 0.80 0.80 0.00 0.73 0.84
ComB1 <- Compatibility 0.80 0.80 0.00 0.74 0.84
ComB2 <- Compatibility 0.77 0.77 0.00 0.71 0.82
ComB3 <- Compatibility 0.75 0.74 0.00 0.68 0.80
ComXI1 <- Complexity 0.83 0.83 0.00 0.79 0.87
ComX2 <- Complexity 0.80 0.80 0.00 0.75 0.85
ComX3 <- Complexity 0.77 0.77 0.00 0.71 0.82
DON1 <- Knowledge Sharing Donation 0.83 0.83 0.00 0.78 0.86
DON2 <- Knowledge Sharing Donation 0.78 0.78 0.00 0.70 0.84
DON3 <- Knowledge Sharing Donation 0.85 0.85 0.00 0.81 0.88
ENSI1 <- Enjoyment in Sharing 0.72 0.72 0.00 0.62 0.79
ENS2 <- Enjoyment in Sharing 0.81 0.81 0.00 0.76 0.85
ENS3 <- Enjoyment in Sharing 0.84 0.84 0.00 0.80 0.87
Expl <- Expertise 0.82 0.81 0.00 0.76 0.85
Exp2 <- Expertise 0.71 0.70 0.00 0.61 0.77
Exp3 <- Expertise 0.85 0.85 0.00 0.81 0.88
IM1 <- Intrinsic Motivation 0.77 0.77 0.00 0.71 0.81
IM2 <- Intrinsic Motivation 0.76 0.76 0.00 0.69 0.82
IM3 <- Intrinsic Motivation 0.74 0.74 0.00 0.64 0.80
ITS1 <- IT support 0.89 0.89 0.00 0.86 0.91
ITS2 <- IT support 0.86 0.86 0.00 0.83 0.89
ITS3 <- IT support 0.84 0.84 0.00 0.79 0.87
ITrstl <- ITrust 0.82 0.82 0.00 0.76 0.86
ITrst2 <- ITrust 0.73 0.73 0.00 0.65 0.79
ITrst3 <- ITrust 0.83 0.83 0.00 0.78 0.87
MS1 <- Management Support 0.84 0.84 0.00 0.79 0.87
MS2 <- Management Support 0.81 0.81 0.00 0.74 0.84
MS3 <- Management Support 0.84 0.84 0.00 0.78 0.87
RA1 <- Relative Advantage 0.73 0.73 0.00 0.65 0.80
RA2 <- Relative Advantage 0.78 0.78 0.00 0.72 0.82
RA3 <- Relative Advantage 0.85 0.85 0.00 0.81 0.88
Rwd1 <- Rewards 0.74 0.75 0.00 0.66 0.79
Rwd2 <- Rewards 0.78 0.78 0.00 0.71 0.83
Rwd3 <- Rewards 0.78 0.78 0.00 0.71 0.83
SE1 <- Self-Efficacy 0.86 0.86 0.00 0.82 0.88
SE2 <- Self-Efficacy 0.73 0.73 0.00 0.62 0.79
SE3 <- Self-Efficacy 0.79 0.79 0.00 0.72 0.83
TIP1 <- Tech. Incubator Performance 0.87 0.86 0.00 0.82 0.89
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TIP2 <- Tech. Incubator Performance 0.77 0.77 0.00 0.71 0.81
TIP3 <- Tech. Incubator Performance 0.87 0.87 0.00 0.83 0.89
TIP4 <- Tech. Incubator Performance 0.77 0.77 0.00 0.71 0.81
TIPS <- Tech. Incubator Performance 0.70 0.70 0.00 0.63 0.76
TIP6 <- Tech. Incubator Performance 0.73 0.73 0.00 0.66 0.78
TIP7 <- Tech. Incubator Performance 0.82 0.82 0.00 0.78 0.86

6.3 Structural Model Testing

In order to test the proposed hypotheses, the structural model was tested by analyzing
the significance of the paths between factors using t-test calculated with the
bootstrapping technique at a 5% significance level. We apply a nonparametric
bootstrapping procedure (5,000 subsamples) to evaluate the significance of the path
coefficients (Henseler, Ringle & Sinkovics 2009a); we provide the path estimates in
Figure 6.1. Table 6.6 indicates the path co-efficient mean, standard deviation and t-
statistics and p-value for each of the proposed hypotheses. The recommended t-values

aret>1.96 at p <0.05,t>2.576 at p < 0.01,t>3.29 at p < 0.001 for two-tailed tests.

The coefficients of the causal relationships between factors are identified by the path
coefficients significance and the (R?*) variance of the dependent construct. The
percentages of explained variance (R?) for the knowledge sharing donation, knowledge
sharing collection, and the tech. incubator performance are 0.56, 0.63, and 0.76,

respectively. Therefore, the result of the R? shows a satisfactory level of explanation.

In addition, in order to address the predictive relevance of the PLS model, we measured
the Stone-Geisser criterion Q” using the blindfolding method to compute the construct
cross-validated redundancy for assessing the predictive relevance (Henseler, Ringle &
Sinkovics 2009b). In our analysis, Q* values range from the ‘technology incubator
performance’ construct (i.e., 0.31) above the threshold value of zero, thus indicating a

strong predictive relevance.
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As Table 6.6 indicates, the findings approve that the relationship is not significant for
hypotheses Hla, H3b, H4b, H9, H10, and H11. However, all other hypotheses are

accepted at p < 0.05. Figure 6.1 shows the path testing.
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Figure 6.1: Path Testing
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Table 6.7: Hypotheses Testing

Sample Standard T Statistics | P Values | Supported?
Hypotheses
Factor Relation Mean (M) Deviation
No (STDEV)

Hla Management Support -> Knowledge Sharing 0.14 0.06 2.25 0.02 Yes
Donation

H1b Management Support -> Knowledge Sharing 0.06 0.06 0.97 0.33 No
Collection

H2a IT support -> Knowledge Sharing Donation 0.13 0.06 2.28 0.02 Yes

H2b IT support -> Knowledge Sharing Collection 0.13 0.06 2.39 0.02 Yes

H3a Rewards -> Knowledge Sharing Donation 0.10 0.08 1.18 0.24 No

H3b Rewards -> Knowledge Sharing Collection 0.14 0.06 2.14 0.03 Yes

H4a ITrust -> Knowledge Sharing Donation 0.04 0.05 0.77 0.44 No

H4b ITrust -> Knowledge Sharing Collection 0.23 0.05 5.13 0.00 Yes

HSa Enjoyment in Sharing -> Knowledge Sharing 0.28 0.07 3.98 0.00 Yes
Donation

H5b Enjoyment in Sharing -> Knowledge Sharing 0.23 0.06 3.62 0.00 Yes
Collection

Ho6a Self-Efficacy -> Knowledge Sharing Donation | 0.17 0.08 2.17 0.03 Yes

H6b Self-Efficacy -> Knowledge Sharing 0.15 0.08 2.01 0.04 Yes
Collection

H7a Knowledge Sharing Donation -> Tech. 0.10 0.06 1.70 0.03 Yes
Incubator Performance

H7b Knowledge Sharing Collection -> Tech. 0.30 0.06 4.92 0.00 Yes
Incubator Performance

HS8 Intrinsic Motivation -> Tech. Incubator 0.17 0.05 3.63 0.00 Yes
Performance

H9 Expertise -> Tech. Incubator Performance 0.02 0.05 0.54 0.59 No

H10 Creative thinking skills -> Tech. Incubator 0.03 0.04 0.62 0.53 No
Performance

H11 Complexity -> Tech. Incubator Performance 0.07 0.06 1.19 0.23 Yes

H12 Compatibility -> Tech. Incubator Performance | 0.14 0.05 2.84 0.00 Yes

H13 Relative Advantage -> Tech. Incubator 0.20 0.05 3.93 0.00 Yes
Performance

According to the path testing indicated in Figure 6.1, the knowledge sharing
organizational factor that has a significant effect on “knowledge sharing donation” is
“management support”, and on “knowledge sharing collection” it is “rewards”. This
indicates that giving incentives to employees helps to encourage knowledge-sharing
processes. This could be attributed to the fact that all the survey participants were

Muslims. Islamic belief holds that rewards are encouraged by religion, which is
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compatible with the Prophet Mohammed’s teaching. Additionally, participants’
knowledge sharing information is influenced by the degree of top management and IT
support. This is consistent with (Gupta & Govindarajan 2000a; Othman,

Hawryszkiewycz & Kang 2014; Yew Wong 2005).

In addition to this, the knowledge sharing individual factor that has a significant effect
on “knowledge sharing donation” is “enjoyment in sharing,” and on “knowledge
sharing collection” they are “interpersonal trust” and “enjoyment is sharing.” This
shows that employees enjoy helping each other and have a good level of faith in each
other regarding their capabilities to arrange and implement courses of action required in
order to accomplish certain levels of performance. Finally, knowledge-sharing
processes (collection) which would enhance technology incubator performance are such
as tenant firms' survival and growth, contributions to sponsoring universities' missions
and community-related impacts (such as sales, revenues, taxes, experience and graduate

employment).

Creativity and innovation are critical to the success of any organization (Mumford,
Hester & Robledo 2012). The complexity of an innovation may have a strong influence
on its likelihood of spreading because simple innovations are considerably easier to
adopt, while more complex innovations may require external pressure (Zhu 2014).
Compatibility is also a natural determinant in that, even if a new approach is clearly
better, it will be considerably harder to adopt if it is incompatible with existing
approaches and therefore requires significant retooling to implement (Sharp & Miller
2016). Thus, firms will consider compatibility seriously in adopting innovations,
especially considering that incompatibility has a significant cost in time and equipment,
as well as potentially the related expertise. Finally, relative advantage represents how

much of an actual benefit the innovation offers. Even if an innovation is simple and
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easily compatible, it may not spread easily if firms do not perceive a significant
advantage inherent in its adoption compared to existing techniques (Arfken, Madeja &
Owens 2015). The results show “intrinsic motivation” and “relative advantage” has the
highest effect on “technology business incubator performance.” Creativity, along with
knowledge and expertise, is one of the central human resources that can help to achieve
the technological commercialization competence (Chen & Schaeffer 2009). As such, the
recruitment of knowledgeable, skilled and creative personnel can be integral to the
overall performance of incubators. Individual Expertise may contribute to creativity in
unexpected ways; team members who exhibit considerable dissimilarity in expertise to
other members of their team demonstrate statistically significant increases in individual
creativity (Huang, Hsieh & He 2014). The recruitment of young graduates who have
creative and innovative ideas plays in the transfer of technology to industry (Al-

Mubaraki & Wong 2011).

6.4 Importance—Performance Map Analysis

The importance-performance map analysis (IPMA) for producing additional results and
conclusions for managerial actions is also conducted (Christian & Sarstedt 2016). The
IPMA is explained in detail by (Christian & Sarstedt 2016; Hock, Ringle & Sarstedt
2010). Performing an IPMA requires determining a targeting construct, such as
knowledge sharing collection, knowledge sharing donation, and technology incubator
performance in our PLS path model. The performance of each construct is measured on
a scale from 0 to 100; the closer the value to 100, the higher the performance of the

variable.

