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Towards Suitable Research Paradigm for
Assessing the Impact of Free and Open Source
Software (FOSS)
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Abstract—Free and Open Source Software (FOSS) allows
users to use, change, and redistribute the source code. Recent
changes in the software technologies landscape involve the
introduction of FOSS which presents certain benefits and
freedom in the use of software that demonstrate high potential
towards achieving competitive advantage by institutions of
higher learning. Higher institutions of learning stand to gain
the benefits in teaching, learning and research in particular by
adopting FOSS. Towards determining the possibility of such
gains, research efforts can be conducted using interpretive and
positivist approaches. This study proposes exploration using
the two approaches in the form of case study and survey so
that readers can make informed choice that could lead to the
development of appropriate frameworks towards addressing
the research objectives.

Index Terms—Use of FOSS, research paradigms, Competitive
advantage, Technological acceptance models, and use of
technologies

I. INTRODUCTION

HIS study seeks to investigate suitable research

paradigm for the study of the impact of the use of Free
and Open Source Software (FOSS) for competitive
advantage with specific reference to South African
Institutions of higher learning. FOSS is referred to in this
study as software available free of charge or at minimal cost
and allows changes or modifications to its source codes.
Sowe et al. [26] give various other terms that are used in the
literature to refer to FOSS. These include: Free Software
(FS); Free and Open Source Software (FOSS); Free, Libre
and Open Source Software (FLOSS); and Libre Software
(LS). The opposite of FOSS is Proprietary Software (PS)
which is usually purchased with licenses at higher cost and
changes and modifications are not allowed to the source
codes. Both FOSS and PS are developed for various
platforms and in different programming languages. These
work together to enhance the use of Information and
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Communication Technologies in various aspects of an
organization’s business.

Apart from using Information and Communication
Technology in various aspects of an organization’s
business, Handzic and Zhou [14:60] argue that it is
important for an organization to be able to creatively deploy
ICT to gain competitive advantage. This is even more
important in this era of knowledge economy where Singh
[25] observes that: “to be successful in the emerging
knowledge economy, new processes, skills, and techniques
that help to generate, manage and handle new knowledge
need to be developed and practiced by information
specialists”. An example of such new processes, skills, and
techniques involve the deployment of the Free and Open
Source Software (FOSS) especially in areas previously
predominated with the use of PS. The use of FOSS presents
certain benefits and freedoms in the deployment and use of
the software that seem to demonstrate high potential to
enhance the impact of ICT in the society towards achieving
competitive advantage by organizations.

FOSS provides free access to the use of a software as
well as the opportunity and freedom to inspect, study,
modify, extend and distribute the source code of the
software [2], [16], [15], [26], [5]. FOSS’s advantages
including lower costs and source code access are relevant to
higher institutions of learning as they are in the business of
uncovering knowledge and imparting such knowledge unto
others. More so, most institutions rely on dwindling
government funds and various cost saving measures.
Furthermore, institutions have to attract quality students and
staff to effectively incubate and share knowledge. They thus
need competitive advantage to stand out innovatively while
also having good financial standing to nurture knowledge
growth. The FOSS’s freedoms in the form of cost and
ability to inspect and learn from source codes towards
improving such codes could contribute to such competitive
advantage in the higher institutions of learning. In view of
the above, it is thus surprising that many higher education
institutions in South Africa are yet to utilize the full benefits
of FOSS to derive competitive advantage. Reijswoud and
Mulo [22] confirm this by indicating that despite its obvious
advantages, FOSS is not on the agenda for many decision
makers in developing countries. The question is why are
these higher institutions of learning in South Africa not
utilizing the full benefits of deploying FOSS for positive
societal impact?

