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Abstract

A rapidly growing body of research is investigating the role and the adoption of In-
formation and Communication Technology (ICT) in alleviating poverty. Many of these
studies have focused on ICT with proprietary software. However, careful academic stud-
ies have been devoted to the adoption of Free Open Source Software (FOSS), since it is
recognised as a unique opportunity for less developed countries (LDCs). Although the
dramatic growth of open source software has posed both opportunities and challenges for
developing countries, the problematic nature of FOSS adoption tend to come to the fore,
with fairly frequent reports of difficulties.
In the face of issues such as high levels of poverty, illiteracy, poor health services and lack
of ICT awareness, it is essential to examine how developing country policy makers and
other key stakeholders make informed decisions about the benefits and implications of
choosing open source solutions. To exploit the opportunities to the full, all players need to
identify and understand the strategic factors and trends influencing the development and
the deployment of an efficient FOSS industry in LDCs.
With this research goal in mind, the present doctoral thesis examines existing studies to as-
certain the influence of a range of technological, environmental, organisational, social and
individual factors on information technologies adoption and identifies the potential fac-
tors that influence FOSS adoption and use in small and medium-sized enterprises (SMEs)
in Ghana. Future trends that are likely to impact efficient FOSS ICT growth and develop-
ment in the country are then assessed. The methodology employed is a two-fold approach,
involving a quantitative method with partial least squares of the structural equation model
(PLS-SEM) and qualitative methods using a combination of Delphi techniques and SWOT
analysis.
The quantitative approach sets out to identify the potential factors influencing the adop-
tion of FOSS technology on the part of SMEs in Ghana. The results suggest that cer-
tain external variables, namely software complexity, government supports, education and
awareness have a negative influence on users’ acceptance of new information technology.
Conversely, software quality, compatibility and capabilities, power distance, social identi-
fication and personal innovativeness in IT have a positive effect. In summary, the results
obtained from PLS-SEM reveal that related external variables explain 86% of variance of
intention to adopt, which in turn explains 58% of variance in usage behaviour. Based on
the final form of the model, individual and social factors are the most prominent in ex-
hibiting effect on users’ behavioral intention to adopt FOSS.
In the qualitative approach, an analysis is carried out to understand how influencing fac-
tors are likely to affect the deployment of FOSS in order to build an efficient software
industry that could help to boost local economic development in the country. The inves-
tigation is based on the internal and external factors identified through the progressive
phases of the Delphi techniques, and additionally, a SWOT analysis is performed. The
result reveals significant strengths within Ghanaian SMEs but less opportunity for the
country of Ghana as a whole.
In response to these findings, policy recommendations are outlined. In addition to the
recommended integration of FOSS strategy within the Ghana ICT4AD Policy approved in
2003, there is need for strong support by the Ghanaian government and for optimum col-
laboration among the key players (universities, public and private industry, government).
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Chapter 1

INTRODUCTION

1.1 Background of the study

The major interest of this research topic is in the field of social sciences and applied in-
formation systems technologies. It is specifically related to the adoption and use of in-
formation systems based on Free Open Source Software (FOSS) or Open Source Software
(OSS) in a local economic development context. Research investigations and experiences
have suggested that FOSS has particular features that are conducive not only to cost reduc-
tion, but also to supporting sustainable development of the software industry and capacity
building (Rajani et al., 2003). In other words, FOSS can generate an exclusive chance for
less developed countries (LDCs) to make progress through the creation of an efficient lo-
cal software industry. Therefore, many opportunities and challenges have opened up for
LDCs as a result the dramatic growth of open source software, but how do these countries
benefit from FOSS advantages? To capture profitable business models for FOSS products
for example, services and training adapted to the context of developing countries can be-
come an emerging frontier in the African ICT sector. However, the gap between those
which have access and control of technology and those which do not (the digital divide)
is getting wider in African countries. Likewise, the introduction and integration of ICT at
different levels of society remains a challenging undertaking, with issues such as a high
level of poverty, illiteracy, poor health services, etc. To assist the possible FOSS ICT adop-
tion and its capacity development in LDCs, it is necessary to understand processes that can
help LDCs to bridge the gap and benefit from the promising advantages of FOSS. There-
fore, it is deemed necessary in this research to identify potential factors that influence FOSS
adoption on one hand and on the other, to examine ways of ensuring how these factors
are likely to affect the current deployment and future trends in a less developed country.
In other words, factors that affect users’ behavior in FOSS adoption need to be assessed
and emphasis also need to be placed on the resulting impact of these factors on local ICT
capacity development in the country under consideration.
As FOSS adoption initiatives to improve national software industries and promote de-
velopment outcomes are taking place with positive results through micro-enterprises in
countries like Argentina, Brazil, Costa Rica, Pakistan, India, etc., (Georg et al., 2018), it is
certain that the introduction of FOSS ICT in small and medium enterprises (SMEs) can
bring real benefits to developing countries such as Ghana, to cite one example.
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1.2 Problem statement

It is increasingly difficult to query the relevance of Information and Communication Tech-
nology (ICT) to civilization these days. ICT represents an important channel in informa-
tion systems, one that helps to build communities and societies of knowledge. It incor-
porates powerful tools for spreading and sharing information and knowledge that con-
tributes to poverty alleviation, income generation and empowerment. According to Har-
ris (2004), given the right conditions, ICT has proved capable of stimulating social and
economic development in terms of improved education, health care, agriculture, trade
and local culture. Hence the information society is defined as a form of post-industrial
society where knowledge is the central resource in the economy (Toffer, 1980), and the
fast-changing environment of today’s information society has created new insights and
possibilities for a redefinition of how to run economies. These new changes are due to
the growing integration of global business, the spread of internet access and fast-growing
information technologies such as new software development. It has over time become
essential for all economic actors to participate in the global knowledge network (OECD,
1996; Archibugi and Lundvall, 2001). Software is therefore considered to be one of the
most important industries in an information society (Baltac, 2003), providing a wide range
of benefits to LDCs as well as more developed countries, and also engendering a major
challenge in terms of the availability of ICT infrastructure within organizations or enter-
prises. In fact, small, medium and large size enterprises using and developing information
and communication technology nowadays are making significant investments in complex
information systems such as: enterprise resource planning (ERP); enterprise content man-
agement (ECM); business process management and product lifecycle management sys-
tems; human resource management systems; shopping cart software; accounting software;
office suites, etc. In other words, companies have increasingly invested in IT systems in
order to enjoy the promising benefits. However, several IT systems projects in companies
face constraints and subsequently result in failure (Chang, Cheung, Cheng, & Yeung 2008).
In addition, vision is undeniably critical to introducing FOSS in the IT world.
Research investigations in this area have revealed that the adoption of FOSS provides im-
portant advantages for companies. These advantages can be exploited to overcome, for
example, constraints that companies face in their IT project investments and implementa-
tions, especially in LDCs. Open source software creates opportunities for LDCs to achieve
competitiveness in critical IT technologies while lowering the costs of ownership, improv-
ing access to IT resources, and easing adaptation to local needs (Ghosh, 2004). Since LDC
governments recognized the potential benefits of adopting FOSS, efforts continue to be
taken in order to make the most of this potential. Thus, governments, national and in-
ternational organizations worldwide are looking for different strategies and policies, but
despite this, FOSS adoption is extremely sluggish (Victor Van Reijswoud & Topi C., 2004;
Victor Van Reijswoud, Arjan de Jager, 2008). To benefit from the opportunity that the free
software movement philosophy offers, it is then up to each LDC to understand the re-
lated factors that affect FOSS adoption and the generation of an efficient national software
industry capable of delivering and expanding FOSS advantages in a developing economy.

1.3 Rationale

1.3.1 Problem justification

In LDCs, a high level of poverty, illiteracy, poor health services, lack of ICT awareness and
infrastructures, political instability, etc., are issues that affect development prospects and
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the current challenges facing these countries. In conditions of such poverty and its atten-
dant deprivations, how can policy makers and key stakeholders make informed decisions
about the benefits and the implications of choosing open source solutions? FOSS offers
solutions to many of these problems LDCs face, including unaffordable software prices,
software piracy, and monopolies caused by software giants that prevented the local in-
dustry from expanding (Kayani, 2005). Findings demonstrated the pertinent advantages
of FOSS for LDCs and the growing interest shown by some local governments in using
FOSS, yet the roll-out of software is still very slow in these countries. Although some in-
vestigations were carried out in order to identify factors that prevent LDCs from benefiting
from the software advantages, a more in-depth study is required in what are the factors
that affect users’ adoption of FOSS in a specific area in order to provide additional insight
into how ICT academia, experts and business managers could make informed decisions
about the benefits of FOSS. Only a few investigations have been conducted to follow up
on this issue in the management and business area focusing specifically on local concerns
and perspectives. For this purpose, the present PhD research aims to identify strategic
influencing factors for adoption of FOSS in Ghanaian SMEs, and to plan how to support
software capacity building and development in Ghana.

1.3.2 Why Ghana as a research field?

1. From a general point of view
Ghana is considered a LDC since it fits the criteria that are used to identify such
countries (World Economic Outlook Report, April 2015). In fact, carrying out re-
search in LDCs can often be more problematic than in so called developed countries
since researchers can face a variety of problems. Some of these problems were also
observed by Pender, J. (1996):

• Poverty, livelihood insecurity, vulnerability, and low income;

• Lack of access to markets with subsequent low prices for the produce;

• Inadequacy and unfairness of laws and regulations;

• Lack of voice and power of ordinary people in the national and local policy-
making;

• Gender oppression and inequality;

• Lack of recognition of rights, including: tenure over land and resources (cus-
tomary and/or statutory); citizenship; civil rights; human rights;

• Victimization of local people by powerful outside entities (e.g., government,
military, private enterprises);

• Problems related to environmental management and conservation (e.g., defor-
estation, restriction to access natural resources, climate change);

• Insufficient and unreliable access to health care and education;

• Conflict and war and natural disasters; etc.

Indeed, since the shared vision of stakeholders is to address the above issues in or-
der to boost sustainable growth, research in economically poor regions becomes ab-
solutely essential. Research efforts should thus be proportionate to the severity of
social, political, economic and environmental issues of regions. Moreover, increased
knowledge of these issues is always valuable as a means of achieving greater re-
search investigation and understanding.
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2. From a specific point of view
Ghana (a West African country with a surface area of 238,533 square kilometers)
has sought to improve the quality of life of indigenous peoples and foster national
development since the end of the colonial era:

Country profile: Apart from the fact that Ghanaian people agitated earlier than other
African colonies for independence, which led the country to be the first black African
country to achieve independence in 1957, at the end of British colonization Ghana
has become one of the few African countries to experience exceptional political sta-
bility and economic growth. This is proof of the will of Ghanaian leaders to shape
their own future by democratic means in order to gain a place on the world’s list of
developed countries.