Over-all effects (importance) larger than 0.10 are significant at the p <0.10 level. Table

6.8 and 6.9 and Figure 6.2 to 6.4 shows the IPMA result of the three target constructs
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(knowledge sharing collection, knowledge sharing donation, and technology incubator

performance).
Table 6.8: IPMA Results of the Knowledge-sharing Process
Criterion: Criterion:
Knowledge Sharing | Knowledge
Latent Variables Collection Sharing Donation Performances
Importance Importance
Enjoyment in Sharing 0.31 0.17 66.25
IT support 0.11 0.02 59.92
ITrust 0.15 0.01 46.46
Management Support -0.08 0.11 65.65
Rewards 0.27 0.05 67.89
Self-Efficacy 0.19 0.49 61.73

Table 6.7 shows that the IPMA findings of the “knowledge sharing collection” and
“knowledge sharing donation” target constructs, as illustrated in Figure 6.2 the highest
importance towards “knowledge sharing collection” is “enjoyment in sharing” factor
followed by “rewards.” This means that the target construct “knowledge sharing
collection” would increase by 0.31 total effects of enjoyment in sharing” and 0.27 total
effects of “rewards.” In a similar way, as shown in Figure 6.3, the most important
factors for the “knowledge sharing donation” target construct are “self-efficacy”

followed by “enjoyment in sharing.”
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Figure 6.2: IPMA results of the knowledge-sharing process
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Figure 6.3: IPMA Knowledge Sharing Collection

Regarding the “technology incubator performance,” as presented in Table 6.8 and
Figure 6.4 the highest performance construct is “relative advantage” followed by
“knowledge sharing collection.” This means the increase in “relative advantage”
performance would increase the performance of the target construct “technology

incubator performance” by the size of the total effect. The shows the “technology
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incubator performance” would increase by a value of 0.28 of “relative advantage” and

0.23 value of “knowledge sharing collection.”

Table 6.9: IPMA Results of Tech. Business Incubator Performance

Criterion: Tech. Business

Incubator Performance Importance Performance values
Expertise 0.08 46.99
Creative thinking skills 0.05 67.53
Intrinsic Motivation 0.13 63.21
Knowledge Sharing

Collection 0.23 37.64
Knowledge Sharing 0.06 65.44
Donation ' '
Relative Advantage 0.28 66.32
Compatibility 0.14 68.47
Complexity -0.02 65.11
Tech. Incubator 0.07 69.09
Performance

Importance-Performance Map
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Figure 6.4: IPMA Tech. Business Incubator Performance
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Table 6.10: Summary of Hypotheses Results

Hypothesis No

Factor’s Group

Hypothesis

Outcome

Hla

Hi1b

H2a

H2b

H3a

H3b

Knowledge
Sharing
Organizational
Factors

Management Support -
> Knowledge Sharing
Donation

Supported

Management Support -
> Knowledge Sharing
Collection

Not Supported

IT support ->
Knowledge Sharing
Donation

Supported

IT support ->
Knowledge Sharing
Collection

Supported

Rewards -> Knowledge
Sharing Donation

Not Supported

Rewards -> Knowledge
Sharing Collection

Supported

H4a

H4b

HS5a

HSb

Hé6a

Heéb

Knowledge
Sharing
Individual
Factors

ITrust -> Knowledge
Sharing Donation

Not Supported

ITrust -> Knowledge
Sharing Collection

Supported

Enjoyment in Sharing -
> Knowledge Sharing
Donation

Supported

Enjoyment in Sharing -
> Knowledge Sharing
Collection

Supported

Self-Efficacy ->
Knowledge Sharing
Donation

Supported

Self-Efficacy ->
Knowledge Sharing
Collection

Supported

H7a

H7b

Knowledge-
Sharing-
Process
(Donation&
Collection)

Knowledge Sharing
Donation -> Tech.
Incubator Performance

Supported

Knowledge Sharing
Collection -> Tech.
Incubator Performance

Supported

HS

H9

H10

Individual
Creativity

Intrinsic Motivation ->
Tech. Incubator
Performance

Supported

Expertise -> Tech.
Incubator Performance

Not Supported

Creative thinking skills
-> Tech. Incubator
Performance

Not Supported

H11

H12

H13

Diffusion of
Innovation

Complexity -> Tech.
Incubator Performance

Supported

Compatibility -> Tech.
Incubator Performance

Supported

Relative Advantage ->
Tech. Incubator
Performance

Supported
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6.5  Chapter Summary

This chapter presented the Partial Least Squares PLS-SEM results using SmartPLS 3.0.
Measurement model structural model (path analysis) is conducted and all the
assumptions are met. The data analysis generated mixed results for the hypotheses. The
results confirm the relationship is not significant for hypotheses Hla, H3b, H4b, H9,
H10, and H11. Importance-performance map analysis (IPMA) is also conducted for
generating additional findings and conclusions for managerial actions. In the following,

Chapter 7 presents the qualitative results of the study.
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CHAPTER 7: QUALITATIVE DATA ANALYSIS

This chapter presents the qualitative data analysis for a case study approach for
validating the proposed model and confirming the findings. This case study consists of
two Saudi technology business incubators that are called here technology business
incubator A and technology business incubator B. In this chapter, the aim of the
qualitative data analysis is outlined. Also, the chapter provides overview background
about the case study (two technology business incubators) and then the outcomes of the
study are presented. After that, the outcomes of the qualitative data analysis are
compered to quantitative data analysis in order to achieve the purpose of this chapter,

which is validating the hypotheses.

As clarified in Chapter 4, the purpose of this chapter (qualitative data analysis) is
validating quantitative findings in order to support confirming the actual phenomena.
This purpose is achieved by using an explanatory case study research approach. To
apply this, semi structure interviews were directed in two technology business
incubators. The sample study of the qualitative part consists of key positions including
incubators’ mangers, supervisors, business developers from the selected incubators. The
sample of this study had been selected based on matching with the quantitative part.
Five participants were interviewed for each case study. Prior conducting the interviews,
the researcher provides a clear clarification for the purpose of the research and
explanation of any technical terms used. Then, the interview was started with
participants asking them about their perspectives, beliefs and experiences regarding

influencing factors used in this research.

138



7.1Technology Business Incubators: A Background

2

BADIR, meaning “initiate,” is a technology incubator program in Saudi Arabia. The
program was launched in 2007 through the King Abdul Aziz City for Science and
Technology. The main branch of this incubator program is located in the Saudi city of
Riyadh, with other two separate physical locations in Jeddah and Damam. As an

incubator, the program provides services to start-up Saudi Arabian firms, specifically

those with a technological aspect.

The BADIR-ICT incubation program is an incubation program specifically focused on
technological innovation (Khorsheed, Al-Fawzan & Al-Hargan 2014). Its establishment,
therefore, was meant in part to represent the transition between a traditional economy
and a knowledge-based economy for Saudi Arabia. One of the chief aspects of this
endeavor is, therefore, the promotion of non-oil-based industry (Khorsheed, Al-Fawzan
& Al-Hargan 2014). This is because the Saudi Arabian economy has traditionally relied
very heavily on oil-based industry given its vast natural reserves of oil (Al-Saleh &
Vidican 2013). However, oil is a nonrenewable resource, and therefore, although oil-
based industry has brought the country great wealth, the future of Saudi Arabian cannot

be bound to an industry that will eventually run dry in a very literal sense.

Nonetheless, the journey towards sustainability is neither quick nor easy, and so Saudi
Arabia has created programs such as BADIR-ICT to aid in that transition (Al-Saleh &
Vidican 2013). Since its establishment in 2007, the BADIR-ICT incubator has provided
structured support to many technological entrepreneurs in Saudi Arabia (Khorsheed, Al-
Fawzan & Al-Hargan 2014). The program is expected to continue to provide support to

Saudi technological startups.
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Table 7.1: Information about Interviewees at Technology Business Incubator A

Years
Code Positions of . | Educational level Functional
experi background
ence
Business
1 |IMA Incubator Manager 6 Doctoral degree Administration
2 | A-1 Business Developer 15 Bachelor’s degree Management
Innovation and Creativity , .
3| A2 Department Manager 9 Master’s degree | Entrepreneurship
4 | A3 Incubatee Supervisor 6 Master’s degree Information
Systems
5 | A4 Incubatee Supervisor 7 Bachelor’s degree Indpstngl
Engineering

IM A specified the following about technology business incubators in Saudi Arabia
Saudi Arabia has been successfully investing in the economic
side in many aspects. Technology incubators initiative is one of
these investments. The main purpose of the initiative of
incubators is supporting the economic growth in Saudi Arabia
by serving as a knowledge-based economy and consequently
promoting the 2030 vision. This initiative aims to support
technology projects in our country (Saudi Arabia) by providing
them services like consultancy, space, business development and
supervision. Also, it is worth mention that we do have programs
to support entrepreneurship aiming to transfer creative ideas
into innovative real projects. Intellectual capital is the power of
economic growth, so we need to support it and make more

calibration to enhance this source of power.
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7.2Technology Business Incubator B Background

King Abdullah incubator for science and technology, which located in King Abdullah
university for science and technology KAUST, represents another attempt at technology
incubation. Originally, it has been conceived King Abdullah incubator for science and
technology and its Science Park (KASP) is one of the leading science incubation in
Saudi Arabia. Science parks are essentially incubators, given that they were developed
to bridge the gap between science and industry (Mansour & Kanso 2017). The specific
form of technology business incubators has seen some interest in the Arabic world in

recent years, and KAUST incubator represents one such venture.

Technology business incubators are seen by some scholars as forming the backbone of a
country’s economic development within the modern, globalizing economy (Binsawad,
Hawryszkiewycz & Kang 2016). This importance given to technology startups and the
technology business incubators that support them was the driving force behind
incubators such as KAUST incubator in Saudi Arabia. To quote the developmental
strategy for KAUST incubator, the purpose of the incubation program is “To make a
significant contribution to the wealth & welfare of the Kingdom of Saudi Arabia
through the development of knowledge-based companies that will also strengthen the
achievement of the mission of KFUPM to be a leading institution in the creation and
dissemination of knowledge in its chosen fields of study” (“Prince Abdullah Bin
Abdulaziz Science Park™ 2003, p. 1). Thus, like most incubators, the KAUST incubator
represents the extension of a university program into a successful incubator for small,

start-up technology firms in Saudi Arabia.
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Table 7.2: Information about Interviewees at Technology Business Incubator B

o Years of Educational Functional
Code Positions .
experience level background
1 IMB Incubator Manager 5 Master’s degree Computer
Science
2 B-1 Business Developer 5 Bachelor’s Management
degree
3 B-2 | Incubatee Supervisor 8 Bachelor’s Entrep .reneursh
degree ip
4 B-3 Incubatee Supervisor 7 Master’s degree Information
Systems
5 B-4 Business Developer 9 Master’s degree MBA
7.3Findings

The emerged outcomes from the interviews are discussed as following

7.3.1 Knowledge Sharing Organizational Factors

It was clearly mentioned by eight participants out of ten that the knowledge-sharing

process organizational factors (such as information technology support and motivational

rewards) have a positive influence on their knowledge-sharing process and senior

management support positively influence donating knowledge only in technology

business incubators. Conversely, the rest of participants (two) mentioned that one of the

knowledge-sharing process organizational factors which is motivational reward is not

essential towards influencing the knowledge-sharing process. The following section

contains some the interview outcomes from respondents.