In order to enable answering the above question, this
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study seeks to explore suitable research paradigms for the
study of the impact of the use of Free and Open Source
Software (FOSS). Therefore, to achieve the main objective
of this study, the following research questions will be
addressed:

a.) To investigate the factors that could influence the
adoption of FOSS in higher institutions of learning and that
should therefore be taken into consideration in a study of
the impact of FOSS?

b.) To investigate the benefits and challenges of FOSS in
higher institutions of learning especially in the contextual
situation of the South African environment?

c.) To investigate how the interpretive and positivist
research paradigms can be used to study the impact of the
use of FOSS for societal advantage taking root in higher
institutions of learning in South Africa?

Il. LITERATURE REVIEW

A. Introduction

It is important to review the related literature and
discusses previous studies to provide perspectives and
establish why this study is unparalleled and important,
despite previous related studies. According to Wikipedia
[28], a literature review is a text written by someone to
consider the critical points of past and current knowledge
including substantive findings as well as theoretical and
methodological contributions to a particular topic. The
purpose of a literature review is to: establish a theoretical
framework for your topic / subject area, define key terms
definitions and terminology, identify studies, models, case
studies etc. supporting your topic and define / establish your
area of study [28].

Various research studies have indicated the use value of
information technology systems for gaining competitive
advantage in the current global digital economy where
competition is now global and no longer restricted locally.
Bharati and Berg [3] note that one of the primary reasons
why organizations are investing in Information Systems (1S)
is the improvement of the quality of services which could
lead to more customers profits and competitive advantage
But furthermore, in this new global digital economy where
users directly access e-services such as tax e-filing, e-
commerce, online banking etc., the possible impact of IS to
economic development and societal advantage cannot be
over-emphasized. FOSS is an example of IS that can be
used for such economic development and societal
advantage. In the last decade, Open Source Software has
been a subject of extensive research with the main focus on
adoption, advantages and disadvantages [20], [1].

The main focus of this study is the research approaches
that could lead to societal advantages derivable from the use
of free & open source software in higher institution of
learning. As a start, these would partly be derivable from the
understandings in the contextual appropriation of the
background, benefits and limitations of FOSS. To enable
appreciation of such background, benefits and limitations of
FOSS, we therefore begin with a look at the background of
FOSS.
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B. Background of FOSS

Ajila & Wu [2] define FOSS as the software that provides
free access to the use of software as well provide the
opportunity and freedom to inspect study, modify, extend
and distribute the source code. Various software under the
FOSS phenomena are being developed by lots of individuals
free on a volunteer basis. The source code is made available
for other people to use and alter which makes it very
appealing for developers who do not want to build
something from scratch.

It has become usual to purchase software (PS) for use
while still forbidden to have access to the source code. This
has started to change recently with the introduction of FOSS
for personal use and even for organizational use. As
highlighted earlier, Handzic and Zhou [14] argue that apart
from using IT in various aspects of an organization’s
business, it is important to be able to creatively use ICT for
competitive advantage and even societal advantage. This is
even more important in this era of knowledge economy
where Singh [25] indicates that to be successful in the
emerging knowledge economy, new processes, skills, and
techniques that help to generate, manage and handle new
knowledge need to be developed and practiced by
information specialists. While these could lead to financial
advantages to the organizations, the ripple effect of the
know-how experience created in the process, could lead to
positive societal advantages from positive changes in the
software technologies landscape.

One of the recent changes in the software technologies
landscape involves the introduction of the Free and Open
Source Software (FOSS). Gallego et al. [12] indicate that
FOSS has introduced surprising changes in the software
industry thereby radically changing perspectives in
development, use and distribution of software. FOSS
provides free access to the use of software (without
financial cost charges) as well as the opportunity (and/or
freedom) to inspect, study, modify, extend and distribute the
source code of the software [2], [16], [15], [26], [5].

Looking into the future, Henly and Kemp [15] observe
that the scope and appeal of FOSS today shows no sign of
diminishing in future. Various studies highlight varied
aspects of the FOSS phenomena ranging from available
licenses, its opportunities, freedoms, impacts and benefits,
it’s acceptance to the risks of using FOSS. First, we
highlight the benefits and limitation of FOSS.