Politics: Ghana is considered to be one of the more stable countries in West Africa
since its transition to multi-party democracy in 1992. The country enjoys a high
degree of media freedom and the private press and broadcasters operate without
significant restrictions.

Society: With a population of 25.5 million of people of whom the majority (58%)
are under 25 years of age, the population life expectancy is about 64 years for men
and 69 years for women. This means that the country has an important productive
human capital. Moreover, the 3.4% annual rate of urbanization from 2010 has led
a rise of the urban population equal to 54% of the total population (Sources: UN,
World Bank, 2016).

Education: In 1986, Ghana government kicked off a series of reforms in reaction to
the degradation of the education sector. Consequently, the Education Sector Project
(EdSeP) is rooted in a sectoral and macro-economic context. In recent years, the Sec-
ondary Education Improvement Project (SEIP) was approved and declared effective
on October 2014 (Word Bank Education Projects, 2017). The development objective
of the SEIP for Ghana is to increase access to senior secondary education in under-
served districts and improve quality in low-performing senior high schools (SHSs)
in Ghana, and comprises a number of pillars that include for example ‘expanded ICT
and Internet connectivity in schools’. (Sources: UN, World Bank, 2016/2017).

Economics: Notwithstanding the various challenges that LDCs face, most of them
(including African countries) often have significant and varied natural resources.
The abundance of natural resources should provide a good basis for these countries
to support and contribute to a good starting point for development. For instance,
the Ghanaian economy has been blessed with plentiful natural resources such as in-
dustrial minerals and hydrocarbons. It produces high quality cocoa and is one of
the largest producers of cocoa in the world. Gold, cocoa and more recently oil form
the cornerstone of Ghana’s economy. The nation’s GDP at purchasing power parity
(PPP) was estimated at $120.8 billion in 2016. The services sector accounts for 56.4%
of its GDP in 2016 followed by manufacturing industry 24%; agriculture 19.5%; etc.
More recently, its economy has been affected by a growing public deficit, high infla-
tion and a weakened currency (Cedis), resulting in it seeking an IMF bailout. How-
ever, until 2013/2014 Ghana was hailed as a model for African growth (Sources: UN,
World Bank, 2016).

Information and Communication Technology: The Ghanaian government decided
in 2003 to introduce the ICT for Accelerated Development (ICT4AD) policy with
the vision of engineering an ICT-led socio-economic development process with the
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potential to transform Ghana into a middle income, information-rich, knowledge-
based and technology-driven economy and society (Gillwald, 2005). Moreover, dif-
ferent programmes focusing on ICT in Ghana managed to increase internet access
from 23.5% of the population in 2015 to nearly 29% a year later in 2016 (Sources:
UN, World Bank, 2016). Ghana is reportedly moving towards FOSS (Ikhemuemhe,
Godfrey, 2003), however studies also showed that in the desktop environment, the
Windows operating system for the most part prevails over FOSS operating systems
(Wayan Vota, 2010). Institutions such as the Ghana India Kofi Annan Centre of Ex-
cellence in ICT and other user groups (Students Linux Space, Ghana Open Source
Society, Ghana Bloggers Community, etc.) are advocating the adoption of FOSS in
the country, but a lot more needs to be done (Worlali Senyo, 2010).

1.3.3 Why industry, especially Small and Medium-sized Enterprises (SMEs)?

Nowadays, small and medium-sized enterprises (SMEs) make a major contribution to the
economy of every country. It has been empirically demonstrated that the adoption and use
of ICT could prove to be highly advantageous in terms of efficiency, effectiveness, innova-
tion, growth and competitiveness for enterprises. In fact, to benefit from the advantages
of information technologies, companies should align their managerial and productive pro-
cesses with ICT systems. SMEs represent the majority of companies operating within the
industrial sector across the world. The choice of SMEs within the industrial sector is sup-
ported by the fact that large-scale industry has not been an engine of growth and a good
provider of employment; these industries already receive enormous support through gen-
eral trade, finance, tax policy and direct subsidies, while SMEs mobilize funds which oth-
erwise would have been idle; SMEs have been recognized as a seedbed for indigenous
entrepreneurship; they promote indigenous technological know-how and use mainly lo-
cal resources, and thus have fewer foreign exchange requirements; they cater for the needs
of the poor and adapt easily to customer requirements (Abor Joshua and Nicholas Biekpe
2006).
Globally, the definition of small-scale enterprise has been a very controversial issue. For
example, enterprises in the USA businesses with fewer than 500 employees are termed as
‘small and medium-sized enterprises’, while in the European Union a ‘small and medium-
sized enterprise’ is defined as one with a headcount of fewer than 250 employees (OECD,
SME and Entrepreneurship, Paris, 2005). In Ghana, SMEs are broadly classified as rural or
urban. The rural enterprises consist of individual artisans, groups of people working in the
fields of pottery, basket weaving and dress making. Others include baking, blacksmiths,
leather works and textiles. The urban enterprises are either organized or unorganized. The
organized ones have registered office space and paid employees. The unorganized ones
have no paid workers and often operate in occasional open spaces (Osei B et al. 1992).
Nowadays, the principal activities of SMEs in Ghana are in agriculture, manufacturing,
commerce and services. Therefore Ghanaian SMEs are capable of play a crucial role in
stimulating growth, generating employment and contributing to poverty alleviation in the
country. For instance in the service sectors, Ghanaian SMEs represent a competitive busi-
ness environment (UN, World Bank report 2016). However, SMEs are not entirely exploit-
ing the potential of ICT as do large companies (Al-Qirim, 2004; Girgin, Kurt and Odabasi,
2011). In fact, the adoption and the diffusion of ICT in smaller enterprises is low; FOSS
adoption and IT systems innovation in SMEs industry are often in the embryonic stage of
development (Girgin, et al, 2011). However, these companies have the advantage to be
more flexible and adaptable to changes of market demand due to their less complicated
structure (Assinform, 2010). To encourage ICT investment in these smaller companies it is
necessary to opt for FOSS solutions since it could be argued that FOSS acquisition, labour
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and switching costs (costs of ownership) are free or small (Ghosh, 2004; May, 2006); FOSS
could help SMEs to be more independent from other companies’ IT systems, compared to
large companies that compete on a worldwide level; etc.
The above- mentioned reasons have given Ghana a privileged place as a research field
among other LDCs and, moreover, fundamental evidence such as the researcher’s famil-
iarity with the different cultural scenarios in Ghana, and his experience in community and
public relations will be significant assets that could help in such mapping and collection
of data in the country.

1.3.4 What is the link between FOSS use in SMEs, ICT capacity building, eco-
nomic development and the local context?

Today, successful developments rely on the software industry and the manufacturing sec-
tors. That is, creativity, innovation and entrepreneurship, along with the software indus-
try, are essential factors to remedy LDCs problems. Since the means for addressing socio-
economic and environmental issues can be more limited in LDCs, the introduction of FOSS
in these countries industries can provide more possibilities and opportunities in terms of
solutions through the cost reduction offered by FOSS, flexibility, and skills development
advantages. Thus, fundamental advantages of FOSS, unlike proprietary software, could
complement efforts in ICT capacity building and generate socio-economic development.
These efforts represent a circle of knowledge growth that emanates from the FOSS commu-
nity which, according to Garzarelli et al. (2008), is nothing more than a learning commu-
nity where the emergent knowledge has significant productive value. FOSS community
is mainly about the exchange, production and re-use of one service: knowledge (Garzarelli,
2004). The exchange, production, and re-use of knowledge which represent the roots of
FOSS ideologies could enable citizen (user) participation in shaping and developing local
content. This is because FOSS ideologies provide a platform on which software develop-
ment communities may start their own local efforts. In fact, offering a fully localized FOSS
platform is the most viable solution for socio-economic development of LDCs to tackle
their ICT dilemma (Jaffry & Kayani, 2005).
In addition, it is important to emphasise that the link between ICT capacity building,
development outcomes (economic, social and human) and local context could be better
achieved through the firm. In effect, Chesbrough’s open innovation model posits the or-
ganization as the main actor that takes in ideas from outside and refines them in traditional
research and development activities (Chesbrough, 2006). The concept of economic devel-
opment has its roots in the economics of the firm. Specifically, micro-enterprises are impor-
tant in assessing development outcomes from their use of ICT (Georg et al., 2018). Roztocki
and Weistroffer (2016), have had clear confirmation of this point of view and claimed that
through the use of ICT, micro-enterprises become more efficient, create more value, and
affect development even more. It should be noted however, that development generated
by the increasing use of ICT in SMEs could often be accomplished through FOSS. Because
FOSS can be used for free, it enables micro-enterprises to try it out and build new services
and products using it as a basis (Georg et al., 2018).

1.4 Research question and objectives

The scope of this PhD research is to conduct research which focuses on identifying factors
that influence FOSS adoption in SMEs on one hand and on the other, understanding the
FOSS adoption phenomenon as applied to a territory where there are credible elements to
make it feasible, but where a proper investigation has not yet been conducted.In effect, the
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thesis that the central focus is on FOSS adoption has given way to explore the factors that
influence FOSS adoption in SMEs and its impact on ICT capacity building and develop-
ment in Ghana. In other words, the scope is to identify and possibly explain what drives
or blocks Ghana’s entrepreneurship from using FOSS in order to provide IT professionals,
academia, leaders, etc., (major stakeholders) with further insight into ways of making and
improving the strategic decisions of FOSS adoption in SMEs for LDCs such Ghana, which
has decided to increase ICT for development (ICT4D).
As previously mentioned, the principal actors in this study were restricted to organiza-
tions, especially small and medium-sized enterprises (SMEs), thus focusing on Ghanaian
IT users and connoisseurs within SMEs. The central question which guided the research
objectives is derived from all the reviewed literature discussed in the second chapter, and
is:

What are the potential factors influencing FOSS adoption and the resulting impacts on local
ICT capacity and development in Ghana?

This central research question could in turn be broken down into two secondary research
questions such as:

1. What are the potential factors influencing FOSS adoption in Ghanaian SMEs?

2. How can these factors influence the deployment of effective FOSS ICT for development in
Ghana?

1.5 Plausible theoretical models

Technology acceptance model (TAM): To understand the complex adoption and imple-
mentation of new technology, there needs to be thorough assessment of user acceptance
of that specific technology: Davis’s technology acceptance model (1989). Several stud-
ies have replicated Davis’s (1989) original acceptance model (Adams, Nelson et al., 1992;
Davis 1989; Hendrickson, Massey et al., 1993; Segars et al., 1993; Subramanian 1994; Szajna
1994), and results have confirmed the validity of the instruments used by Davis. For ex-
ample, given the effectiveness of the model, only 10 years after its publication, the Social
Science Citation Index listed more than 400 articles that had cited both of Davis’s intro-
ductory articles on TAM methodology as indicate by Venkatesh and Davis (2000). Since
then, continued interest has been shown by several researchers (Van der Heijden, 2004;
Bruner & Kumar, 2005; etc.), in the use of this model to come up with informed techno-
logical innovation decisions. Following Davis (1989), and other research works, it may be
noted that user acceptance for new technologies is the sine qua non condition that allows
decision-makers to identify what really constitutes factors influencing the adoption and
the use of a specific technology. That is, the managers of firms or organizations need to as-
sess the system adoption acceptance from the perspective of their users. This should help
organizations that are willing to invest in IT, as well as FOSS, to prepare their IT users to
face new challenges and learn how to make good use of the system to reap tangible bene-
fits (Chang et al., 2008). Following on from this argument is the statement that justifies the
consideration of the technology acceptance model (TAM) as a plausible and fundamental
model for a good evaluation of user acceptance of IT in this study. Specifically, the adapted
model of FOSS technology of Gallegoa, Luna and Bueno (2008) is taken into account in this
research work.