Regarding senior management support, some of the feedback are:

In our incubator, supporting donating knowledge is easier than
supporting collecting knowledge. We encourage the incubatees
in multiple ways to donate or collect knowledge because that
would definitely help them to make more progress. Some
incubatees are hesitant or shy to ask for what they need or they
think they are not efficient, if we encourage them to ask other

incubatees for help. As you noticed during your collecting data
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from the incubatees, we do have multiple workshops in different
areas. Also, supervisors and business developers are always

available to advise and help the incubatees. (A-1)

“I guess the administration of any incubators should consider
that providing a supportive climate is essential to either donate
or collect knowledge among incubatees. Actually, it is kind of
rare or maybe hard to find someone who will spend a special
time for sharing knowledge,; as an example, as you see around
you here in our incubator, everyone is busy most of the time
with his or her own project. Therefore, sometimes it would be
difficult for incubatees to find an incubatee offering help, even
with the supportive climate we provide to support donation and
collection processes, which are part of the knowledge-sharing

process (B-1)

It’s better for those who are mainly responsible for an
incubator’s development to provide intensive workshops in
order to motivate these incubatees to donate or collect
knowledge from each other. Doing so would definitely help in
enhancing the progress of the projects’ outcomes. Some
incubatees are encouraged to offer help, but some others are not
encouraged to receive knowledge. Actually, we cannot force an
incubatee to spend a special time for another incubatee looking
for assistance. There are business developers and one of their

main tasks is providing assistance for any incubatee (A-3)

Senior management support is an important factor, not only in
our incubator, but in every organization. Honestly, all
organizations should provide efficient resources to enhance
donating and collecting knowledge functions or any initiative

(A-4)
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Regarding information technology support, some of the supporting responses are:

Our incubator provides a system that can be used to donate and
collect knowledge, not only between incubatees in this
incubator, but also with others incubatees in other incubators in

Saudi Arabia. (IM B).

Our incubator is part of the Saudi Business Incubator Network
(SBIN) whose major mission is supporting and encouraging
technology business incubators to combine, donate and collect
knowledge. Also, SBIN has a system that supports the idea of the
knowledge-sharing process (4-2)

However, one of the participant specified that:
We do have a system supporting either donating or collecting
knowledge, but generally, information technology for

technology incubators still needs more improvement.

Regarding motivational rewards, some of the feedback are:

“I guess it depends on how and what you reward me. For
instance, what I consider as an effective motivational reward is
encouraging or supporting through an acknowledgment
certificate as an example. However, monetary rewards are not
as important as acknowledgment for this purpose. Honestly, as
a part of this incubator, I see that financial reward is not a

useful way that makes me and others donate knowledge” (4-2)

1 believe that we should care more about other kinds of
motivation rather than relying on motivational reward. Actually,
motivational rewards have only a temporary effect on donating

or collecting knowledge (B-3)
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The previous feedbacks analysis (qualitative results) from technology business

incubator A and B show that information technology support positively influences the

knowledge-sharing process (donation and collection) while senior management support

positively influences donating knowledge only in technology business incubators.

Moreover, motivational reward is not essential in influencing the knowledge-sharing

process (donation and collection).

Table 7.3: Summaries of Case Technology Business Incubators in Relation to Knowledge Sharing

Organizational Factors

Factor

Hypothesis

Typical Sentences

Knowledge
Sharing
Organizational
Factors

Hypothesis 1 (H1a-b):
Senior management support
has a significant positive
impact on the knowledge-
sharing process (donation
and collection) in Saudi
Arabian technology
business incubators.

Hypothesis 2 (H2a-b):

Information technology
support has a significant
positive impact on the
knowledge-sharing process
(donation and collection)

in Saudi Arabian
technology business
incubators.

Hypothesis 3 (H3a-b):

Motivational reward has a
significant positive impact
on the knowledge-sharing

process  (donation  and
collection) in Saudi
Arabian technology

business incubators

A-1: We encourage the incubatees in
multiple ways to donate or collect
knowledge because that
definitely help them to make more
progress. Some incubatees are hesitant

would

or shy to ask for what they need or they
think they are not efficient, if we
encourage them to ask other incubatees
for help

B-1: I guess the administration of any
incubators  should consider that
providing a supportive climate is
essential to share knowledge among
incubatees. Sometimes, it would be
difficult for incubatees to find an
incubatee offering help, even with the
supportive climate we provide to
support the donation and collection
process, which are part of the
knowledge sharing process

A-3: It’s better for those who are
mainly responsible for an incubator’s
development to provide
workshops in order to help these

intensive
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incubatees to progress further in their
project. Some  incubatees  are
encouraged to offer help, but some
others are not encouraged to receive
knowledge

A-4: Senior management support is an
important factor, not only in our
incubator, but in every organization

IM-B: Our incubator provides a system
that can be used to donate or collect
knowledge

A-2: SBIN has a system that supports
the idea of knowledge sharing

A-2: Monetary rewards are not
important as acknowledgment for this

purpose

B-3: Motivational rewards have a
temporary effect

7.3.2 Knowledge Sharing Individual Factors

Based on the respondents’ opinions resulted as a qualitative analysis from technology

business incubator A and B, knowledge sharing individual factors, such as enjoyment in

sharing and self-efficacy are essential factors towards the knowledge-sharing process

(donation and collection) and interpersonal trust has a positive impact on collection

knowledge only. Some of the participants’ responses are clarified as following:

Regarding interpersonal trust, some of the supporting feedback is shown as following:

[ think that if there is no trust between incubatees, there is no

knowledge-sharing process. Honestly, trust is one of the

important issues we have to consider, especially, for those who
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are donating knowledge. (B-4)

I do believe that we have a good environment that has a lot of
features, like enhancing interpersonal trust between incubatees.
However, we still have trust issues between incubatees. I can
say that trust levels need to be improved for donators and it is
normal for collectors. The knowledge-sharing process will not
be efficient without a high level of trust between those donating

or collecting knowledge. (A-1)

One of the major issues we consider in our incubator is trust
between people. One of my colleagues has done a survey study
about the trust between incubatees and its result shows that
there is a trust issue for donators with those who they are going

to provide their knowledge with, while there’s no issue for those

who seek knowledge (A-3)

Regarding enjoyment in sharing knowledge, some of the supporting feedbacks are

shown below:

1 think it depends on the person and his personality. For me, |
would be happy if I exchanged any knowledge helpful for
someone else. Also, I can use this as a reason to communicate

with others (4-2)

1 believe that donating or collecting knowledge should be
pleasurable for anyone, because it is kind of helping or
communicating with others. Please let me express that in my
own way. Sharing knowledge is a good way of delivering a smile
to people through providing them what they actually need or
asking them what assistance they really need (B-1)

147



Regarding self-efficacy, some of the supporting feedbacks are shown below:

In our incubator, every incubatee has been selected to be part of
the incubator and benefit from the incubator’s facilities after
going  through multiple requirements, like a project
presentation, interviews and other kinds of tests. You can clearly
understand that we know about the incubatees and their
personalities. Honestly, our incubatees are very confident about
their knowledge, that’s why they are here. We consider every
single participation in sharing knowledge process, either
donating or collecting, to make our people more confident and

encouraged. (A-4)

[ think that, for the knowledge-sharing process, you have to be
assured about what you are going to produce, because that
would have a positive impact on offering or receiving
knowledge. In my opinion, I guess self-efficacy is an important

issue in the process of knowledge sharing (B-2)
As the previous responses discussed, it has proven that knowledge sharing individual
factors, such as self-efficacy and enjoyment in sharing have a positive impact on
knowledge sharing (donation and collection) while Interpersonal trust has a positive

impact on collection knowledge only.

Table 7.4: Summaries of Case Technology Business Incubators in Relation to Knowledge Sharing

Individual Factors

Factor Hypothesis Typical Sentences
Hypothesis 4 (H4a-b): B-4: Trust is one of the important issues we
Knowledge | Interpersonal  trust has a | have to consider, especially for those who
Sharing - PN are donating knowledge
Individual significant positive impact on
Factors the knowledge-sharing

A-1: 1 can say that trust levels need to be
process (donation and | improved for donators and it is normal for

collection) in Saudi Arabian | collectors

technology business incubators.
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Hypothesis 5 (H5a-b):

Enjoyment in sharing has a
significant positive impact on
the knowledge-sharing

process (donation and
collection) in Saudi Arabian

technology business incubators.

Hypothesis 6 (H6a-b):
Self-efficacy has a significant

positive  impact on  the

knowledge-sharing process
(donation and collection) in
Saudi

Arabian  technology

business incubators.

A-3: One of my colleagues has done a
survey study about trust between incubatees
and its result shows that there is a trust issue
for donators with those who they are going
to provide their knowledge with, while
there’s no
knowledge

issue for those who seek

A-2: 1 would be happy if I shared any
helpful knowledge with someone

B-1: Sharing knowledge is a good way of
delivering a smile to people through
providing them what they actually need

A-4: Our incubatees are very confident
about their knowledge, that’s why they are
here

B-2: You have to be assured about what you
are going to produce, because that would
have a positive impact on offering or
receiving knowledge

7.3.3 Knowledge-Sharing Process (Donation and Collection)

All participants from the two cases (technology business incubators A and B) agreed the

argument expressing that the knowledge-sharing process (donation and collection) has a

positive impact towards technology business incubator performance. There are some

participants’ responses clarified as following:

Regarding the knowledge-sharing process (donating and collecting), some of the

feedbacks are:

Regarding donating or collecting knowledge, we do support the

incubatees to communicate with others and provide a good

environment for that in our incubator. Actually, that would

make for motivations and challenges among the incubatees for

better outcomes. I do believe that there’s a relation between

incubatee outcomes and exchanging knowledge. It is like the
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more knowledge you exchange, the more knowledge you will

create. (A-2)

Technology business incubators are one of the supporting
initiatives of a knowledge-based economy. Sometimes, we do not
know about lack of knowledge for some incubatees because they
do not want to show that to any of the incubator staff. That
would reflect on their project progress negatively. So, donating
or collecting knowledge is a good option, especially between the
incubatees, to solve this kind problem.  We need more
knowledge exchange to reflect that in our incubatees’ progress

(B-2)

We usually organize different workshops to put our incubatees
in a good match so they can exchange experiences and
contribute or receive knowledge to benefit each other. Achieving
that will increase the level of outcomes of our incubator by

developing the projects of incubatees more and more. (4-1)

We usually organize different workshops to assist incubatees
and put them in a good match so they can benefit from each
other by sharing knowledge and experiences. Achieving that will

increase the level of the outcomes of our incubator for sure. (B-

4)

As shown, in the previous supporting statements, most of the participants strongly feel
that knowledge sharing (donation and collection) have a positive impact on technology

business incubators.
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Table 7.5: Summaries of Case Technology Business Incubators in Relation to the Knowledge-sharing

Process (Donation and Collection)

Factor Hypothesis Typical Sentences
Hypothesis 7 (H7a-b): A-2: 1 do believe that there’s a relation
Incubatees’  willingness  to | between incubatee outcomes and exchanging
share  knowledge  (donation | ynowledge. It is like the more knowledge you
and  collection)  has a .
L L exchange, the more knowledge you will
significant positive impact on
Saudi  Arabian  technology create.
business incubators’
performance. B-2: Sharing knowledge is a good option,
Knowledge- especially between the incubatees to solve this
sharing kind problem. We need more knowledge
Proce§s exchange to reflect that in our incubatees’
(Donation progress.
and
Collection)

A-1: We usually organize different workshops
to put our incubatees in a good match so they
can exchange experiences and contribute or
receive knowledge to benefit each other.