C. Benefits of FOSS

Dravis cited in [22] observes that the most often gquoted
benefit of FOSS in relation to the developing world is the
cost saving of buying software and reduced license cost of
the software. Exorbitant money is been paid in hard
currency to purchase software (PS) and renewing of their
licenses. Evans and Reedy [10] as well as Mtsweni and
Biermann [21] mentions cost saving as one of the rationale
for FOSS adoption. Dudley-sponaugle et al. [8] indicated
that FOSS poses benefits such as cost saving on buying
software.

In the South African context, the cost saving (due to
reduced license cost and software upgrades cost) is one of
the factor motivating the South African government FOSS
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policy (Webb cited in [19]). Richter et al. [23] discovered
that for many businesses, FOSS adoption is centered on
value creation and that benefits not only originate only from
cost but also from reliability, flexibility and higher degree of
innovation and knowledge. In as much the source code is
accessible, knowledgeable users can adjust software to their
own taste and needs, fix bugs once they are detected and
provide solution on fixing the bugs to all FOSS adopters
[10].

Wong and Sayo [29] argue that Total Cost of Ownership
(TCO) should be used in making comparisons between
FOSS and proprietary software. Tong indicates that TCO
also includes maintenance, support and training costs and
these may be higher for FOSS. However, in various
comparisons, the TCO for FOSS is still lower in cost than
that for proprietary software. Furthermore, Russo et al. cited
in [11] indicate that calculating the TCO requires
consideration of many factors, including software purchase,
maintenance, licensing cost, maintenance and upgrade cost,
hardware purchase, personnel training and legal and
administrative cost.

In essence, Lin [18] implies that for open source software
to survive in an institution, basic cost advantage is not
enough. However, low cost remain the main driver and
primary motives for the adoption of FOSS as most users
wants to reduce their costs while still concerned with any
other benefits possible. And this brings about other benefits
of FOSS system which include access to source
code/openness, transparency etc. [6].

According to Evans and Reddy [10], FOSS promotes
easy access to intellectual property and allows benefit from
it being free. Since the source code is accessible publicly,
experience users can adjust to their specific needs, fix bugs
once detected [21].

Further demonstration of value includes non-obsolesce
as FOSS can be amended instead of buying new ones.
Equipment replacement on FOSS-based systems often
works well on older equipment with minor modifications to
the software. This leads to flexibility. Dehinbo et al. [7]
indicate that flexibility and modification are few of the
valuable benefits tools that can help in customization.

According to Bouras et al. [4], the fundamental difference
between FOSS and proprietary programs is that FOSS
programs can be changed and be redistributed by customers.
This difference affects many factors, such as support
options, flexibility, customizability and costs. Proprietary
programs generally do not give the user the right to view,
modify, and redistribute a program, and it would not make
sense to ignore these vital differences especially in
institutions of learning where flexibility is critical to
knowledge propagation.

D. Limitations of FOSS

As mentioned above there are many benefits of FOSS for
higher institutions of learning to use to gain competitive
advantage leading to societal advantage. However the use of
FOSS is not without limitations. Accordingly, Shaame et al.
[24] mention that few of the risks in adopting FOSS in
higher institution are lack of support, renewal of licensing
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costs, and ability to know the origination of a problem and
be able to fix such problems. Among the disadvantages of
using open source software which will be the advantages of
using proprietary software, various authors mentioned poor
user support, lack of documentation, fragmentation of
software, lack of awareness, poor user support etc. [10],
[21].

I1l. ALTERNATIVE RESEARCH PARADIGMS AND
METHODOLOGIES

A. Introduction

In order to provide empirical answers to the research
questions in section | and confirm the literature review in
the previous section, this section presents the plan or the
blueprint of how answers would be sought to address the
research problems. This is by presenting the general design
techniques and the details of how they can be specifically
applied in the study. Some schools of thoughts rely on using
quantitative research to answer their research questions
while others use qualitative research. We find it necessary to
explore both worlds. To explore and cover different
possibilities, the overall research design will therefore
involve both quantitative and qualitative research.