Social identity theory (SIT): Moreover, the above argument has led to the considera-
tion of social identity theory (Tajfel and Turner (1979) as the most focused theory in this
study. Social identity theory could involve a number of elements, including individual
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and social aspects of FOSS adoption. That is, since technology users involved in the in-
vestigation come from a specific context where they all share common historical origins,
at the same time as being profoundly affected by national, socio-economic and cultural
environment characteristics, social identity theory should be a valuable theory that could
provide a specific and valuable contribution for this research, because it includes specific
aspects and other elements to which they should conform.

Technology, organization and environment (TOE): Although TAM and SIT are con-
sidered as fundamental models involved in this study, the technology, organization and
environment (TOE) framework (Fleischer, 1990) has not been overlooked. This is because
even the technological dimension of FOSS has appeared as common characteristics (soft-
ware flexibility, quality, compatibility, etc.), it describes both the internal and external tech-
nologies relevant to the firm, as well as organizational and environmental dimensions en-
compassing the specific geopolitical context. In other words, the managerial structure and
the arena in which the firm conducts its business and dealings with the government (Tor-
natzky and Fleischer 1990) could also influence the process by which users adopt a new
technology.
Based on each of these three models (TAM, SIT, TOE) that have already been used to as-
sess studies in this field, factors derived from shortcomings of some of these theoretical
models are identified. All the presumed factors of these models are incorporated into a
single framework (see Chapter Three). This single framework should comprehensively
cover the adoption factors of FOSS that are considered for this research investigation. In
fact, several factors identified through the three models resulted in a range of hypotheses
that will be developed in the literature review chapter.

1.6 Research methodology

The dissertation is mainly a scientific-gap driven research that comes to an end with some
brief policy suggestions in the final chapter.
Based on the above rationale, a mixed method (quantitative and qualitative) approach is
considered the most appropriate for this study. In other words, the research approach
is both deductive and inductive. The overall methodology procedure comprises the fol-
lowing two main steps: data collection and data analysis. Data collection in general was
basically done through various primary sources, involving key informants. The data was
gathered using questionnaires and group interviews during the survey. Other data sources
mainly covered different journals, such as those on Management Information Systems; In-
formation Systems Research; Information and Management and Management Science; So-
cial Science (Elsevier); Political Economy; etc. That is, pertinent publications were found
in the literature of a number of academic domains including business studies, information
systems, science and technology, sociology and strategic management, psychology, and
political economy. Most of these publications take the form of research papers that include
literature analysis studies on IT/FOSS adoption. Moreover, to ensure broad participation
to the survey and to obtain consistent information from motivated participants, data col-
lection was generally supported by academics and decision makers of some Ghanaian
organizations. Likewise, anonymous questionnaires were introduced without prejudice
to respect for the privacy of some participants, where appropriate. Data analysis was
respectively carried out using two approaches: the quantitative approach involved the
application of statistical methods that simultaneously analysed multiple variables (mul-
tivariate analysis using structural equation modelling), and the qualitative approach en-
tailed a combination of Delphi and SWOT techniques which facilitated the participation
of more effective experts and sought their opinions on specific issues in relation to the
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research objectives. The techniques were employed in order to gain deep insight into
the FOSS adoption phenomenon in Ghana. The justification for and key characteristics
of these techniques of analysis are explained in more detail in the methodology chapter
(Chapter Three).

1.7 Thesis structure

The thesis outline is presented in order to provide the reader with a quick overview of
different stages to be included in the thesis as follows:

1. Chapter One: Introduction

2. Chapter Two: Literature review

3. Chapter Three: Research methodology

4. Chapter Four: Presentation and interpretation of the results

5. Chapter Five: Discussions, recommendations and conclusions.

The introductory chapter lays the foundations for the thesis. The chapter sets out the
problem from which the topic of this study arises and provides a map for the investigation.
In fact, Chapter One presents the general overview of the topic, announces the research
problem and the objectives. Furthermore, the chapter explains the rationale underpinning
the research, presents the possible models involved and briefly describes the methodology
structure. In Chapter Two, the literature review explores what is already known in rela-
tion to the research topic and persuades the reader that there are unanswered questions
which need to be addressed. Briefly, the chapter provides a definition of some key con-
cepts, explores the emergence of the FOSS movement worldwide, its impact on software
industry and consequently on development outcomes. Moreover, the chapter presents
and discusses the plausible theoretical models mentioned, their derived factors consid-
ered in several FOSS adoption studies and the hypotheses they could involve. Chapter
Three details the steps taken to answer the research question. Initially, the chapter dis-
cusses the empirical approach to the research problem and presents the justifications for
the selected methods in terms of its advantages and disadvantages against other possi-
ble methods. Subsequently, the mixed method (quantitative and qualitative) approach is
developed by detailing the respective data collection and analysis steps of each method.
Chapter Four presents in general the results of the analysis and then uses the concep-
tual angle of a SWOT framework to interpret the results. The final chapter concludes the
research work by summarizing the investigation undertaken and reflecting on policy sug-
gestions for building a viable FOSS driven ICT capacity and development in Ghana.

In summary, to better understand the thesis and the chronology of its drafting process,
it is deemed necessary to underline in this introductory chapter the theoretical and con-
ceptual framework underpinning the topic. Therefore, the reader must bear in mind that
in this thesis, the research questions hold central and fundamental attention to both the
overall purpose and design of the thesis, and all the chapters are closely interlinked. In
addition, a point that should not be underestimated and that shares fundamental concerns
with the thesis when it comes to FOSS adoption in Ghanaian SMEs, is that, to the best of
my knowledge, no one has written about this yet.
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Chapter 2

LITERATURE REVIEW

2.1 Introduction

This chapter defines some key concepts and provides an overview of previous research on
FOSS adoption and its implementation. It also introduces the theoretical models for the
case studies that bring out the main focus of the research described in this thesis. The main
focus of this literature review work is to survey previous studies on factors influencing
FOSS adoption in less developed countries. This is done with a view to delineate the key
data collection requirements for the primary research, which according to Denscombe,
(1998), formed part of the emergent research design process.

2.2 Part One: Information and Open source software technolo-
gies

2.2.1 General understanding: Concepts and definitions

In general, information and communication technologies (ICTs) refers to forms of tech-
nologies that are used to create, store, share or transmit, and exchange information. For
years, information has become a major stake, and the settlement of automated ICT in com-
panies or forms of organizing seems to offer an answer to these needs. All ICT structures
(ICI1 ; IT2 ) are associated with a substantial change in the way humans organize them-
selves for instrumental purposes. This change is explained by features that allow them to
transcend barriers that the traditional communication technologies do not have: reaching
many people simultaneously; overcoming geographic boundaries; overcoming social and
literacy barriers; providing frequency and repetition of contact; storage of information for
on-demand access; capturing the reality of events, by depicting them graphically and in
real time; greater efficiency (lower costs) in sending and receiving information. For ex-
ample, technologies such as the telephone, the railway and office paperwork have had
profound effects on the structure of modern organizations. Computers have been applied
to problems in medicine for several decades and in school education (Sproull and Kiesler,
1991). With the same vision, the Executive Director of Bridges.org also contends that ICT
is a key weapon in the war against world poverty (World Bank, 2005). ICTs offer a great
potential to empower people in LDCs to overcome development obstacles; to address the
most important social problems they face and to strengthen communities, democratic in-
stitutions, a free press, and local economies (Peters, 2003). ICT is observed to include the

1Information and Communication Infrastructure (ICI) which refers to physical telecommunications sys-
tems and networks (cellular, broadcast, cable, satellite, postal) and the services that utilize those (Internet,
voice, mail, radio, and television).

2Information Technology (IT) that refers to the hardware and software of information collection, storage,
processing, and presentation.
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full range of electronic technologies and techniques which are used to manage the infor-
mation as reported by the United Nations Development Programme (UNDP). ICTs are the
engines that drive the deployment of knowledge and information and are also pipes and
mechanisms, through which knowledge and information are transmitted. Therefore, ac-
cess to the internet returns as an important component of the smart grid because it can
support the transmission and the exchange of information.

Brief historical of OSS/FOSS

Just for a brief record, until the ’70s software was seen like a natural component of a com-
puter, which allowed to give a “possibility” to the hardware that was acquired with costly
money. The developers that often worked in academic area, exchanged codes freely. It was
only around the ’80s that software was considered to be an added value and becoming an
“owner”, that is buyable separately from the computer, distributed already precompiled
without sources codes and protected from licenses with legal valence that prohibit the
unauthorized copy and distribution of it (Barbara Russo et al., 2009).
Starting in the 1980s, Richard Stallman3 reintroduces the philosophy of shared ideas and
program code in the software world. According to Stallman, four freedoms that must be
respected to consider software “free” are: “[. . . ] Freedom zero is the freedom to run the
program as you wish, freedom one is the freedom to help yourself, in other words the
freedom to study the source code of the program and then change it to do what you wish.
Freedom two is the freedom to help your neighbor; that’s the freedom to make copies and
distribute to others, and freedom three is the freedom to help your community, that’s the
freedom to publish modified versions so others can get the benefit of your contribution.
These four freedoms are all essential; in order to be free software the program must give
you all of these freedoms.” In 1989 R. Stallman synthesized these freedoms in license GNU
General Public License (GPL). The software protected by such license can be unreservedly
used, modified, copied and distributed (R. Stallman, 2002, 2007, 2008, 2009). Open source
programs are typically developed by a community of developers without a specific com-
mercial aim. In fact, according to Ron Goldman et al., (2005), doing open source requires
transparency and openness. This means that it is necessary to be open to new ways of
doing things, and this openness may result in benefits for all participants. The more an
open source project encourages conversations and exchanges among all of its community
members, the more benefits it will get from using the program. What is particularly im-
portant about open source is that the development process must be effectively open. That
is, all users or developers, both internal and external of a specific environment, need to
have the same access to the source code and be able to fully participate in discussions and
decisions about its design. Over time, news terms (Open Source Software - OSS, Free and
Open Source Software – FOSS) related to "free software" were born. Practically as a result,
there is not a great difference between OSS and FOSS or derived terms (FLOSS, F/OSS,
etc.). These terms often become confused or are used as synonyms, in different research
works. Observing the following figure (Figure 2.1) presented below, free software more
proposes a relevant approach to the topic that extends the field of computer science devel-
opment, while the open source consists of a sort of compromise between these ideals and
the practical requirements of market (Bernard Dione, Rejean Savard, 2007).