B-4: We usually organize different workshops
to assist incubatees and put them in a good
match so they can exchange knowledge and
benefit each other.

7.3.4 Individual Creativity

All participation results from two case study (technology business incubator A and B)

underlines that individual creativity including intrinsic motivation, expertise, and

creative thinking skills is a key factor influencing technology business incubator

performance.

Regarding intrinsic motivation, some of the supporting feedbacks are shown below:

Every incubatee or entrepreneur has a passion about what he is

working on. I have seen a lot of the incubatees who keep
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working on their project for many hours because they like what
they are doing. Nobody is forcing them to that. I think it’s
related to an internal desire. When we have these kind of people
(self-motivated) in our incubator, the incubator performance

definitely will be enhanced by graduating projects faster (IM-B)

I can say that these incubatees got a chance to be here because
they have passion about their projects. Intrinsic motivation or
self-motivation is an important aspect in any creative task,

which makes any work much better (A-1)

An innovative project is the seed of a creative idea and the root
of this creative idea is that someone has a belief in it. I believe
that if there was no passion, there would be no real progress in

the project (B-1)

1 believe that if an organization has gifted people, this
organization would have a remarkable performance, the same
as we do in our incubator. Those gifted incubatees have a great
chance to flourish and continue their projects faster than others.
Obviously, there’s a direct relation between intrinsic motivation

and the incubator performance (A4-3)

Regarding expertise, statements were clarified as follows:

1 guess you can know the answer of this question. If you ask
yourself why most companies require years of experience in
their recruiting. The main purpose of having this condition
(experience) is they want to guarantee a high level of

performance (A-2)

We do not require experience in our incubator. However, it
would be better if the incubatee has enough experience and

knowledge about the project they work on. No doubt that would
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boost up the project sustainability and, consequently, the

performance of our incubator (B-1)

1 strongly believe that there is a significant relation between
experience and performance. For example, if you compare a
fresh graduate with an expert in performing a specific task, you

clearly notice the difference in performance between them (B-4)

Regarding creative thinking skills feedback was as following:

In my opinion, creative ideas are more efficient to be applied.
Also, an applied creative idea has a better opportunity to be
flourished. Creativity is the key of innovation. So, we care a lot
about improving our incubatees’ skills in thinking and

generating ideas. (A-3)

1 believe that being creative means that I do things in a different
way that has an interesting and quick process. Thinking outside
the box plays a significant role in flourishing any incubatee

project in any incubator. (B-3)

1 guess there are many factors that can affect the performance
of the incubator. Creative thinking skills is one these factors. In
our incubator, we try to develop different skills for incubatees,
like the creativity level by organizing different workshops, like
problem solving and inviting some experts in business
technology development. (B-1)

The previous statements of the participants endorsed the expectation of the study which
is intrinsic motivation, expertise, and creative thinking skills have positive impact on
technology business incubator performance. The participants expressed that there is

positive relation between individual creativity and the incubator performance.
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Table 7.6: Summaries of Case Technology Business Incubators in Relation to Individual Creativity

Factor Hypothesis Typical Sentences
Hypothesis 8 (H8): IM-B: When we have these kind of people
Intrinsic  motivation has a | (self-motivated) in our incubator, the
significant positive influence on | jnoubator performance definitely will be
Saudi  Arabian  technology - .
) . , | enhanced by graduating the project faster.
business incubators
performance. o o o
Hypothesis 9 (H9): A-1: Intrinsic motivation or self-motivation
Expertise has a significant | 18 an important aspect in any creative task,
positive impact on  Saudi | which makes any work much better
Arabian  technology business
;};cubagor 5 ,ﬁz{i;Ts)”ce' B-1: I believe that if there was no passion,
ypothesis - there would be no real progress in the project
Creative thinking skills have a prog pro]
significant positive influence on ) ) )
Saudi  Arabian  technology A-3: Obviously, there’s a direct relation
business incubators’ | between intrinsic motivation and the
performance. incubator performance
A-2: The main purpose of having this
condition (experience) is they want to
guarantee a high level of performance
Individual
Creativity B-1: It would be better if the incubatee has

enough experience and knowledge about the
project they work on. No doubt that would
boost up the project sustainability and,
the of our

consequently, performance

incubator

B-4: 1 strongly believe that there is a
significant relation between experience and
performance.

A-3: We care a lot about improving our

incubatees’ skills in thinking and

generating ideas.

B-3: Thinking outside the box plays a
significant role in flourishing any incubatee
project in any incubator.

B-1: We try to develop different skills for
incubates, like the creativity level, by
organizing different workshops such as
problem solving and inviting some experts in

business technology developments.
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7.3.5 Diffusion of Innovation

The majority of participants believed that compatibility and relative advantage are
important factors influencing technology business incubators’ performance. Also,
participants expressed that why complexity has negative impact on the performance of

the technology business incubators.

Regarding complexity of innovations, feedback was as following:

One of the main issues of complexity in innovations is usually
that incubatees don’t commit with the timeframe of their
projects to show a real progress. Honestly, we face some
difficulties to support these kinds of project, so we sometimes

need experts for consultancy (B-1)

1 do not think that the complexity of the innovative projects will
really help it to attract many users and consequently increase

the revenues (A-3)

In our incubator, we do not look at the complexity of innovative
project as a feature, but we consider how easily this project can
reach the targeted people. I believe that the opposite of
complexity, which is usability, will make the innovative projects

more successful (4-1)

For me, I like complicated projects that have something unique,
but I don’t recommend it in the business side, especially for the
projects that need normal users. Honestly, it is better to say the
truth. People these days look for the easiest way to follow, not
for the fancy creative way that has some difficulties to

understand (IM-A)
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Regarding compatibility of innovations, some of the supporting statements were:

Yeah sure. There are some innovative projects that need to be
linked with some potential adopters. I do not think that there
would be an indication of estimated revenues or business
growth for those projects that don’t consider the current values

or past experience (A-1)

We support different types of technology projects or
innovations. Each one of these projects has its own features that
can add value. However, projects with a higher level in both

compatibility and relative advantage are easier to be adopted,

marketed and diffused (B-3)

Regarding relative advantage, some of the participants supporting statements were as

following:

As you know, these days most businesses try to find a
competitive advantage to increase their revenues. Innovation
can be the advantage the company is looking for, but it has to
add a real value. We do have the same concept in the incubator,
1 mean projects have to attract users. That’s why we usually
support projects that have a high a potential to reach
stakeholders easily (IM-A)

1 believe it is important to consider relative advantage as a
value added in different aspects, like enhancing the efficiency
and productivity or reducing the cost (B-4)

In our incubator, we always encourage the incubatees to
identify the features of their projects clearly in order to show the
social or economic advantages to make any expected users able

to know the benefits of using it (B-1)
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The previous statements of the participants can be interpreted into validating the

relation between diffusion of innovation components included in this study and

technology business incubator performance. The validation of the relation includes that

both compatibility and relative advantage positive impact on technology business

incubator performance while complexity has a negative on incubator performance.

Table 7.7: Summaries of Case Technology Business Incubators in Relation to Diffusion of Innovation

Factor

Hypothesis

Typical Sentences

Diffusion of
Innovation

Hypothesis 11 (H11):
Complexity has a negative
impact on Saudi Arabian
technology business
incubators’ performance.

Hypothesis 12 (H12):
Compatibility has a
significant positive on Saudi
Arabian technology business
incubators’ performance.

Hypothesis 13 (H13):
Relative advantage has a
significant positive impact on

Saudi  Arabian  technology
business incubators’
performance.

B1: One of the main issues of complexity in
innovations is that usually incubatees don’t
commit with the timeframe of their projects to
show a real progress

A3: I do not think that the complexity of the
innovative projects will really help it to attract
many users and consequently increase the
revenues

Al:
innovative project as a feature, but we consider

We do not look at the complexity of

how easily this project can reach the targeted
people

IM-A: People these days look for the easiest
way to follow. not for the fancy creative way
that has some difficulties to understand

Al: T do not think that there would be an
indication of estimated revenues or business
growth for those projects that don’t consider
the current values or past experience

B3: Projects with a higher level in both
compatibility and relative advantage are easier
to be adopted, marketed and diffused

IM-A: These days most businesses try to find a

competitive advantage to increase their

revenuces

B4: I believe it is important to consider relative
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advantage as a value added in different aspects

B1: We always encourage the incubatees to
identify the features of their projects clearly in
order to show the social or economic

advantages

7.4 Chapter Summary

This chapter provided the qualitative analysis section of the current study. In order to

confirm the outcomes of the quantitative analysis section, this chapter presented

relevant supporting statements from participants. The qualitative analysis section shows

the various factors influencing technology business incubators’ performance. The

findings of the section (qualitative) are consistent with the other section (quantitative)

and support the proposed hypotheses as well.
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CHAPTER 8: DISCUSSION AND CONCLUSION

In this chapter, the outcomes of phase 1 (survey approach) and phase 2 (case study

technique) are discussed in terms of answering the present study’s research questions.

The chapter the presents the current study’s implications in terms of theory and practice.

Finally, the chapter concludes by clarifying the study’s limitations and in proposing

recommendations for future research.

8.1 Revising the Research Questions and Hypotheses

Table 8.1: Review on the Research Aim and Objectives, Research Questions and Hypotheses

Research Aim and Objectives
The purpose of this study has twofold aims. First, it aims to examine the impact of the

knowledge-sharing practices of incubatees on technology business incubator performance in

Saudi context. Second, it examines how creativity and innovation acquired from the business
incubator is related to technology business performance. The aims of the study will be clearly

clarified in the following objectives: -

* To identify the critical elements of the knowledge-sharing process based on previous
studies in order to provide theoretical foundation for the frame work

* To investigate the impact of the knowledge-sharing process (donation and collection) on

Saudi Arabian technology business incubator performance.

* To investigate the impact of individual level creativity on Saudi Arabian technology
business incubator performance.

* To investigate the impact of diffusion of innovation on Saudi Arabian technology

business incubator performance.

* To develop a conceptual model for Saudi Arabian technology business incubator.

* To empirically validate the proposed model through applying survey instrument and case

studies.
Factors Research questions Hypotheses
Hypothesis 1 (Hl1a-b):
la. How do the knowledge- | g, management support has a significant
sharing  process ~organizational positive impact on the knowledge-sharing
factors  (senior management process (a-donation and b-collection) in
support,. {T Slilppo.rtﬂ and | q,di Arabian technology  business
motivational rewards) influence | .
Knowl'e dge the knowledge-sharir)lg process mcubators..
Sharing i _ >> | Hypothesis 2 (H2a-b):
Organization (donation and  collection) in Information technology support has a
al Factors technology business incubator in significant  positive  impact on  the

Saudi context?

knowledge-sharing process (a-donation and
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b-collection) in Saudi Arabian technology
business incubators.