The research methods will involve elements of survey
study and case study. Detailed literature study is used in the
preliminary research. Preliminary research is nearly all
secondary research done in the library to have a head start
when it comes to doing the detailed research. This will
involve searching the literature and other established bodies
of knowledge to actualize the objectives.

B. Methodologies for Actualizing the Objectives

Various methodologies usable for actualizing the
objectives of the study are presented so that readers can
make informed choice in related studies. A summary of the
methodologies usable for actualizing the objectives of the
study is given below.

TABLE |
SUMMARY OF RESEARCH METHODOLOGIES USABLE

Attribute Characteristics

Research Approach Quantitative/Qualitative

Research Paradigm Positivism /Interpretivism

Research Method Quantitative survey and Case

study

Unit of Analysis Individual involved in FOSS

Structured & Semi —
structured questionnaire &
Interviewing

Data collection method

Data analysis Method Statistical quantitative

analysis / Qualitative analysis

C. Case Study

A primary option on methodologies usable for actualizing
the objectives of the study is the use of case study research.
This will involve the use of interview techniques to obtain
research data which are analyzed and interpreted
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qualitatively. A summary of the case study methodologies
as applicable is given below.

TABLE 2
DETAILS OF RESEARCH METHODOLOGIES USABLE FOR THE
CASE STUDY
Attribute Characteristics
Research Approach Qualitative
Research Paradigm Interpretivism
Research Method Case study

Individual involved in FOSS
in specified organizations

Unit of Analysis

Semi-structured
questionnaire &
Interviewing

Data collection method

Data analysis method Qualitative analysis

The population for the case study consists of respondents
responsible for using FOSS and making decisions on the
deployment and use of FOSS in the computing and
Information Technology fields at some South African
institutions of higher learning. These involve a range of
different practitioners such as given below:
» IT Services managers
» IT Laboratory managers
» Head of Departments responsible for system
procurement in the academic computing
laboratories
» Lecturers teaching with IT application systems and
programming languages
»  Specific users of IT application systems

This range of users is aimed at giving different
perspectives. This is because different categories of workers
would utilize different forms of FOSS.

Purposive sampling and snowballing sampling will be
used. Leedy and Omrod [17:206] indicates that in purposive
sampling, people or other units are chosen for a particular
purpose while in snowballing sampling, a chosen unit will
lead the researcher to other respondents. Purposive sampling
is combined with snowballing sampling in this study to
target known members of the population and yet allow such
people to point the researcher to other people that could
offer more useful information.

Preliminary research would be done on a FOSS
implementation case at a University in a developing country
and in a developed country (by means of literature review).
Thereafter, the preliminary analysis of data could involve
investigating the problems of FOSS (by means of literature
review), conducting a SWOT (Strength, Weakness,
Opportunities and Threats) analysis of FOSS, conducting a
PESTE (Political, Economic, Social, Technology and
Environmental) analysis of FOSS and conducting a
PORTERS 5 analysis of FOSS. These would provide
insights into the interviewing process.

It is assumed that respondents would give truthful
information. It is however recognized that some information
are very sensitive and respondents may shy away from such.
An example relates to the cost of certain software which
some respondents may not want to reveal in order to hide
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possible inefficiencies in not seeking cheaper alternatives
despite such huge costs.

In terms of validity and reliability, the validity and
reliability implications of interpretive IS research in this
situation are recognized. It is thus acknowledged that this is
a subjective view but with detailed and clear context of the
view.

The study is specifically delineated to the situation in

South African institutions of higher learning. The detailed
and clear context of the view presented could guide readers
towards desired generalizations and replications of the
study.
Research participants would not be exposed to any undue
physical or psychological harm [17:101] as there would be
no questions asked that would cause such harms. The
respondent’s rights to privacy would be protected as
confidentiality would be maintained [17:102]. Also,
research participants can choose to remain anonymous to
protect their identity.