3Richard Stallman, graduated in physics to Harvard University in 1974, was a developer of talent in that
year. He decided therefore to actively undertake a new plan aimed at the creation of an operating system
called GNU that was compatible with UNIX, the system more diffused at that age, but completely free. (Sam
Williams, (2002). Free as in Freedom: Richard Stallman’s Crusade for Free Software. Jeffrey Holcomb, ISBN:
978-0-596-00287-9).
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FIGURE 2.1: Free software vs. Open source.

 

FREE SOFTWARE

Freedom of the code

Source code will always be available 
and can never be restricted

OPEN SOURCE

Freedom of the developer

Code can be included in proprietary 
works under certain conditions

Despite being fully aware of the confusion of these terms, the relevant approach sug-
gested by the free software will remain the main idea in this research work. In others
words, what interests us in this topic is not the confusion surrounding these terms, but
instead the issue at hand is to understand how this technology with an overview sense
could be more adopted and used in order to benefit from its promising advantages. For
this reason, the term “free open source software” (FOSS) should be more used in this topic
in order to involve the complete meaning of this technology in the research investigation.

Open source VS Closed source

Nowadays there are different producers of software. Some software is open source and
others are closed or proprietaries. This distinction is related to the scope of use and con-
straints to take in consideration before using a software. In fact, the way of production
affects different aspects of software usability, price, efficiency, efficacy, duration of use that
can be long term or court term (Fabio Manenti, and Stefano Comino, 2003). For instance,
while FOSS is usually distributed by single developer or new groups that are not looking
to maximize their profit and offer different solutions for their users, closed/proprietary
software is produced by potential firms that are able to advertise their products around
the world by achieving a high number of clients and selling a huge number of product
units with the main purpose to maximize the profit (Fabio Manenti, et al., 2003). In some
public administrations for example, open source is supported not just for its best price but
also for its possibility to increase the welfare of citizens (UNCTAD, 2003).
What makes the fundamental difference between FOSS and the proprietary software is the
‘source code’ in the producing process analysis. Source code in open source is offered for
free. Open source gives the possibility to change and develop its source code and the pos-
sibility to share it as well another time. These properties of open source are the opposite
of the closed source. With closed software there is no access to the code source. Moreover,
it is conserved and supported by copyright4 law.
There are other aspects to take into consideration in the process of production like the
modularity according to Howard Baetjer, Jr, (1998); James W. Paulson et al., (2004) and
others, (see the next section 2. for more details). Tim O’Reilly, (1999); Audris Mockus et
al., (2000), state that open source production is more modular than the closed one. In fact,
this explains why open source development fosters faster systems (Eric S. Raymond et al.,
1999). Consequently, defects are fewer on the open source and frequent in the closed one,
but usually these defects are fixed quickly with the proprietary software (Audris Mockus
et al., 2000), and this explains the main purpose of profit and strategies used by closed
software firms to win money.

4Copyright is a legal right created by the law of a country that grants the creator of an original work
exclusive rights for its use and distribution.
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2.2.2 Software industry, local capacity building and development outcomes

FOSS impact on software development and software industry

Software industry is in a phase of closing the merchantization stage with the introduc-
tion of FOSS (Pykalainen, 2007). In effect, the introduction of FOSS in software industry
is threatening closed software companies’ high profits. Different software characteristics
such as the freedom enjoyed by its users; the free of cost; the customization; the system
functionality at faster speed; etc., have led for example Linux5 or its popularity and suc-
cess in the software industry (Sources – The Linux Foundation). With a significant inter-
net presence, the numbers of free open source software are increasing day by day, and
have changed the paradigms of the software industry making the reality of FOSS a phe-
nomenon. ‘Open Source For You’ Magazine of December 2017, notes that there exist nu-
merous open source projects such as PHP; Python; PostgreSQL; Perl; MySQL; Mplayer;
Apache; VLC; Audacity; Inkscape; GIMP; Enlightenment; OpenLDAP; and many oth-
ers that have triggered numerous changes in the software industry. In general, this pro-
gressive increase is supported by the commercial sector that wishes to make profits from
their investments. Though, a fundamental reason is well-founded on the coordinating
distributed learning process that occurs during the software development. This strategy
is known as modular programing6 that forms the guiding principle behind most of the
advances in software construction (Taylor, 1990). According to Bertrand Meyer, (1988),
what makes a software design evolvable is the modularity. FOSS production usually is
based on other components that exist before (Bruno Rossi, et al., 2015). These components
are inputs available through preceding work of specialists who have built those inputs of
which developers could take advantage to compile and build new open source programs.
By doing this, software component as laid out by Howard B. (1998), constitutes work-
ing capital for developers, to be used in the construction of the software tools they build.
Once a developer manages to achieve the final point of FOSS production, the code source
of the program is made freely available for study, improvement, and redesign by other
users or developers and so forth. In fact, this explains why FOSS development involves
the community of developers without a specific commercial aim. Doing open source re-
quires transparency and openness. It requires being open to new ways of doing things.
This openness could result in benefits for all participants, to the extent that the more an
open source project encourages conversations and exchanges among all of its community
members, the more benefits it will get from using the program. What is really important to
note about the impact of FOSS on software development and software industry is that the
development methodologies bring by FOSS in the software industry must be effectively
open. That is, all users or developers, both internal and external of a specific environ-
ment, need to have the same access to the source code and be able to fully participate in
discussions and decisions about its design. By building software in a modular fashion, a
relevant benefit for software evolvability is promoting. This goes beyond the evolvability
of particular products (Howard B., 1998), that can be possibly adapted to local needs and
specific sociocultural contexts.

5Linux is a Unix-like computer operating system assembled under the model of free and open-source
software development and distribution. The defining component of Linux is the Linux kernel, an operating
system kernel first released on September 17, 1991 by Linus Torvalds

6According to Howard Baetjer, Jr, (1998) in his book Software as Capital, “Modular programming, then, is
a manifestation of division of knowledge in capital. In modules, different sets of knowledge are embodied in
such a way that they can usefully be shared across time and space. But of course, merely to divide knowledge
into modules does not ensure success. The modules must be complementary to one another in use. That
means both that they must fit, and also that people who use them must be able to see without too much
trouble just how they fit”
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Capacity building in software industry and its development outcomes

One can define local capacity building as the process aiming to facilitate, in conjunction
with the local stakeholders, a consolidation of their capacities at an individual, organi-
zational and sectorial level to allow them to evolve and adapt to the new contextual re-
quirements and fulfil their role within a local governance structure (Cotonou Agreement,
2004). On the basis of this definition, FOSS capacity building in software industry can
analogously be defined as the process that involves capacity of users or developers to use
existing FOSS products, in adapting and developing new FOSS products for new contex-
tual requirements. But, how does FOSS facilitate this change? In Bertrand Meyer’s termi-
nology, there are two main kinds of software evolvability for us to consider as a response
to this question:

• extendibility – that means, the ease with which software products may be adapted
to changes of specifications, and

• compatibility – that means, the ease with which software products may be combined
with others (Bertrand Meyer, 1988).

In software engineering, modularity is acknowledged to be fundamental to software ex-
tendibility, compatibility, and reusability. This process leads us to view software develop-
ment in itself as a learning process. According to Howard B., (1998), "if a system cannot
be understood, then further learning in respect to it is hindered". Thus, a system must be
designed so as not to impede access to its code and must be able to be easy to use. The
freedom of the system (code) reusability is absolutely attributed to open source software
production. Hence with code reuse, software that has been accomplished before does not
need to be repeated, but rather it brings opportunity to adapt and improve existing soft-
ware in response to changing needs. Indeed through capacity building efforts, modularity
in software (FOSS) construction promotes evolvability in ICTs sectors. This could explain
the reason why Beth Walter Honadle, (1981), sustains that capacity building is expedited
by ICT technologies. Likewise, the purposes of several projects have drawn our attention
to the role of FOSS as a technology that can help increase ICT use among various sectors
involved in development activities (UNCTAD 12th session, 2008).
In general, development could be defined as good outcomes in education, employment,
shared values, public-private innovation, etc. In considering development outcomes, Har-
gittai, E., (1999) and other studies have shown that the rate of information technology dif-
fusion is correlated to the general level of socio-economic development. At this point, ca-
pacity building based on existing capacities and competencies in the environment should
be focused on human resource development (suitable skillset) and management (strat-
egy, organization, knowledge and information) to prime the sustainable development.
According to Pearce, D., (1988), sustainable development treats socio-economic and en-
vironmental issues, where the social factor takes in consideration work and revenue of
local population; the economic factor has to maintain the welfare (security, education,
health, democracy, participation, justice) distributed in fair way between different classes
and genders; and the environmental factor maintains the natural resources quality and
its reproduction. In fact, the concept of development outcomes can be grouped into the
economic, social and human dimensions (Malaquias, et al., 2017), and capacity building
focuses on improving the process of development of these dimensions and strengthening
it.
In simpler words, one cannot discuss capacity building without highlighting the concept
of development outcomes. To keep the on-going betterment of development, continuous
improvement approach can be then envisaged through FOSS adoption since one of the
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most important advantages of FOSS is the aspect of the software evolvability (extendibil-
ity, compatibility, and reusability) that gives the opportunity for arbitrary localization and
customization.