Hypothesis 3 (H3a-b):

Motivational reward has a significant
positive impact on the knowledge-sharing

process (a-donation and b-collection) in

Saudi  Arabian  technology  business
incubators
Knowledge Hypothesis 4 (H4a-b):
Sharing 1b. How do the knowledge- Interpersonal trust has a significant positive
Individual sharing  process  individual impact on the knowledge-sharing process
Factors factors  (interpersonal trust, (a-donation and b-collection) in Saudi
enjoyment in sharing and self- | 4,4, technology business incubators.
efficacy) influence the Hypothesis 5 (H5a-b):
knowledge-sharing PIOCCSS | ppioyment in Sharing has a significant
(Donation and Collection) in positive impact on the knowledge-sharing
technology business incubators process (a-donation and b-collection) in
in the Saudi context? Saudi  Arabian  technology  business
incubators.
Hypothesis 6 (H6a-b):
Self- Efficacy has a significant positive
impact on the knowledge-sharing process
(a-donation and b-collection) in Saudi
Arabian technology business incubators.
Knowledge- | 2. How does the knowledge- | Hypothesis 7 (H7a-b):
sharing sharing process (donation and | Incubatees’  willingness to share
Process collection) influence technology | knowledge (a-Donation and b-Collection)
(Donation business incubators’ | has a significant positive impact on Saudi
and g p /4
Collection) performances in the Saudi | Arabian technology business incubators’
context? performance.
3.How does individual creativity | Hypothesis 8 (HS8):
of incubatees influence | Intrinsic motivation has a significant positive
technology business incubators’ | on  Saudi Arabian technology business
Indivi.d l,lal performances in the Saudi | incubators’ performance.
Creativity

context?

Hypothesis 9 (H9):
Expertise has a significant positive impact
on Saudi Arabian technology business
incubators’ performance.

Hypothesis 10 (H10):

Creative thinking skills have a significant
positive on  Saudi

business incubators’ performance.

Arabian technology

4 How does diffusion of the
innovation factors of incubatees
influence technology business

Hypothesis 11 (H11):
Complexity has a negative impact on Saudi
incubators’

Arabian technology business
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incubators’ performance in the | performance.
Saudi context?
Diffusion of Hypothesis 12 (H12):
Innovation Compatibility has a significant positive on
Saudi  Arabian  technology  business
incubators’ performance.
Hypothesis 13 (H13):

Relative advantage has a significant positive
impact on Saudi Arabian technology

business incubators’ performance.

8.2 Discussion of the Research Findings

Mixed findings are generated from the data analysis results. In order to answer the
research questions, 13 hypotheses were developed. These hypotheses were evaluated
through two phases (quantitative and qualitative) in order to determine the significance
of the factors’ relations discussed in this study (Chapter 5,6 and 7). The next section

discusses the study findings.
8.2.1 Findings on Knowledge Sharing Organizational Factors

The first research sub question la and the related hypotheses that investigated relation
between the frequently utilized knowledge sharing organizational factors (management
support, IT support and motivational rewards) and the knowledge-sharing process
(donation and collection) between incubatees in Saudi Arabian technology business

incubator performance.

Hypothesis 1 a & b discusses that senior management support has a significant positive
impact on the knowledge-sharing process (donation and collection) in Saudi Arabian
technology business incubators. As discussed in Chapter 5, the results show a strong
statistical report of the impact of management support on the knowledge donation of
incubates, while support was not found on the knowledge collection of incubatees in

Saudi Arabian technology business incubators. This means that the information or
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insights donated by incubatees are considerably influenced by senior management
support. This is compatible with the literature (Gupta & Govindarajan 2000b; Othman,
Hawryszkiewycz & Kang 2014; Yew Wong 2005) which underlines that senior
management support is important in the knowledge-sharing process and that employees
are influenced by the degree of senior management support. The outcomes of the
qualitative section (case study analysis) also confirmed the quantitative one (survey
results). The findings of the case study analysis presented that the majority of
participants agree management support has a significant positive impact on knowledge
donation only in Saudi Arabian technology business incubators. This can be interbred
into that management support forms the foundation technology business incubators
culture which can be enhanced and developed by the senior management who need to

establish a supportive clime for knowledge sharing.

Hypothesis 2 a & b proposed that information technology support has a significant
positive impact on the knowledge-sharing process (donation and collection) in Saudi
Arabian technology business incubators. The findings presented in Chapter 5 show that
a strong statistical report of the impact of information technology support on the
knowledge-sharing process (donation and collection) of incubatees in Saudi Arabian
technology business incubators. This endorses that information technology support is
essential in order facilitate the knowledge-sharing process (donation and collection) of
incubatees. The outcomes are compatible with the literature (De Vries, Van den Hooff
& de Ridder 2006; Hsu 2008; Ismail Al-Alawi, Yousif Al-Marzooqi & Fraidoon
Mohammed 2007; Kim & Lee 2004; Yap et al. 2010). The outcomes of the qualitative
section (case study analysis) also confirmed the quantitative one (survey results). All
participants expressed that the utilization of information technology like the Saudi

business incubator network (SBIN) and other tools to support the incubatees’
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communications is important for the knowledge-sharing process (donation and

collection) in Saudi Arabian technology business incubators.

In contrast with the expectation of this study, significant statistical report was not found
for the two parts of Hypothesis 3 a &b, which posted that motivational reward has a
significant positive impact on the knowledge-sharing process (donation and collection)
in Saudi Arabian technology business incubators. Previous studies resulted that rewards
positively influence employees’ willing for sharing knowledge (Bartol & Srivastava
2002; Jolaee et al. 2014; Wang & Noe 2010). However, the study findings show that
there is only a significant relation between motivational rewards and knowledge
collection while there is an insignificant relation between motivational rewards and
knowledge donation. These results can be interbred into the fact that all the participants
of two approaches (survey and case study) are Muslims. Based on Islamic belief,
rewards are motivated by religion, which is compatible with the Prophet Muhammad’s
(PBUH) teaching, as reported by Ibn Masaud, who said: “Envy is permitted only in two
cases: a man whom Allah gives wealth, and he disposes of it rightfully, and a man to
whom Allah gives knowledge and he applies and teaches it.” Therefore, motivational
reward for knowledge donation is not considered as an important influence by
participants. On the other hand, the outcomes of the qualitative section (case study
analysis) show mixed point of views from the participants. Some of the participants feel
that rewards support them to share knowledge, but others do not see rewards as a key

factor for knowledge sharing in Saudi Arabian technology business incubators.
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8.2.2 Findings on Knowledge Sharing Individual Factors

The second research sub question 1b and the correlated hypotheses that investigated
relation between the frequently utilized knowledge sharing individual factors
(interpersonal trust, enjoyment in sharing and self-efficacy) and the knowledge-sharing
process (donation and collection) between incubatees in Saudi Arabian technology
business incubator performance.

Hypothesis 4 a & b argues that interpersonal trust has a significant positive impact on
the knowledge-sharing process (donation and collection) in Saudi Arabian technology
business incubators. The findings of the survey statistically support the relationship
between interpersonal trust knowledge collection only. This shows that a good level of
faith in each other’s capabilities to arrange and perform courses of action is required to
achieve certain levels of performance. This is compatible with the literature (Bijlsma &
Koopman 2003; Davenport & Prusak 1998; Fukuyama 1995; Ma, Qi & Wang 2008).
The findings of the qualitative section (case study analysis) also confirmed the
quantitative one (survey results). The majority of the participants highlighted that
interpersonal trust can be considered an important individual impact leading to positive

knowledge sharing (collection) in Saudi Arabian technology business incubators.

Moreover, a significant statistically support was resulted by the survey for Hypothesis 5
a & b, which proposed that enjoyment in sharing has a significant positive impact on the
knowledge-sharing process (donation and collection) in Saudi Arabian technology
business incubators. This shows that incubatees enjoy helping each other and that plays
a significant role in donating and collecting knowledge in the incubators. This finding is
compatible with the previous studies (Lin 2007; McLure Wasko & Faraj 2000; Wasko
& Faraj 2005) which finds that employees may be more favorable oriented towards

knowledge sharing— in terms of both donation and collecting knowledge. The outcomes
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of the case study analysis also show that all participants agreed on that incubatees are
interested to donate or collect knowledge because of enjoyment in helping and

communicating with others.

Hypothesis 6 a & b suggests that self- efficacy has a significant positive impact on the
knowledge-sharing process (donation and collection) in Saudi Arabian technology
business incubators. This hypothesis is confirmed by the quantitative results(survey)
presented in Chapter 5. The analysis shows a strong statistical report of the impact of
self- efficacy on the knowledge process (donation and collection) of incubatees in the
incubator. This means that the more incubatees are confident about their abilities, the
more knowledge will be exchanged between them. These findings are compatible with
the literature (Bandura 1997; Gist & Mitchell 1992) which underlines that an
individual’s sense of self-efficacy is affected by their tendency to take actions, such as
level of problems, expressed interest, tenacity and the effort required to achieve a task.
The outcomes of the qualitative section (case study analysis) also confirmed the
quantitative one (survey results). All participants feel that self-efficacy is essential
determinant of the knowledge-sharing process (donation and collection) in Saudi

Arabian technology business incubators.

8.2.3 Findings on the Knowledge-Sharing Process

Research question 2 and correlated hypotheses that explored the relationship between
knowledge sharing process (donation and collection) between incubatees and Saudi
Arabian technology business incubator performance.

Hypothesis 7 a & b argues that incubatees’ willingness to share knowledge (donation
and collection) has a significant positive impact on Saudi Arabian technology business

incubators’ performance. As discussed in Chapter 5, the results show a strong statistical
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report for the relation between the knowledge-sharing process (donation and collection)
and the performance of technology business incubator in Saudi Arabia. This means that
effective knowledge processes can create the necessary organizational intellectual
capital and intangible resources required to improve performance of the incubator.
These findings are compatible with the previous studies (Erickson, Rothberg & Carr
2003; Nold 2012; Rahab 2011; Van Den Hooff & De Ridder 2004), which shows that
when organizations know how to manage their knowledge assets better, then they will
have greater chance for better performance in the market. The outcomes of the
qualitative section (case study analysis) also confirmed the quantitative one (survey
results). All participants agreed that an effective knowledge-sharing process (donation
and collection) has a great chance to lead to enhancing in Saudi Arabian technology

business incubators.

8.2.4 Findings on Individual Creativity Factors

Research question 3 and correlated hypotheses that investigated the relationship
between individual creativity including expertise, creative thinking skill, and intrinsic

task motivation and Saudi Arabian technology business incubator performance.