Informed consent would be sought as the research
participants would be briefed on the nature of the study to
be conducted and be given the choice to either participate or
not [17:101]. Furthermore, we subscribe to the idea that the
findings of the study would be reported in a complete and
honest fashion without misrepresentation [17:102].

D. Survey

A quantitative research approach is usable as an alternative
to answer the research questions. Hypotheses are
formulated. Survey methodology is usable to test the
research hypotheses.

The data will be collected using survey questionnaire to be
given to the participants. The sampling from the population
would be random. The analysis of the data will be done
using statistical analysis packages like SPSS and SAS.
Analysis to be done would include descriptive statistics like
means and frequencies, correlations and regression. Details
of the survey study are given below.

TABLE 3
DETAILS OF THE SURVEY RESEARCH METHODOLOGIES
USABLE

Attribute Characteristics

Research Approach Quantitative

Research Paradigm Positivism

Research Method Quantitative survey and
Case study

Individual involved in FOSS
in specified organizations

Unit of Analysis

Structured & Semi —
structured questionnaire

Data collection method

Data analysis Method Statistical quantitative

analysis

The reliability will be tested using the Cronbach’s
reliability index. The TAM model developed by Davis [6]
has been widely applied with the purpose of understanding
the conduct and motivational factors that influence IT
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adoption and use. This powerful model allows for a contrast
in behavior on the part of the user and is based on four
fundamental constructs, which are perceived usefulness
(PU), perceived ease of use (PEA), intention to use (IU) and
usage behavior (UB).

The other related theories include the Unified theory of
acceptance and use of technology (UTAUT). The theory
holds that the users intentions to use a system and their
usage behavior are influenced by four key constructs:
performance expectancy (PE), effort expectancy (EE),
social influence (SI) and facilitating conditions (FC) [6].
The above two model namely TAM and UTAUT were
selected for this study.

The following constructs could be selected from TAM:
perceived usefulness and perceived ease of use. And also
from UTAUT, performance expectancy, social influence
and facilitating conditions could be selected. Various factors
identified in the literature review could be adjudged as
usable to measure the various constructs. Insights into such
alignment are given below.

Innovation and knowledge enhancement (from source
code access) advantage resulting from the re-distribution of
FOSS could be used to estimate performance expectancy
and perceive usefulness. Customization and flexibility
leading to improved programming could be used to estimate
perceived ease of use. Social influence, effort expectancy
and behavioral intention could be directly requested from
the respondents.

This process would culminate into the formulation of the
research hypotheses. These hypotheses would then be tested
statistically.

In statistics, the use of hypotheses could enable us to
confirm or refute certain assumptions stated in the form of
hypotheses. While the below list is not exhaustible, possible
research hypotheses that could be formulated and tested
include:

H1: Innovation and knowledge enhancement will have a
positive influence on performance expectancy and perceive
usefulness

H2: Customization and Improved programming will have
positive influence on perceived ease of use

H3: Social influence and effort expectancy will have
positive influence on behavioral intention

H4: Social expectancy, effort expectancy and perceived ease
of use will have positive influence on behavioral intention

H5: There is a positive relationship between innovation &
knowledge enhancement (from source code access)
advantage resulting from the re-distribution of FOSS and
competitive advantage resulting from the use of FOS from
the use of FOSS.

It is generally believed that diagrams depicts more clearly
than texts. Therefore, the possible hypotheses are
represented on a conceptual model diagram in figure 1
below.
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Fig 1: Proposed conceptual framework and Research hypotheses

IV. CONCLUSION

The essence of this study seeks to investigate suitable
research paradigms for the study of the impact of the use of
Free and Open Source Software (FOSS) for competitive
advantage with specific reference to South African
Institutions of higher learning. Interpretive and positivist
research paradigms are presented as approaches to study the
impact of the use of FOSS for societal advantage taking root
from higher institutions of learning in South Africa. It is
envisaged that the series of research efforts presented could
assist to unravel explorations towards arriving at the goal of
competitive advantage in organizations and societal
advantage in general.
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