2.2.3 FOSS technologies for organisations - SMEs

The onset of the internet and ICTs revolution are completely changing our lives in an un-
precedented manner. ICT has changed in different activities the way we work and look
at our administration. In industry world-wide, FOSS has matured and its acceptance and
market growth have increased to the extent that it is considered a viable solution and a
serious contender to proprietary software (Weller and Van Belle, (2007). Therefore, new
business models have emerged as new types of entrepreneurship and new forms of leader-
ship under the day-to-day integration of a wide range of information technologies tools in
the sector. FOSS has then extended its roots deep into the different areas by offering a vari-
ety of software solutions (Kevin Johnston, et al., 2013). For example, number of FOSS have
made significant impact in today’s business world (Ephraim Nikoi, and Kwasi Boateng,
2014). FOSS systems are offering to organizations IT benefits at a reduced cost (Ellis & Van
Belle, 2009). Among these organizations or companies, SMEs are playing an important
role. In effect, since SMEs occupy an important and strategic place in economic growth
and development in all countries (Abor and Quartey 2010), they are considered relevant
in evaluating development outcomes from their use of ICT as laid out by Georg et al.,
(2018). At this point, better understanding of the organization environment is needed.
SMEs industry environment understanding is gained from a scan of internal and exter-
nal factors and trends that have the potential to influence this sector. Companies that are
chosen and involved in the use of open source platform, and perform a comprehensive
analysis of the intrinsic features of each software in use, achieve the best managerial and
organizational processes (Carvalho et al., 2009). Indeed, the competitive advantages that
a community could gain from FOSS adoption in a specific sector or industry depend on
the intrinsic characteristics of the specific technology in adoption. Both the advantages
concern the internal and the external environment of the sector. For example advantages
such as, functional fit of FOSS as technological proposition that is a resource of growth ad-
justment customization of work within the company; flexibility of FOSS which allows to
answer for all clients’ requests; continuity of FOSS that updates the best management of
the company; maturity of FOSS that decreases the maintenance cost for the company; and
support of FOSS that allows the company to plan its research and development, are the
key macro-areas which under the use of FOSS technologies for managerial and organiza-
tional process could affect margins and profitability of the companies (Herzog, 2006). That
is, open source’s integrated management systems, through their intrinsic functionalities,
could contribute to quality internally the organizational and managerial processes by re-
inforcing the internal coordination and giving opportunities to learning, reconfiguration
and thus transformational change within the company. Additionally, with what concerns
external environment advantages through the use of FOSS, company’s efficiency, capacity
and productivity are then seen as emergent outcomes that come from the complex interre-
lationships amongst internal and external components.
What matters most here is the significant impact of ICTs as well as FOSS on organizations.
FOSS benefits are greater for IT systems than for any other kind of applications due to
increased adaptability, decreased reliance on a single supplier, and reduced costs (Serrano
& Sarriei, 2006). The full access to the source code is of benefit when implementing the
software, when the IT system used need to be adapted to the business or the managerial
processes, the local needs and regulations. This allows organizations to reduce depen-
dency on proprietary product builders and distributors.
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2.2.4 FOSS applicability and benefits for world countries

Due to the undeniable advantages of FOSS there is an increasing market orientation in the
IT sector. In fact, Open Source Initiative’s annual reports 2016 reveal that there is tremen-
dous growth, in both open source awareness and adoption, and also in maturity across
the broader IT sector. For example, on 28th May 2015, Google announced that there are 1.4
billion Android users and 1 billion Google play users, active in May 2015. This changed
to 2 billion monthly active users in May 2017 (Protalinski, Emil, 2017; Ng, Alfred, 2017).
Governments around the world officially posted their orientation towards the free soft-
ware. Some of them are presented here with their respective aims:
With the desire to make software a public good that everyone can freely share and modify
(Kelty, C.M., 2008), and to benefit both from the private-collective method (collaborative
and open approach) that is fundamental in FOSS development (Von Hippel et al., 2003)
and the technological sustainability, the whole central administration of France passed to
OpenOffice.org - the French Ministry of Defense (Sept. 2004) “has formed a consortium
to develop a highly secure Linux-based operating system”. In January 2007 "the Italian
budget law encourages public administrations to use Open source software. The govern-
ment in December introduced a provision (art.1, c. 897) that will favor projects using this
type of software. During the coming three years, a total of 30 million euro is available for
projects that stimulate the information society. Those using or developing free software
will be given priority." In Japan, to make Linux and open source a priority for all IT pro-
curements, starting from July 2007 - the central government of Japan says it plans to spend
around $1.25 trillion yen, or $10.4 billion, on IT over the next year – in addition, the govern-
ment has said explicitly it wants to decrease its reliance on Microsoft as a server operating
system platform". To also reduce the dependence of public administration (Fugetta 2003)
and enterprises on vendors (Lee, 2006), Singapore in 2003 “offers tax breaks to companies
that use GNU/Linux operating systems instead of proprietary ones to encourage develop-
ment of the local software sector”. As creating a shared value occurs through policies and
operating practices (Porter and Kramer, 2011), the Russian Ministry on Information Tech-
nology and Communications in order to strengthen the local software development in-
dustry and increase involvement of Russian programmers in the development of software
for government and municipal needs, has held in 2008 meetings with local and multi-
national open source companies and plans to open "Competence centres", whose focus
will be to transfer the best practices from other countries in the implementation of open
source on the government level. Likewise, in June of 2006 Brazilian Ministry of Culture
supports local cultural initiatives, called Culture Points, through funding of up to BRL
185,000 (USD 88,500) - some of these resources are used to train citizens in the production
and exchange of digital multimedia using FOSS. In the United States to provide the crit-
ical benefits of FOSS such improvements in national security, transparency, sovereignty
and with the specific aim of fostering broader military adoption of open source software,
the Department of Defense (DoD) defined an Open Technology Development roadmap
in 2006 - the Open Source Software Institute helped the Pentagon develop the roadmap.
In Maghreb, to promote development in education for example, Tunisia’s “objectives in-
cluded encouraging migration to FOSS, including FOSS in school curricula, providing in-
centives to FOSS company start-ups, and ensuring that public procurement policies are
not biased against FOSS”. Initiatives have been also taken in that regards in a number of
Sub-Saharan African countries. In LDCs, where labor costs are relatively high (the total
cost of ownership outweigh the costs of software licenses), shifting from proprietary soft-
ware to FOSS may generate small savings (Nihan Yildirim, et al., (2011). Consistent with
the intent, the South African Cabinet in 2007 announced that it had approved a free and
open source strategy and that government would migrate its current software to free and
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open source software - this strategy will, among other things, lower administration costs
and enhance local IT skills (CSIS, Report 2010). With the global mission of promoting the
use of FOSS in Africa, specialized software and consulting companies have started up in
Ghana, Kenya, Nigeria, Uganda, and other countries through FOSSFA7 . FOSSFA effec-
tively supports South-to-South cooperation in which students from Ghana to Egypt and
Kenya to Namibia develop software that are then adopted by software gurus in Nigeria,
South Africa and Uganda in order to narrow the digital divide. In Ghana governmental
policies on ICT for development were taken seriously. For example, the Ghana ICT Accel-
erated Development (ICT4AD) Policy Statement fully takes into account the aspirations
and the provisions of key socio-economic development documents (the Vision 2020 Socio-
Economic Development framework; the Ghana Poverty Reduction Strategy – 2002/2004
and the Co-ordinated Programme for Economic and Social Development – 2003/2012),
however we have realized that there are not any approved FOSS policy in Ghana (CSIS,
Report 2010), and the existing procurement policy (Public Procurement Act, 2003 - Act 663)
does not clearly stipulate terms for procuring software (Wayan Vota, 2010). In Africa in
general, young professionals with a good background in computing are embracing FOSS
approach and trying to reform the accepted practice of buying pirated proprietary soft-
ware. This may also help to slowly abolish unauthorized copying of software while avoiding
proprietary monopolies in software markets, and hence may reduce or abolish many bar-
riers to industrial competitiveness that remain a threat to developing nations (Stoltz, 1999;
Reed, 2006).
In summary, the core concept of this first part of the literature review is that open source
technology can apply to the popular movement of individuals, companies and institutions
that seek to put such software into mainstream usage. Moreover, FOSS is not just a ben-
eficial and significant tool. It has, according to Rajani et al., (2003), the potential to boost
democratization and find solutions to the most pressing problems faced by LDCs. Hence,
free software movement emphasizes social and ethical benefits like ‘freedom and social
solidarity among the users and democracy’ (Stallman, 2002; 2008). However, despite the
avowed benefits of FOSS, there is only an apparent increase in the adoption rate of FOSS
systems expressly in LDCs’ companies, conversely to the high costs of proprietary sys-
tems. Although, FOSS is thought to improve cost effectiveness (Ogunyemi & Johnston,
2012), its use is still peripheral or quite limited in general (Ghosh, (2006); Gwebu and
Wang, (2011).

2.3 Part Two: Determinants of FOSS adoption

Today LDCs have come to be a principal objective for IT vendors (Dezdar and Ainin,
2011). IT vendors continue to target LDCs for the purpose of identifying new sales growth
locations (Hawari and Heeks, 2010). Nonetheless, LDCs are still lagging behind in ICT
adoption because they suffer from human; social; economic and political challenges (Ka-
mal and Qureshi, 2009; Kyobe, 2011); All these challenges include issues such as, limited
skills in ICT; low levels of ICT research and development investment; lack of a critical
mass of high-quality research to enhance innovation; high telecommunications’ costs; lack
of proper economic models for providing connectivity to the marginalized rural commu-
nities (Kyobe, 2011); absence of good quality data, lack of money, user resistance to change
and cultural issues (Kamhawi, 2008; Soja, 2009; Hawari and Heeks, 2010); etc. How can
decision-makers identify and measure the factors that influence FOSS ICT adoption or ‘us-
age’ in a specific context like Ghana?

7Free and Open Source foundation for Africa (FOSSFA) is an initiative with good potential that tries to
bring together scattered FOSS society in order to get open source on political agenda.
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Usage behavior – (Usb) at this point appear in this study as an extremely dependent vari-
able. In answering this matter, sequence of theoretical models that were used in the previ-
ous related investigations need to be reviewed.

2.3.1 Technology Acceptance Model (TAM)

TAM is a powerful model of users’ acceptance for IT usage developed by Davis (1989),
Bagozzi, Davis and Warshaw, (1992). Davis (1989) finds that the principal outcome in
this model is an individual’ behavioral intention. TAM is based on a general behavioural
model - Theory of Reasoned Action (TRA)8 developed by Azjen & Fishbein (1975). To
shape a specific information about adoption behavior, TAM shifts many of TRA’s atti-
tude measures towards two technology acceptance measures: the measure relates to the
ease of use called ‘perceived ease of use (peou), and the measure relates to the usefulness
called ‘perceived usefulness’ (pu). That is, TAM suggests that an individual’s behavioral
intention to use a new technology is determined by two technology-related antecedents
or beliefs - ‘peou’ and ‘pu’ (Venkatesh & Davis, 2000). Bagozzi, Davis and Warshaw, (1992)
claim that information technologies systems such as personal computers are new technolo-
gies that “[. . . ] are complex and an element of uncertainty exists in the minds of decision
makers with respect to the successful adoption of them, people form attitudes and inten-
tions toward trying to learn to use the new technology prior to initiating efforts directed
at using. Attitudes towards usage and intentions to use may be ill-formed or lacking in
conviction or else may occur only after preliminary strivings to learn to use the technol-
ogy evolve. Thus, actual usage may not be a direct or immediate consequence of such
attitudes and intentions”. To put it simply, the authors assume that when someone forms
an intention to act, he or she should be free to act without limitation. However, reality
shows us that he or she may face some behavioral elements’ constraints like the ‘limited
freedom to act’. Consequently to easily examine factors that influence users’ decisions,
Davis (1989) summarizes these behavioral elements in two acceptance measures (pu and
peou). The schematic of Davis’ theory is presented here:

FIGURE 2.2: Davis’ Technology acceptance model schematic (1989).