According to the expectation of the study and previous studies, the three factors of
individual creativity expertise, creative thinking skill, and intrinsic task motivation has
vital impact on organizational performance (George & Zhou 2002; Grewal, Levy &
Kumar 2009; Oldham & Cummings 1996). Creativity, along with knowledge and
expertise, is one of the central human resources that can help to achieve the
technological commercialization competence (Chen & Schaeffer 2009). As such, the
recruitment of knowledgeable, skilled and creative personnel can be integral to the

overall performance of incubators. Individual expertise may contribute to creativity in
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unexpected ways; team members who exhibit considerable dissimilarity in expertise to
other members of their team demonstrate statistically significant increases in individual
creativity (Huang, Hsieh & He 2014). However, the findings of the survey analysis
show mixed results for the hypotheses related to individual creativity. For example,
significant statistical report was found for hypothesis 8, which argues that intrinsic
motivation has a significant positive on Saudi Arabian technology business incubators’
performance while significant statistical report was not found for the other two
hypothesis 9, which argues that expertise motivation has a significant positive on Saudi
Arabian technology business incubators’ performance, and hypothesis 10 which posted
that creative thinking skills has a significant positive on Saudi Arabian technology
business incubators’ performance. On the other hand, the outcomes of the qualitative
section (case study analysis) revealed that the majority of participants expressed that
intrinsic motivation, expertise and creative thinking skills are important predictors in the
incubator performance would enhance technology incubator performance, such as
tenant firms' survival and growth, contributions to sponsoring universities' missions and
community-related impacts (such as sales, revenues, taxes, experience and graduate

employment).

8.2.5 Findings on Diffusion of Innovation Factors

Research question 4 and the associated hypotheses that investigated the relationship
between the most significant constructs of diffusion of innovation (relative advantage,
compatibility and complexity) in relationship to Saudi Arabian technology business

incubator performance.

Based on the expectation of the study, hypothesis 11 posted that complexity has a

negative impact on Saudi Arabian technology business incubators’ performance and
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hypotheses 12 & 13 argue that compatibility and relative advantage has a significant
positive on Saudi Arabian technology business incubators’ performance. As discussed
in Chapter 5, significant statistical supportive report was found for these hypotheses
(11,12 and 13). These findings are aligned with the previous studies (Arfken, Madeja &
Owens 2015; Autant-Bernard, Fadairo & Massard 2013; Okeke et al. 2017; Rogers
2003). The complexity of an innovation may have a strong influence on its likelihood of
spreading because simple innovations are considerably easier to adopt, while more
complex innovations may require external pressure (Zhu 2014). Compatibility is also a
natural determinant in that, even if a new approach is clearly better, it will be
considerably harder to adopt if it is incompatible with existing approaches and therefore
requires significant retooling to implement (Sharp and Miller 2016). Relative advantage
represents how much of an actual benefit the innovation offers. Even if an innovation is
simple and easily compatible, it may not spread easily if firms do not perceive a
significant advantage inherent in its adoption compared to existing techniques (Arfken,

Madeja & Owens 2015).

The findings of the qualitative section (case study analysis) also confirmed the
quantitative one (survey results) as the majority of the participants reported that
complexity, compatibility and relative advantage are crucial in Saudi Arabian
technology business incubator performance as the recruitment of young graduates who
have creative and innovative ideas plays in the transfer of technology to industry (Al-

Mubaraki & Wong 2011).

8.3 Saudi Arabia’s Vision 2030 and Incubation Initiative

Like the importance of the incubators in the vision and future goals of any country, they
stand extremely important for the Vision 2030 of Saudi Arabia (Salem 2014b). Thus,

strong emphasis has been placed on the development of business with technology and
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inclination towards valuable innovation. The Kingdom of Saudi Arabia is shifting its
traditional business style towards rapid growth and development in technology sector.
This has been evident with number of funding programs and initiatives to support, such

as technology business incubators (Salem 2014b).

Saudi Arabia’s Vision 2030 targets to increase the economic growth by appreciating
small and medium-sized organizations and business initiatives. The country recognizes
the need for such incentives which result in these small and medium-sized enterprises to
contribute significantly to economic growth. This has been estimated to increase from
20% to 35% (Alamoudi 2017). Technology business incubators also perform to
rationalize the employment rates. It has been estimated that only 15% increase in
contribution from small and medium-sized enterprises will also reduce the

unemployment by about 4.6% (Alamoudi 2017).

The performance of the business incubators will definitely impart a strong impact on the
future in Saudi Arabia (Al-Mubaraki & Schrol 2011; Al-Mubaraki & Wong 2011). The
documentation and targets of Saudi Arabia’s Vision 2030 clearly narrates that new
business incubators should be established to promote a knowledge-based economy and
technological advancements (Alshayea 2013; Salem 2014b). Fine initiatives for the
development of specialized training institutions will be taken and investment
opportunities will be generated and fixed to appreciate TBIs. The professionals will be
given equal opportunities irrespective of gender and race (Islam, Bokhari & Abalala
2018). This is aimed to ease the entrepreneurs in targeting more on research and
development then striving to get the basic infrastructure and services to set up the
business. Support of small and medium-sized enterprises will be done to improve export
of products at easy terms and conditions targeting better economic stability (Vision

2030 2018).
169



8.4 Contribution and Implication of the Study

As regarding implications from both theoretical and practical perspectives, this research
contributes to the literature through a proposed knowledge-sharing factors model in the
incubator context. The study advances the understanding of knowledge-sharing factors
and process, individual creativity and diffusion of innovation by applying it in the

technology business incubator context. The implications are discussed as following.

8.4.1 Theoretical Implications

There are multiple theoretical contributions and implications that are resulted from the
current research. First, this study contributes to the literature by presenting evidence to
the body of knowledge in that it is the first research exploring the relation between
knowledge-sharing factors and process, individual creativity and diffusion of innovation
in the Saudi incubator context. The study’s second contribution is the development of a
framework having potential use in future studies. Consequently, this research
contributes to the existing literature by proposing knowledge-sharing factors model in
the Saudi Arabian incubator context. Also, the study advances the understanding of
knowledge-sharing factors and process, individual creativity and diffusion of innovation

by applying it in the Saudi Arabian technology business incubator context.

Third, the proposed hypotheses of this research are investigated so all enhance the
literature for developing hypotheses in future research. Moreover, this research
contributes to several success factors utilized in the proposed conceptual model through

survey instrument validation.

Fourth, as discussed in the beginning of this chapter, this study confirmed that there are
various factors of the knowledge-sharing process, individual creativity and diffusion of

innovation are positively related Saudi Arabian technology business incubator
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performance. Additionally, there are new insights are revealed for incubators when
considering the success factors of technology business incubator performance; in
particular, it is better for incubators’ management to consider the emphasis they place
on knowledge sharing organizational and individual success factors if they want to
encourage the knowledge-sharing process in the incubators to produce massive digitized
knowledge contents that can serve the national transformation plans to transform to a

knowledge-based society and economy.

Finally, this study provides a noteworthy foundation for discussion that supports the
success factors of technology business incubator performance, which scholars can use

to extend the results of this research.

8.5 Practical Implications

This research has numerous practical implications. First, providing several success
motivational factors for technology business incubators’ performance discussed in this
research, such as the knowledge-sharing process (donation and collection) with its
implication of sub factors in knowledge-sharing organizational factors (management
support, IT support and motivational rewards) and knowledge-sharing individual factors
(interpersonal trust, enjoyment in sharing and self-efficacy). In addition to that,
providing other factors in relation with the performance of technology business
incubators, such as individual creativity (expertise, creative thinking skill, and intrinsic
task motivation) and diffusion of innovation (relative advantage, compatibility and
complexity). These factors could work as guidelines in order to improve the
performance of technology business incubators in general and in Saudi Arabia in

particular.

Second, practically, thus, in an effort to encourage employees to adopt knowledge-
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sharing processes, Saudi technology incubators should apply supportive knowledge-
sharing processes within the organizations. As a result, the incubators’ stakeholders will
take advantages from knowledge sharing that will improve the organization’s goals

achievement.

Third, the Saudi incubators are designed for technology innovations, which are mainly
established to serve as knowledge-based programs to produce opportunities that lead to
transforming the country into a knowledge-based society and, in consequence,
developing a knowledge-based economy. The results of this study may help the
decision-makers in incubators to modify their strategy and increase the outcome of their
organizations by focusing on the knowledge-sharing factors, innovation and creativity.
In other words, the key findings of this research may help Saudi Arabian technology
business incubators to consider the success factors presented in this study in which they
should pay more attention in order to ensure that they have better formulated the

incubation process and efficient performance.

Fourth, the findings of this study could be used by Saudi Arabia technology business
incubators in order to help incubatee in fostering the process of flourishing their

innovative projects and consequently, the incubators’ performance

Finally, the outcomes of this study could be used incubators top management to support
knowledge-sharing process facilities by developing information technology

communications between incubatees and enhancing incubators’ claim supporting this

purpose.

8.6 Limitations and Direction for Future Research

Like most other research projects, this research has some limitations. First, the data

were only collected in Saudi Arabian technology business incubators. Consequently, the
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generalisability of the findings may be limited. Moreover, increasing the number of
respondents (survey and interviewees) would have been beneficial in order to better

evaluate the dependability of the results.

This research focused on knowledge-sharing process, individual creativity and diffusion
of innovation in selected technology business incubators in Saudi Arabia. It studied the
influence of these factors on the incubators’ performance. However, due to budget and
timeframe limitations, no comparative research was conducted for any developing
country that has a similar or different setting. Hence, future research should be
undertaken in this area. When the proposed conceptual model is examined in another

developing country, future researchers or practitioners may generate different findings.

This research did not study all possible factors that could influence technology business
incubators and the research model did not include all aspects of the knowledge-sharing
process. Future studies could examine other factors that are likely to influence

technology business incubators’ performance in Saudi Arabia.

The survey questionnaire that was used in the quantitative part of this research was
considered well conducted and simply administrated. It is recommended that future
research use the questionnaire in order to further test it. That way, other academics can

ensure that it becomes a reliable and valid mechanism.

The findings of this study found a strong relation between technology and the
incubators’ performance. Future study could consider the kind of the knowledge-
sharing process — either tacit or explicit — that incubatees are performing in the
technology business incubators in regard to which one these types is more effective than
the other. Additional research could investigate this and may produce new findings.

After reviewing the literature during the investigation of this study, it has been
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concluded that Saudi Arabia is rapidly joining the global movement of establishment of
technology business incubators as a means of supporting SMEs and new businesses.
Future research could be conducted into how improvement can be brought to these
incubation systems in Saudi Arabia in order to bring them to the same level as
international ones. Also, the main purpose of establishing these technology incubators is
to encourage innovation. Future work could consider that how the knowledge-sharing

process leads to innovative practice or innovations

Finally, a wider use of the SEM method in future studies could extend the presentation

of results and allow for more elaborate findings and conclusions.

8.7Conclusion

This study has fulfilled its main purpose, which is examining the key factors influencing
technology business performance in Saudi Arabia. The conceptual model of the study
was conducted through existing theories and intensive literature review. The conceptual
model of the study integrates the key conceptions from individual creativity and
diffusion of innovation. Moreover, the major factors of the knowledge-sharing process
of incubatees in technology business incubator in the Saudi context. This study is
investigated through four main questions:(1) What are the factors influencing the
knowledge-sharing process in the technology business incubator Saudi context? (2)
How does the knowledge-sharing process (donation and collection) influence
technology business incubator performances in the Saudi context? (3) How do
individual creativity factors of incubatees’ influence technology business incubator
performances in Saudi context? (4) How do diffusion of innovation factors of

incubatees’ influence technology business incubator performance in the Saudi context?
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In order to empirically answer these questions, 13 hypotheses were conducted that guide

the proposed study.