 

Based on the various acceptance measures that included the model, hypothetical rela-
tionships are envisaged:

• Perceived usefulness – (pu): ‘pu’ is defined by Davis (1989) as the degree to which
a user believes that using a particular system would enhance his or her job perfor-
mance. Therefore, the variable ‘pu’ could also be intended as the extent to which

8TRA is a broadly planned model from social psychology which is concerned with the determinants of con-
sciously intended behavior. In other words, it is more general theory that serves to understand an individual’s
voluntary behavior (Doswell et al, 2011).
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one believes that using FOSS application will enhance his or her job performance.
The wide range of advantages of FOSS make the software have in general the po-
tential to enhance users’ job performance more than proprietary software options.
It is then certain that there is a strong relationship between external stimulus and
perceived usefulness, and between perceived usefulness and behavioral intentions
of users (Davis, 1989; Venkatesh and Davis, 2000).

• Perceived ease of use – (peou): ‘peou’ refers to the degree to which a person believes
that using a particular system would be free of effort (Davis, 1989). That is, the extent
to which a user believes that using FOSS application will be free of effort. According
to Davis (1989), perceived ease of use has a direct influence on perceived usefulness.
He goes on to say that there is a strong relationship between ‘peou’ and intention
to adopt, both directly and indirectly (through its effect on perceived usefulness).
In other words this relationship leads to intend that the less effort needed to use
FOSS application, the more using this effort will probably further increase the job
performance; and moreover, the less effort needed to use FOSS application, the more
user announce their intention to adopt this specific technology. Consistent with this,
we could assume that ‘peou’ is function to users’ behavioral intentions, and is also a
function of ‘pu’ since all things otherwise being equal - ceteris paribus.

• Intention to adopt – (Ia): intention to adopt an IT system stands for the user eval-
uation of the convenience of applying and using a specific technology (Lederer, et
al., 2000). According to Pijpers, (2001), and on the basis of Davis’ theory, perceived
usefulness and perceived ease of use of an IT system have a significant influence
on intention to adopt the specific technology. Intention could be also determined
by the attitude of a person towards using ICT tools (Ambali and Bakar, 2014). For
this reason, it could be also defined as a person’s subjective probability to perform
a specified behavior (Yi et al., 2006). With due regard to this reasoning, we could
assume that external stimulus, ‘pu’ and ‘peou’ of FOSS have a significant influence
on user’ intention to adopt FOSS.

As stressed earlier in chapter One, the study follows the adapted model of Gallegoa9 ,
Luna and Bueno (2008). The findings of Gallegoa et al. (2008) confirmed by Gwebu et al.
(2011) have made important contributions when they revealed that the understanding of
user acceptance of FOSS technologies adoption can be deepened through other significant
determinants that are unique to FOSS. For this reason specific characteristics of FOSS are
taken into consideration given that this particular IT system has some notable differences
compared to the traditional proprietary software.

2.3.2 Technology-Organization-Environment (TOE) framework

Technology, organization, and environment (TOE) framework was developed in 1990 by
De Pietro, Wiarda and Fleischer, (1990). For the last few years, TOE framework has been
used as a tool to understand how organizations adopt IT. A number of scholars used TOE
framework to comprehend different IT adoption. To name a few we can cite research
works such as, Open systems (Chau and Tam 1997); Electronic Data Interchange – EDI

9Through Davis’ technology acceptance model, Gallegoa, Lunab and Bueno (2008) empirically studies a
user acceptance towards FOSS operation system (Linux OS). Their results suggest that perceived usefulness
and perceived ease of use exert a strong positive impact on intention to use Linux, which subsequently pre-
dicts usage behavior. Perceived ease of use is also found to positively impact perceived usefulness. User per-
ceptions of the technological characteristics such as flexibility, quality and capability are found to positively
impact perceived usefulness and perceived ease of use while no significant relationship is found between
social influence and users’ beliefs on ease of use and usefulness.
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(Kuan and Chau 2001); e-business (Zhu et al. 2003, Zhu and Kraemer 2005, Zhu et al.
2006a/b, Lin and Lin 2008, Oliveira and Martins 2010); business to business (B2B); e-
commerce (Teo et al. 2006); OSS adoption (Morgan & Finnegan, 2007); enterprise resource
planning (Pan and Jang 2008); web site (Oliveira and Martins 2008); e-commerce (Liu
2008, Martins and Oliveira 2009a, Oliveira and Martins 2009b); OSS-ERP adoption (Leo
Tome, Kevin Allan Johnston, Alison Meadows, Mphatso Nyemba-Mudenda 2014); etc.
TOE identifies three dimensions of a firm’s context. Theses dimensions include technolog-
ical, organizational, and environmental contexts that influence the process by which firms
adopt and implement a technological innovation. The technological dimension includes
the factors of cost; reliability; compatibility; complexity and performance expectancy. The
organizational dimension includes the factors of human and financial resources; innova-
tiveness and competitiveness. The environment dimension involves the factors of indus-
try; competition; government; suppliers and customers (De Pietro, W. et al., 1990). See
Figure 2.3 below for a graphical depiction of the framework.

FIGURE 2.3: Schematic of theory of De Pietro, Wiarda, & Fleischer, (1990).

 

As technological innovation decision in this research is based on a specific technology,
adapted TOE’ framework of Dedrick and West (2004) based on FOSS technology was re-
ferred. Close to the original framework Dedrick, et al., (2004), include in technological
dimension, factors such as, compatibility; complexity; relative advantage; friability and
observability. The organizational dimension includes factors like structure; resources and
processes of the organization (Dedrick, et al., 2004); Morgan and Finnegan, 2007), and the
environmental dimension refers to the way an organization conducts its business; its re-
lationships with external parties and government; access to the industry; competitors and
regulations (Dedrick and West, 2003). The three dimensions of TOE allow us to develop
some appropriate exogenous latent variables, which are the hypothetical constructs that
are invoked to explain the dependent variable (usage behavior):

Technological dimension/characteristic – (Tc)

• Total Cost of Ownership – (TCO): In traditional business practices, before making
the adoption decision in any type of organization, a capital budgeting analysis may
be required. Therefore, the financial estimate, as well as the total cost of ownership
intended to help owners or decision-makers determine the direct and indirect costs
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of a product or system, is significantly important to be considered especially when it
comes to adopting new IT system. The TCO concept applied to software is based on
the recognition that the acquisition cost for hardware and software, including license
fees and others costs are incurred during the life cycle of the product. Specifically,
these costs encompass costs such as: labour cost related to maintenance; integration;
support and training; switching cost; etc. Despite costs apparently having a sec-
ondary role in adoption decision of FOSS technologies according to Johansson and
Sudzina’s (2008), costs viewpoint regarding the adoption decision remained central
with continued high-level of attention especially in LDCs. Organizations in LDCs
are not properly adopting, exploiting and taking advantages in the use of IT system
due to financial and others constraints. However, the cost savings advantages of
FOSS is central in providing appropriate solutions to the financial problems. Con-
sistent with the above comments we can anticipate that significant cost savings in
TCO that many organizations that have implemented FOSS have achieved (Nagy et
al. 2010), could influence the adoption of the software.

• Software flexibility – (SoftF): When FOSS holders talk about software flexibility,
they are quite simply talking about how software users are able to choose solutions
suitable for their needs with the software. In a business context, flexibility comes to
really mean “business flexibility opportunities”. Obviously, users will make use of a
system that suits their needs. Goode’s (2005) research results on management rejec-
tion of FOSS in Australian top firms confirm that flexibility is an important factor in
FOSS adoption initiatives. Software flexibility could allow users in LDCs to fit var-
ious ICT development projects for need and purpose. Since flexibility is one of the
main advantages that a technological solution based on FOSS can offer (Carmichael
& Honour, 2002; Davis, 1989), we can anticipate that software flexibility can influ-
ence the usage behavior.

• Software quality – (SoftQ): In FOSS engineering, quality is considered an important
issue. In FOSS annual survey of 2013 for example, quality was one of the primary
reasons for adoption of FOSS. Quality has improved to a point where the software
has become more mature, strong, and efficient over the last few years. This signifi-
cant improvement is due to the fact that FOSS products continue to meet the require-
ments of consumers. Quite often when technology users are meeting their require-
ments through technology products or services they are usually talking about “good
technology quality”. Therefore, quality should be considered as a determinant factor
of the degree to which a user believes that using a specific IT tool based would en-
hance his or her job performance. This claim was earlier verified through empirical
studies of Davis, Bagozzi, and Warshaw (1992). The latter have pointed out through
TAM model that there is a significant relationship between quality perception of a
technology and the user acceptance of this technology. In other numerous empirical
studies of various scholars such as Chang, et al., (2005); Lin and Lu, (2000); Green,
et al., (2005); Liawa and Huang, (2003); Lucas and Spitler, (1999), quality was taking
into consideration as relevant influencing factor and was included in their theories
as an external variable of TAM. Consistent with this, quality was also considered in
this development as an external stimulus that determines the behavior usage of the
system.

• System compatibility and capability – (SCC): By definition, compatibility is the de-
gree to which an innovation is perceived as consistent with existing values, past
experiences, and needs of potential adopters (Rogers, 1983; Premkumar and Potter,
1995; Compeau et al. 1999; Dishaw and Strong, 1999). It refers to four dimensions:
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compatibility with existing work practices, compatibility with preferred work style,
compatibility with prior experience, and compatibility with existing values (Kara-
hanna, Agarwal, and Angst, 2006). In most LDCs, although many organizations
referred to IT projects, one of the criticisms that linked these projects was the fact
that a proprietary system was chosen instead of the open source system (Gianluca
Misuraca, 2007). In fact, the introduction of new technologies to the existing could
imply compatibility issues. Additionally, the most common problems in adopting
IT systems are also related to the fact that the systems (i.e, ERP systems, etc.) do
not usually fit the requirements of the organizations of these countries because of
the difference of business practices, legal and government regulations as revealed
by Nkosinathi, (2015). Business processes and IT implementation should be closely
connected (Tsai, et al., (2010), because technology incompatibility negatively affects
the system productivity, efficiency, employees’ satisfaction, commitment, and moti-
vation (Erensal and Albayrak, 2008). Besides, system compatibility could provide
better capabilities at the system and the user levels. That is, system capability to
execute a specified course of action, should be considered. In fact, if FOSS system
capabilities could be guaranteed, it should be given the confidence that choosing this
system solution will precisely give to the users the desired results they want in the
amount of time required and with reliability. In others words, users of technology
in a company are more fulfilled with the use of a technology if they believe that it
will improve their performance and productivity (Mawhinney and Lederer, 1990;
Vlahos and Ferratt, 1995). Consistent with the reasoning, system compatibility and
capabilities will be taken into consideration as pertinent factors in this study.

• System complexity – (SCX): Quite often several management information systems
are viewed as very complex and difficult to implement (Xue et al., 2005). Indeed,
system complexity is most commonly discussed when it comes to replace existing
systems with new systems or when it comes to combine the existing system with a
new system. At this point, technological complexity could be defined as the extent
to which a new technology is more complicated for its user than the previous tech-
nology used for the same or similar work. This represents an increase in the number
of things the user must do at once (Aiman-smith and Green, 2002). Since proprietary
systems in use in LDCs are more representative than the open systems, users of IT
systems have become more and more accustomed to using the proprietary software.
Consequently, moving to new systems can be much more complicated. Higher com-
plexity results in higher mental workload and stress (Sokol, 1994), therefore, com-
plexity is also expected to act as a relevant determinant of users’ attitudes towards
using IT system. Given these opinions, it could presumably be argued that the easier
users perceive using FOSS, the more probable they would be willing to adopt it.

• Legal Issues – (LI): Open source software is freely licensed to grant the right of users
to study, change, and improve its design through the availability of its source code.
The specific availability of the source code is an important distinction between FOSS
and proprietary software. However, restrictions on further use exist in both cases.
To have the legal right to use software to achieve the required needs of users and
to ensure the rights and limits in the associated software, software license tracking
become serious for any IT organization. Indeed, open source licenses are critical con-
cerns (Daniel A. Almeida and Gail C. Murphy , Greg Wilson, Mike Hoye, 2017), since
the use of software is becoming increasingly a fundamental issue for freedom of as-
sociation and the social economy’s independence. The main licenses (i.e, Apache
License 2.0; GNU General Public License (GPL); GNU Library or "Lesser" General
Public License (LGPL); MIT license; etc.), to be approved, have gone through the
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Open Source Initiative’s (OSI) license review process. Nowadays, OSI-approved li-
censes are so many and the main difference between them is whether the license is
considered copyleft10 or not. The multitude of open source licenses available to de-
velopers creates a problem that must be handled with care. In fact, understanding
their differences or their implications could be a good business for lawyers. Since
companies that are using FOSS need to know how changes affect the use, the modi-
fication, and the distribution of the software system, particular consideration should
be given to knowledgeable lawyer that could help these companies to understand
FOSS licenses’ complexity. With all this in mind, we can anticipate that there is a sig-
nificant effect of legal concerns surrounding FOSS and their potential contribution
to the legitimacy of companies that are adopting the software.

Organizational dimension/characteristic – (Oc)

• Organizational supports – (OS): Perceived organizational support is defined as em-
ployees’ formation of global beliefs pertaining to how much the organization cares
about their well-being and values their contributions (Jessica A. Junak 2007). The
support could be then categorized into two types: technology support and man-
agement support (Lee et al., 2006). At this point, companies which support IT im-
plementation are organizations which assist their users of computer hardware and
software products with the willingness of top management support in order to en-
sure the necessary resources and consultancy for their projects success. More often
organizations are easily persuaded to adopt new IT systems because they needed
more time available to evaluate them and they had a limited budget available for
ICT expenses. However, as the use of information technologies becomes more indis-
pensable in any type of organization, especially the SMEs (Qiang, et al., 2006), new
IT solutions such as FOSS solutions should have priority in decision- making around
IT innovativeness in organization. It is important to promote the growth of compa-
nies by developing their innovativeness through new advantageous IT solutions. By
doing this, the level of organizational innovativeness could indubitably influence the
adoption consideration and timing of adoption of new technologies (Dedrick et al.
2003, Ellis et al. 2009, Yang et al. 2011, Spinellis et al. 2012). Organizational support
is a crucial factor for successful adoption of a new system (Lee et al., 2010), and it
could be significantly associated with the technology acceptance measures.

• Training – (TR): Training in ICT use must be a continual process to keep up with the
rapid evolution of information technology. Complexity in IT systems is not evident
solely when the operative system is based for example on licensed software, but it
tends also to be unstable and shortage of an intuitive design with open source sys-
tems (E. von Hippel and G. von Krogh, 2003). This claim can be justified by the fact
that many open source software are released at the pre- alpha, alpha or beta develop-
ment stage11 and are sometimes packaged inconveniently (Dedirick and West, 2004;
Goode, 2005; Gwebu and Wang, 2010). In fact, using FOSS system could demand a

10copyleft: a general method for making a program free software and requiring all modified and extended
versions of program to be free software as well. www.gnu.org/copyleft/copyleft.html. In the world of open
source software exists a wide variety of licenses and each license carries with it a different set of requirements
for using the software and outlines a different set of requirements for modifying the source code.

11In traditional software engineering, software development stage or a software release life cycle is starting
by Pre-alpha releases that refers to all activities performed during the software project before testing (require-
ments analysis, software design, software development, and unit testing), followed by Alpha releases where
it will still be introducing new features, while Beta releases will see no new features, but rather polishing up
the existing stuff.
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considerable capacity of cognitive effort. FOSS users should have a basic technical
know-how to download, compile, configure, design, and or install the software be-
fore use. This capability is gained from experience during the past training schemes.
Education and training influence users’ beliefs toward IT systems in use. Training in
particular increases users’ confidence in their ability to use the systems (Gist, 1987).
Although formal training and support are often lacking (Goode, 2005; Dedirick and
West, 2004), FOSS users must be given the opportunity to continue learning through-
out interfaces and functionalities, troubleshoot if needed, and follow the support and
documentation materials by themselves (Gwebu and Wang, 2010). This could allow
users to reduce anxiety and stress about the use of the IT system they are using, and
provide better understanding about the benefits of the system for their tasks (Lee
et al., 2010). Training is therefore an important factor for successful implementation
process of an IT system in a company (Bingi, et al., 1999), and it could be seen as a
determinant of the acceptance measures of the new technology in adoption.

Environmental dimension/characteristic – (Ec)

• Government supports and policies – (Egsp): Environment dimension encompasses
the government regulation factor as a driver in technological innovation decision
making (De Pietro, et al., 1990). However, very few studies that used TOE’ frame-
work in their empirical research have placed particular emphasis on political and
government policies factors. Politics and government policies may also have seri-
ous implications in IT adoption process. Corrales and Westhoff (2006), have exam-
ined the incidence of political tendencies on IT adoption and reached the conclusion
that ICT adoption is linked to significant questions of political liberties in different
ways. For instance, knowledge-based technologies could contribute to liberties, de-
mocratization, human rights and social empowerment, etc. FOSS is as much about
democracy as it is about technology. That is, FOSS ICT can defend and broaden ac-
countability and transparency in e-governments (John Carlo et al., 2011). It offers
the opportunity for technology to be socially shaped by citizens and associations.
Globally, governments are in a unique position in almost any industry. That is, by
the nature of their immense size and influential position, their actions may have far-
reaching effects (Paul Baker, et al., 2009). In other words, the public sector remains
an attractive customer mainly due to its great size. Hence, the large number of gov-
ernment service providers or contractors are compelled to adopt the government’s
software platform of choice, so they are eligible to work for them. This confirms
how governments play a major role in determining the future destiny of a national
software industry, whether they intend to or not. Government policies about in-
centives and supports for FOSS adoption, through social programs (i.e, technical
education supports) and other programs aimed at improving the environment (i.e,
infrastructure supports, etc.), are therefore fundamental inputs that should prepare
new guidance to inform people about the emerging technology. Hence they could
significantly impact users or citizens’ acceptance of this specific technology.

• Education – (Eedu): Many LDCs’ governments are more gradually aware of the need
for education and they have demonstrated the desirability and the feasibility in order
to fulfil welfare, economic growth and new democratic societies. Some governments
have worked to improve upon their education policies in order to ensure equal ac-
cess to education for all, especially girls, since illiteracy is particularly high among
rural girls and women in Africa. Universities and/or schools are educating a ho-
mogenous IT workforce. Since they are agreeing that FOSS can lower the barriers
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to the access of ICTs in education by reducing the cost of software and offering in
the domains of school or university management several advantages (course and
schooling; documentation; communication; collaborative pedagogy; contents Web,
numerical platforms of work or teaching - e-learning; etc.), some national education
systems are introducing FOSS in their policies and preparing educated and skilled
labor force for national ICT industry (Tan Wooi Tong, 2004). Even though most FOSS
systems are web applications and it could be download by users and install on their
server, FOSS users need to have a technical skills and knowledge, otherwise there
will be lack of familiarity with the specific technology, and how to use it inhibits its
use. The availability of skilled human capital could facilitate and foster the devel-
opment of communities and increase their mobilization. In addition, it could help
skilled users to develop a vision, an adaptability of work and start up large-scale
local and regional projects. For these reasons, a significant relationship could be an-
ticipated between national education and FOSS technologies’ acceptance measures
of users.

• Awareness – (Eawar): To obtain benefits which arise from ICTs, each country, na-
tion or economy may be ready in order to decide where to go or which kind of
technology it is ready for. In other words, countries must show greater e-readiness
and take the awareness dimension into account in their adopting patterns. In effect,
awareness can be seen to serve as a useful starting point for LDCs. Good knowl-
edge of IT tools prepare the countries to be e-ready. Awareness is then one of the
important phases that could aim at converting good intentions into planned actions
that bring real changes to peoples’ lives. In a local area, to increase for example the
adoption and the ability of FOSS systems to effectively adapt to the social and eco-
nomic advancement, indigenous community must be aware of the characteristics of
the specific technology in adoption. If people are aware of the technological benefits
of FOSS, adoption will be very straight forward. In other words, if you are trying
to increase FOSS adoption, a source of brand awareness and visibility should not
be neglected. According to Sobh, (2010), awareness is a significant enabler of FOSS
adoption. Based on this premise, significant relationship between awareness of a
technology and users’ acceptance of this technology should be accepted.

Although, dimensions of TOE (De Pietro, W. et al., 1990 and Dedrick, et al., 2004) have been
defined, individual dimensions considered as fundamental factors in technology adoption
(Goode, 2005; Morgan et al., 2007), are not properly elucidated. Individual dimensions ex-
plain behaviors such as personal rejection, personal resistance or fear, insufficient skills
or experience (Goode, 2005), and cultural background (Qu, Yang & Wang, 2011). Mor-
gan and Finnegan, (2007) state that these dimensions could have a significant influence
on FOSS technology adoption. Consistent with this, appropriate theories are aimed at
clarifying the individual dimensions in IT adoption matter.