This research applied mixed methods (quantitative & qualitative) through two stages.
Stage one of the research study employed quantitative method; survey was used to
collect the data from the study sample about their influencing factors used in the
research framework. Stage 2 of the research study employed a qualitative research
method through semi-structured interviews to validate the quantitative results and

provide more insights about the factors relations.

Previously, in order to ensure the study was solid in approach and design, the qualitative
method was established through using validated instruments. The data collection
process targeted incubatees in technology business incubators in Saudi Arabia resulting
in 340 responses used for analysis. For case study approach, 10 interviews were

conducted with the key positions staff in two incubators.

For quantitative data analysis, a number of statistical technique were conducted using
descriptive data analyses and multivariate: partial least squares (PLS), Smart PLS
version 3-based structural equation modeling (SEM) technique, exploratory factor,

analysis and (EFA) and confirmatory factor analysis (CFA).

Out of the 13 hypotheses, Hlb, H3a, H4a, H9 and H10 were not supported. The
findings indicated that, for the knowledge-sharing process organizational factors, IT
support positively influences the knowledge-sharing process (donation and collection)
while senior management support positively influences knowledge donation and
motivational rewards positively influence knowledge collection only in Saudi Arabian
technology business incubators. In addition to this, individual factors (enjoyment in

sharing and self-efficacy) positively impact the knowledge-sharing process (donation
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and collection) while interpersonal trust positively impacts knowledge collection only in
the technology business incubator in the Saudi context. Among other influence factors,
the knowledge-sharing process (donation and collection) of intrinsic task motivation,
complexity, compatibility and relative advantage are crucial in Saudi Arabian

technology business incubator performance.

8.8 Chapter Summary

This chapter presented a detailed discussion for the thesis and the results of the research.
Also, the implications of the research are provided in this chapter through drawing the
theoretical implications in addition to the practical implications. Finally, the chapter
concludes with presenting the study limitations in addition to the recommendations for

upcoming potential research.
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APPENDIX A: Measurement Instrument

LUMNIVERSITY OF

% TECHNOLOGY SYDMEY

..

SURVLEY

Factors Contributing to Visible Performance in Saudi
Technology Incubators

Dwzar Participant,

My name is Muhammad Binsawad and 1"'m a PhD student at University of Technology Sydney
LTS, This study 15 being conducted as a part for my rescarch degree. The purpose of the smdy is
to learn the influence of creativity, knowledge sharing, and diffusion of innowvation towards
technology business incubators performance in Sawdi Aralvia. Pamicipation in this research study
iz completely woluntary. Yoo have the right to withdraw at any time or refuse to participate
entirely. The results from this project will help us identify the warious factors of technology
business incubkators performance in Saodi Arabia. This survey should take no more than 12
minutes. If you agree 10 be part of the research and research data gathered from thizs survey to he
puilished in & form that does not identify you. please continue with answering the survey
questins

If you have concerns about the research that you think 1, Muhammad, or my supervisor, [gor, car help you
witk, please feel free to contact (us] on moebile number or Email at
and lgor HawrvszkiewyoaiE uis. eduw.au

If you would like to talk to someone who is not connected with the research, you may contact the
csearch Ethics Officer on 02 9514 9772, and guote this number {UTS HREC Approval Number:
ETH 1 6-0548)

Personal Information

1 Giender o Male o Female
What is your
2 age group? o 18-258 o 26-358 o 3645 o 46 and abave
Current
level of o Dactorate o Master's o Bachelar's )
3 i Diegree Dieree Dieree = Diploma (hther
4|  Citizen 5 Saudi a Non Saudi @ Nen Saudi Bora
Saundi
5| Experience | o I Year =] 2-3 Year o 4-5 Year | © More than 5 Years

[ Job Hole
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Knowledge Sharing Organizational Factors

Menngement Support (M5}

Strengly
Disagree

Disagree

Newtral

Agree

Stromgly
Agres

The top management provides with
necessary resources amd environment for
miodivating employees.

o

o

O

o

Motivation by top management has 2 higger
role in knowledge shamng within the
technology hasmess mcoubetor.

O

O

O

O

The top manzgement of technology business
incubator keeps @ two-way COmmunization
sysiem: always open for encouraging week
performers

The top management of technology business
incubator takes mofivational initiabives, sach
as appreciation of good performance and
knowledge sharing activities.

O

O

O

O

IT Support (IT5)

Strongly
Disagree

Disagree

Meuntral

Agree

Stromgly
Agres

The technology business inczbator facilities
me with appropriate technical tools required
for knowledge shering.

o

o

o

o

My coeworkers wuhilize  electromic  deta
manzgement sysiem for 2ocessing  and
storing the recent imfommation.

o

o

o

o

The advanced technological iools that are
available in technology business incubator
promote knowledge sharing

O

O

O

O

Reward (EW D)

Strongly
Disagree

isagree

Meuntiral

Agree

Stromgly
Agres

The top manzgement fAnancially rewards the
employess for knowlsdge sharing indiatives
in techmology basiness incubatar.

O

O

O

Rewards for knowledge sharing contribute o
modivating the employees.

O

O

O

The top managemend zdopls nom-manstary
measures for rewarding the employees that
share their experiences and knowledge.

@)

@)

@)

Knowledge Sharing Individuals Factors

Sell-Efficacy (01

Stromgly
[Mzngres

[Mzngree

Memtral

Agres

Stromgly
Agree

My individual performance represents the level
of self-efficacy

o)

o

)
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My focus on the development of skills has 2
direct impact om my level of selfefficacy

O

Belf-efficecy plays an impaortast role in
efficient sharing of knowledge.

O

Q10

Interpersomal Trust (IPT)

Strongly
Disagree

[Mzngree

Neutrel

Agree

Stromgly
Agree

I don't hesitate 1o share my feelings and poind
of views wirih my colleagues al the workplace

O

O

| believe that staff should mot share personal
information at the workplace.

O

O

I our Incubator a considerable level of trust
exisis emaong collzagues

O

O

Most of my colleagzes are people whom [
knew and thus, consider them trustecorthy

O

O

Enjoyment im Sharing (EN5)

Strongly
Disagree

Disagree

Neutral

Agree

Stromgly
Agree

My colleagaes love sharing their knowledge
with other workers

O

O

O

I enjoy helping colleagaes by sharing my
knowledge

O

O

O

Sharing my knowledge with colleagues is
pleasurzhle

O

O

O

Knowledge Sharing Process [K5P)

iDonation and Cellecton)

Strongly
Disagree

[Mzngree

Memtral

Agres

Stromgly
Agree

I ofien share with my colleagues me
knowledge, working skills and mmformation
that [ learn

O

O

O

O

My colleagzes often share with me knowledge,
warking skills and information that they leam

Knowledge =sharing zmong collzagues is
considered normal n my incubator

| share me knowledge., workmg skills and
information 1 have with colleagues when they
ask for it

O
o
O

O
o
o

O
O
O

o |0]Q

O
O
o

My colleaguwes usually share with me me
knowledge, working skills and mmformation
they know when ask them

@

o

o

O

Q
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Knowledge exchange is considered as normal
and appreciable praciice in the incubator.

Diffusion of Innovation (D)

Complexity (ComX)

Strongly
Disagree

[Mzngree

Memtral

Agree

Stromgly
Agree

Complexity fezture of innoveison hinders the
diffusion of technology mm the dechmnlogy
business inczbataor.

O

O

O

O

The sharing of ideas and mutval discusssons
can reduce the complexity of innovation
diffusion in the technology business inczbator

O

O

O

O

In the techmology business incuhator,
innovation complexities are resolved by
educating employees about the foundation of
developed izmovation.

O

O

O

O

Compatibility (ComB)

Strongly
Disagree

[Mzngree

Memtral

Agree

Stromgly
Agree

Compalibildy of innovaltion @5 aligned with the
current valees and practices of the iechonlogy
business incubator are necessary.

o

o

o

(hur inmowvation is compaizhle with our social
vilues,

O

O

O

Inmovations do not comtradict ncubator's
policy or situation

O

O

O

Helative Adventage [Held)

Strongly
Disagree

[Mzngree

Memtral

Stromgly
Agree

My co-workers  perceive  inmovelom  as
advaniageous.

0

0

0

Relative advanilage of innovabon plays a
crucial mole mm  persuading  people  for
innovation adopdon

O

O

O

(hur imnovation largely determines the spectfic
type of relative advantzge (such zs ecomomic,
social.

O

Q| Q

O

Creativity
Strongly , Stromgly
Inirinsic Motvatlon {IMaT) [I:lu.gu-z [Mzagree | MNewiral AgTes T

We hzve = uaseful of resources o work
effectively

O

O

O

I am affected by the work environmeni to be
engaged in the creative process.

O

O

O
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I znjoy challenging in my werk.

3 Q O 0 O O
Expertise (Exp) 2::1::12; Disagree | Memtral Agres 5::::‘;}

1 | know what oer orgenisation wants 1o achizve D I::I' D I::I' D

| zve th ired & tise in particular

3 r:r,J_I'L 2 acquired expertise in partiou D I,':} D I,':} D

% | 1 can solve complex problems D [:], D [:], D
Creative Thinking Skills (CTS) 2::1::12; Disagree | Memtral Agres 5::::‘;}

i I am good at generztmg novel ideas D D’ D D’ D

3 I have the acquired training for idea genemation D D. D D. D

3 Brainsiommmg sessions help me to connect D D’ D D’ D

ideas generation into solution.

Incubater Performance (1P}

Please assess [ncubator firm performance compared
to pther firms facing similar developmend challenges
ar that are in the same business on a scale ranging

from

*very low performer® (1) to ‘*very high

performer” (5], in the following areas:

Very Low

Natural

High

Very High

Program profile (growth in budget, space,

1 facilities, seTvices, tenants and staff) [:I' I::} I::} [:I- D
Presemce of a complementing research park

| faculity D I,':} I,':} [:I- D
Level of funding received from key donors

% | including stzle, indusiry, universiy D I,':} I,':} [:I- D
Tenant firms” sarvivability [ratio of survivors

4 | %o discontinuances). D I,':} I,':} [:I- D
Tenant firms’ employment growth (% annuzl

% | growth duning incubation) D I,':} I,':} [:I- D

6 | Impact on university's lzaching and research D D‘ D‘ D D

5 | Students’graduates  hired by temants s

| emplovees O O O O O

8 Consulting relabionships  between  university D [:} [:} D D

faculty and tenants
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Tenanis' and graduate's employmesnt (number,
mizdume D I'l:} I'l:} D D

Any Sugpgestions about the factors effecting fechnology business incubator performance m Saudi
Arabia? For example, what are the factors vou think is imporant related to this research ?

Thank ¥ou for Your Time

Naote: Thir information ir confidendial. Kindly, do nol use it before ofdainizg the approval ar thir dafs owned
by researcher ondy
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APPENDIX B: Interview Questions
g
P TECHNDLOGY SYDNEY

Muohammad Binsawad Ethics Application Reference number ETH16-0548

Explanations of Any Technical Terms Used

1) Knowledge Sharing Process {(Donating and Collecting)

Enowledpe donating iz defined as “the process of individuals communicating their

personal intellectual capital to others” while

Enowledge collecting is defined as the “process of consulting colleagues o

cocourage them to share their intellectual capital.”

2) Knowledge sharing individual factors

Self-efficacy is defined as the “judgments of individuals regarding their capabilities to
organize and execute courses of action required to achieve specific levels of
performance.”

Trust: refers to “eo-workers having a good level of faith in each other in terms of

intentions and behaviours.™

Enjoyment in sharing: refers to pleasure and joy in exchange of information among

people

3) Knowledge sharing organizational factors

Management Support: “The degree to which the top management support the
organizational climate of knowledge-sharing by providing sufficient resources and

influcncing the employee willingness to share knowledge™

Rewards: refers to “the degree to which a reward system to share any new and

creative ideas and effcetiveness knowledge-sharing.™

IT support: refers to the “level to which facilitating knowledge-sharing through

information technology use.™
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4) Creativity

Creative-thinking skills: refers to the abilities or capabilities for innovative,

cognitive and creative thoughts,

Intrinsic Motivation: refers to the passion and desire of someone to work cna

specific task that is intercsting, challenging and exciting for him

Expertise: Expertise can be considered as skills of performing a specific task in the
maost effective and creative manner.

5) Diffusion of Innovation

Relative advantage: refers to the potential advantage that could be achieved by users,

if the innovation was applied

Com patibility: It’s about the extent to which innovation is considered as stable with

current values.

Complexity: This is how could the new idea or practice could be adopted casily that
could be involved in the ability of users, technical skills conditions and technological
reguirements, etc.

6) Incubator Performance: performance outcomes is considered as

following: -

* Program growth and sustainability (such as, growth in budget, space,
facilities, services, tenants and staff)

* Tenant firm's survival and growth (such as, sales growth, employment
growth)

= Contributions to sponsoring university's mission

= Community-related impacts {such as, sales, revenues, taxes, exp, and
graduate's employment etc.)
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Interview Questions

Can you please tell me more about job discerptions? How long have you been working in
this position?
How would vou describe the incubator’s facilities?

1-

Knowledge Sharing Process

Whar about the communication? Do you feel an open collaboration atmosphen:?
Is it easy o communicare with people in different depamment, do y¥ou have to go
through some sort of channels?

Whart kind of information do the incubatee (people) share here?

Do you consider knowledge sharing as & normal practice in the incubator (How)?
How do you see the impact of knowledge sharing process in your incubator in

relation o the incubator’s performance?

Knowledge Sharing Organizational Factors

Which techniques do you use to facilitate knowledge sharing process in your
incubator? (IT)

How do you see the impact of information technology supporn in your incubator
incubator in relation to knowledge sharing process?

How do you support incubatee participating in knowledge sharing practices?
(MS5)

How do you see the impact of management supporn in your incubator in relation
to knowledge sharing process?

When your incubatee are engaged in knowledge sharing practice, do you motivate
them by rewarding them? (Reward)

How do you see the impact of motivational rewards in your incubator in relation

to knowledge sharing process?

208



3-

ﬂ UNIVERSITY OF
¥ TECHNOLOGY SYDNEY

Knowledge Sharing Individuals Factors

Do you think sclf-efficacy can play a significant role ins knewledge sharing
process between incubates?

How do you see the impact of self-efficacy in wour incubator in relation to
knowledge sharing processf (SE}

Do you think interpersonal trust has an impact in your incubator in relation to
knowledge sharing process? (IPT)

How do you see the impact of interpersonal trust on knowledge sharing process in
vour incubatar?

Do you feel that sharing knowledge between incubatee is pleasurable? (ENS)
How do you see the impact of enjoyment in sharing knowledge in your incubator

in relation to knowledge sharing process?

Individual Creativity

What sources/techniques stimulate individual creativity in your incubator, such as
inirinsic motivation, cxpertise and creative thinking skills?

How can creativity be enhanced in the incubator?

How do you see the impact of individoual ereativity in your incubator in relation to

incubator’s performance?

Dviffusion of Innovation

How do you think innovations can offer greater valuc?

How do you see the impact of relative advantage in your incubator in relation to
the incubator’s performanee?

Do you think compatibility of innovations is a key role in enhancing the
incubator’s performance? (How?)

Do you think the complexity of innovations can be a value added?

How do you sec the impact of the complexity of innovations in your incubator in

relation to the incubator’s performance?
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6- Technology Business Incubator Performance

- What are some of the key performance indicator (KPI) of your Incubator?
- What is the contribution of your incubator goals to the society?
- Do you think theses factors knowledge sharing process, individual creativity and

diffusion of innovation are related to the incubator’s performance? (HowT)

Other
Based on your experience, what vou think the most impornant factors effecting the
Incubator performance?
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Interviews CONSENT FORM

| _ (Participant’s name) agree to participate in the research
project “Factors Contributing fo Visible Performance in Sauwdi Technology Incubators™
being conducted by Muhammad Hinsawad (Faculty of Engincering & IT. contact +6]

or 1 of the University of Technology, 5ydney for his degree

{Doctor of Philosophy in Information Systems).

[ understand that the purpose of the study is to investigate the influence of creativity,
knowledge sharing, and diffusion of innovation towards technology incubators
performance in Saudi Arabia. 1 understand that [ have been asked to participate in this
research because 1 have been involved in technology incubators in Saudi Arabia. |1
understand that the interview process can take up to 10 minutes and my answers will be
recorded. | understand that there is no risk asscciated with my participation this research.

I ] Aware thiat [ can contact Muhammad Binsawad
or his supervisor Professer Igor Hawryszkiewycs]
Igor.Hawryszkiewyczi@uts.adu.au if 1 have any concerns about the research. 1 understand
that participation in this research study is completely voluntary and that [ have the right o
withdraw at any time or refuse to participate entirely.

[ agree that Muhammad Binsawad has answered all my guestions fully and clearly. 1
agrec that the research data gathered from this project may be published in a form that
does not identify me in any way.

Signature {participant)

Signature {rescarcher or delegate)

NOTE:

This study has been approved by the University of Techrology, Swdney Human Research Ethics
Committes.  If you have any complaints or reservations about ary aspect of your parbicipation in this
research which youw carnod resolve with the ressarcher, you may cordact the Ethics Committee through the
Research Ethics Officer (ph: 61 2 2514 0772 Research. Ethicsfmus.edu.an and quote the UTS HREC
reference number [add number]. Ary complaird you make will be treated in confidence and mvestigated
fully and you will be informed of the outcome.
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INFORMATION SHEET
Factors Contributing to Visible Performance in Saudi

Technology Incubators

WHO IS DOING THE RESEARCH?
My name is Muhammad Hatim Binsawad. I'm a PhD} candidate at Facualty of Engineering & IT at
the University of Teckrology, Sydrey. My supervisor is Professor [gor Hawryszkiew e,

WHAT IS THIS RESEARCH ABOUT?
This reszarchk is being corducted to find out how creativity, knowledge-sharing and the diffusion
of irnovation infleence the performance of technology business incubators in Saudi Arabia.

IFI3AY YES, WHAT WILL IT INWOLVE?
I will ask you to fill oul & questionnaire. This shouwld take between 10 and 153 minutes.

ARE THERE ANY RISKETHNCONYENIENCEY

This research involves mo risk or inconvenience associated with your participation apant from
taking up [0 10 15 minutes of your fime.

WHY HAVE [ BEEN ASKED?
Yaou have beesr asked 1o participate in this research because of your key position at a firm that is
considered a technology business incubator.

DOTHAVE TO SAY YES?

Y¥aou kave the full right to decide wether you want 1o be part of this study or not. If you want to be
part of this study, vou will be given this Participant Information Sheet and Consent Form 1o sign
and you will also be given a copy 1o keep. Also, you car change your mind and then withdraw
from the study will not affect your family’s routine treatment or future healtk care.

WHAT WILL HAPPEN IF 1 SAY MNO?
Mathing. | will thank you for your time so far and 1 will not contact you about this research again.

IFI3AY YES, CAN 1CHANGE MY MIND LATER?
You have the right 1o withdraw o1 any time or refuse fo participate entirely. If this ocowrs, [ will
thank you for vour time so far and will not contact you about this resecarch again,

WHAT IF 1 HAVE CONCERKS OR A COMPLAINT?

If you have concerns about the research that you think 1, Mubhammad, or my supervisor, [gor, can
help you witk, please feel free 1o contact (us] on mobile number - Baudi Arabia
and Australia or email us at arnd Dr.
Abdullah Alghamdi Facalty of Computing and Information Technology King Abdulazizx

umiversity, Jeddah, Saudi Arabia at aa.lrr.n.la.i.':-::E kau edu.sa .

If you would like to talk to someone who is not connected with the research, you
may contact the Research Ethics Officer on 02 9514 9772, and quote this number
(UTS HREC Approval Mumber: ETH 16-0548)
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APPENDIX D: UTS Human Ethics Approval

ZUTS

UNIVERSITY OF TECHNOLOGY SYDNEY

Research & Innovation
Building 1, Level 14
PO Box 123 Broadway
NSW 2007 Australia

12 September 2016 T: +612 9514 9681
F: +612 9514 1244

www.uts.edu.au
Professor Igor Hawryszkiewicz
School of Systems, Management and Leadership
CB11.06.110
UNIVERSITY OF TECHNOLOGY, SYDNEY

UTS CRICOS PROVIDER CODE 00099F

Dear Muhammad,

UTS HREC ETH16-0548 — (Igor Hawryszkiewicz, Muhammad Binsawad) — “The Influence
Factors of Creativity, Knowledge Sharing and Diffusion of Innovation Towards Technology
Business Incubators Performance in Saudi Arabia”

Thank you for your response to the Committee's comments for your project titled, " The Influence
Factors of Creativity, Knowledge Sharing and Diffusion of Innovation Towards Technology
Business Incubators Performance in Saudi Arabia ". Your response satisfactorily addresses the
concerns and questions raised by the Committee who agreed that the application now meets the
requirements of the NHMRC National Statement on Ethical Conduct in Human Research (2007). |
am pleased to inform you that ethics approval is now granted.

Your approval number is UTS HREC REF NO. UTS HREC ETH16-0548.

Approval will be for a period of five (5) years from the date of this correspondence subject to the
provision of annual reports. Your approval number must be included in all participant material and
advertisements. Any advertisements on the UTS Staff Connect without an approval number will be
removed. Please note that the ethical conduct of research is an on-going process. The National
Statement on Ethical Conduct in Research Involving Humans requires us to obtain a report about
the progress of the research, and in particular about any changes to the research which may have
ethical implications. This report form must be completed at least annually from the date of
approval, and at the end of the project (if it takes more than a year). The Ethics Secretariat will
contact you when it is time to complete your first report.

| also refer you to the AVCC guidelines relating to the storage of data, which require that data be
kept for a minimum of 5 years after publication of research. However, in NSW, longer retention
requirements are required for research on human subjects with potential long-term effects,
research with long-term environmental effects, or research considered of national or international
significance, importance, or controversy. If the data from this research project falls into one of
these categories, contact University Records for advice on long-term retention.

If you have any queries about your ethics clearance, or require any amendments to your research
in the future, please do not hesitate to contact the Ethics Secretariat at the Research and
Innovation Office, on 02 9514 9772.

Yours sincerely,

4 £

Professor Marion Haas
Chairperson
UTS Human Research Ethics Committee
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