2.3.3 Social Identity Theory (SIT)

Social identity theory12 is defined by Tajfel and Turner (1979) as a social psychological the-
ory of intergroup relations, group processes, and the social selves. According to the theory,

12As a backdrop, social identity theory is best described as a theory that predicts certain intergroup behav-
iors on the basis of perceived group status differences, the perceived legitimacy and stability of those status
differences, and the perceived ability to move from one group to another (Tajfel and Turner, 1979). Conversely,
Haslam; Ellemers; Reicher; Reynolds; and Schmitt (2010) realized that this description contrasts with cases
where the concept of social identity theory is used to refer to general theorizing about human social selves.
Additionally, although some researchers (Brown and Zagefka, 2006; Ashmore, Deaux, and McLaughlin-Volpe,
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social identity of individuals is built through three processes functionally linked: catego-
rization; identification and social comparison. Drawing on this theory, arguments that
strengthen social influence and personal innovativeness characteristics with the adoption
of FOSS are simultaneously developed.

Individual or Personal characteristics – (Pc)

• Personal Innovativeness in Information Technology – (Ppiit): In innovation diffu-
sion theories, personal innovativeness (PI) and social influences are based on build-
ing a generic model for explaining general technology acceptance. Consider per-
sonal innovativeness within individual characteristics in this study, leads us to refer
to a specific construct domain of PI developed by Agarwal and Prasad (1998), and
mainly known in the so-called personal innovativeness in information technology.
‘Piit’ is expected to be an essential factor that could enable better forecasting of indi-
vidual behavior in information technology than PI. This because PI is a global con-
struct of individual innovativeness. Since ‘Piit’ is defined as a full tendency of an
individual to try out and accept new technologies and innovations, it is also evident
to note different characteristics with different reactions of individuals when it comes
to try out any new IT. This is due to individuals’ differences in innovativeness. In
attitude theories, Triandis (1971) said that habits are considerable determinants of
individual behavior, therefore, individuals high on ‘Piit’ will be more skilled and
habituated to using FOSS applications helping them to be able to fully achieve their
aspirations. As a persistent and general predisposition of an individual to try out
and accept any new IT, ‘Piit’ then becomes a fundamental antecedent to computer
self-efficacy (Agarwal and Prasad 1998). Thus, ‘Piit’ is unavoidably expected to have
a direct significant effect on one’s intention to adopt a new IT system (Yi et al., 2006),
and on its usage behavior and also mediated by perceived usefulness and perceived
ease of use of the IT system.

Social influence characteristics – (Sinflc)

Among the potential technological superiority of FOSS applications such as high
quality, security, reliability, flexibility, low acquisition cost, and no vendor lock-ins
(Fitzgerald, 2006; Gallegoa, Lunab and Bueno, 2008), FOSS surely share many char-
acteristics with other types of software. This implies that factors identified as im-
portant in IT adoption and diffusion may play an equally important role in FOSS

2004) have treated it as such, social identity theory was never intended to be a general theory of social cate-
gorization (Turner and Reynolds, 2010). It was awareness of the limited scope of social identity theory that
led John Turner and colleagues to develop a cousin theory in the form of self-categorization theory (John
Turner; Oakes and Penny, 1986; Turner, 1999; and Haslam, 2001). Self-categorization theory was built on the
insights of social identity theory to produce a more general account of self and group processes (Turner, 1999;
Turner and Reynolds, 2010). Overall, these goals frame social identity theory and its more recent extension
into self-categorization theory. In fact, social identity perspective is suggested for describing the joint con-
tributions of both social identity theory and self-categorization theory (Turner, 1999; Haslam, 2001; Postmes,
and Branscombe, 2010). This perspective positions that social behavior will vary along a continuum between
interpersonal behavior and intergroup behavior, and the key statement is that individuals are intrinsically
motivated to achieve positive distinctiveness. That is, individuals strive for a positive self-concept (Tajfel and
Turner, 1979; Haslam, 2001) which is built up on related components such as individual mobility, social cre-
ativity and social competition. More explicitly, the perspective argues that social identification is a perception
of oneness with a group of persons. In addition, it stems from the categorization of individuals, the distinc-
tiveness and prestige of the group, the salience of outgroups, and the factors that traditionally are associated
with group formation. And moreover, it leads to activities that are congruent with the identity, support for
institutions that embody the identity, stereotypical perceptions of self and others, and outcomes that tradi-
tionally are associated with group formation; and finally reinforces the antecedents of identification (Blake E.
Ashforth and Fred Mael, 1989).
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adoption and use. However, open source applications present some particularities
that should be considered as key unique features. Open source applications are more
than just computer programs, they are community based innovations (Von Hippe,
2001; Fller, et al., (2006). That is, communal and freedom nature of FOSS should be
considered as key features in users’ acceptance studies. It could be addressed as a
significant boundary condition13 to the validity and applicability of TAM for the un-
derstanding of FOSS adoption factors.
As people often say: “no person is immune from the influence of the people or the
groups he or she encounters”, let us have no illusions by stating that every idea we
have is unique, that every opinion we express is informed by facts alone. However,
the truth is that we use others around us as a reference point for much of our at-
titudes and behaviors. Therefore, it is evident that critical mass (Rogers, 1995) or
group belonging influences the adoption and the diffusion of communication inno-
vations, both through network externalities and through sustainability of the inno-
vation. For these reasons the following aspects are considered:

• Social identification – (SI): Social identification is considered with the interest to
see how significant impact turn up, when we try to measure the relationship or the
pressure that FOSS community has on their members’ decisions regards the software
usage. Indeed, as stressed in the definition of social identity theory, some psychol-
ogists theorized that social identification is the process by which an aspect of self-
image is developed based on in-group preference or ethnocentrism and a perception
of belonging to a social or cultural group (Tajfel and Turner 1986). Simultaneously
with FOSS, we could define social identification as the degree to which the user, as
belonging to FOSS community, construes himself or herself to be a member (Gwebu
et al., 2010). Individual searching for identity tend to classify themselves and oth-
ers into various social categories (Tajfel and Turner, 1979 pp 7-24; 94-109). Thus,
since the FOSS community has its distinctive values, ideologies, and software de-
velopment practices, the open source community’s distinctiveness helps hence to
increase the tendency of individuals to identify themselves with the community. Ac-
cording to Gwebu and Wang, (2011), favorable conditions are pervasive in the FOSS
community for identification to occur. In addition, FOSS with its quality flagship
products such as Linux and Apache and its widely publicized software develop-
ment practice, the open source community is often associated with the prestige of
indestructible products. This perceived prestige according to Tajfel and Turner’ the-
ory (1979) could further reinforce individuals’ identification with the open source
community through the enhancement of their self-esteem (Tajfel and Turner, 1979
pp 7-24; 94-109). Tajfel and Turner’ theory (1979) also emphases that identification
is likely to be associated with strong awareness of out-group(s) as it reinforces the
awareness of one’s in-group (Tajfel and Turner, 1979 pp 7-24; 94-109). Equivalently,
the salience of out-group is also evident in FOSS members strong sentiments against
firms developing or selling proprietary software, and the strong awareness of the
proprietary firms increases in-group favoritism and leads to a stronger identification
with the open source community (Gwebu and Wang, 2011). FOSS community by
giving its members the chance to safely deposit the guarantee of a unique collective
identity through conditions such as community distinctiveness and prestige, out-
group salience, social interaction, and shared goals, lets social identification prevail.

13Results of Gallegoa, Lunab and Bueno’ studies (2008) on Linux operation system might be an example
of the boundary condition: the findings reveal that Linux operation system did not find any relationship
between social influence and users’ beliefs on ease of use and usefulness. This because open source adoption
is often a voluntary decision and it is hence less likely to be influenced by subjective norm pressure (Bagozzi
and Dholakia, 2006), but rather by FOSS’ communal nature .
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The predominance of social identification involves cognitive (through mechanisms
of categorization), affective (through a sense of emotional), and evaluative mecha-
nisms (through a sense of duty that develop feelings of self-worth and success) in
the community (Tajfel et al., 1986). As empirical work from sociology and marketing
demonstrate that social identification positively impacts user or group member be-
havior, including product evaluation, adoption, purchasing, word-of-mouth market-
ing, and member participation and engagement (Ellemers, et al., 1999; Algesheimer,
et al., 2005), it is also obvious to assume in this study that powerful identification
with the open source software community may significantly contribute to individu-
als’ decision to adopt FOSS applications.

TAM and SIT shift more attention towards the individuals’ behavior and inten-
tion with regards to the technology adoption. Several factors such as belief in per-
sonal relevance (Acevedo, & Krueger, 2004), past experience (Juliusson, Karlsson, &
Garling, 2005), age and individual differences include socioeconomic status (Bruin,
Parker, & Fischoff, 2007), cognitive biases (Stanovich & West, 2008), and an escala-
tion of commitment (Staw, Barry M. 1976; Moon Henry, 2001; Woods et al., 2012), in-
fluence what choices people make, their decision making process and the decisions
made in a specific context. These include, for example, traditional ideas, attached
values, culture or national character that defined patterns of personality character-
istics which need to be properly considered, especially given that, these factors are
different from people to people, region to region, and continent to continent. Sev-
eral authors such as Hogg (1992, 1993); Hogg and Abrams (1988); Tajfel and Turner
(1979); and Turner (1982) have argued that social identity theory is specified in detail
elsewhere and the basic idea is that, a social category (for instance, nationality, po-
litical affiliation, sports team, etc.), into which one falls, and to which one feels one
belongs, provides a definition of who one is in terms of the defining characteristics
of the category. Put simply in others words, a self-definition that is a part of the
self-concept. Consequently, factors such as home culture, politics and State policies
should not be overlooked in some specific contexts, especially in LDCs like sub-
Saharan African countries, where, although the dual challenge of cultural diversity
they are facing nowadays (western culture vs local culture), African reality contin-
ues to appeal to his own culture and imagination of his time. A case in point is that,
technology acceptance model was firstly developed and tested in North America,
when the same model was used by Straub et al. (1997) outside of the North America,
for example in Japan; Switzerland; and United States, the results obtained as regards
the users’ acceptance are respectively correlated to each area or country of prove-
nance and of origin (Straub et al., 1997; Rose & Straub, 1998; McCoy et al. 2005). This
example provides evidence of the importance to consider cultural dimensions in the
list of FOSS adoption determinants in this study.

• Cultural dimensions – (CD): Considered to be one of the major social influence char-
acteristics, culture is intended here to measure the pressure that user has on their
decision-making when faced with FOSS technology adoption. In a free paraphrase of
Hofstede, (1980, 1984, 2001), and Straub et al., (2002), one can acknowledge that cul-
ture is concerned with the identities and values that shape the way people live, their
behavior, their responsiveness to educational learning and training, and the degree
to which they feel involved in preserving for the future. It was generally agreed that
culture, also recognized as national character (Hofstede, 1980), should be reflected
in artefacts such as the symbols, heroes, rituals, and values that are typically learned
from the environment. These artefacts are fully recognized throughout learning that
starts with the birth of a child and extends well into adulthood. Clearly it is mostly



30 Chapter 2. LITERATURE REVIEW

considered that culture shapes individual values and affect behavior (Hofstede, 1980,
1984, 2001, Straub et al., 2002). Hofstede’s study (1980) on national cultural was
an exceptional scale attempt to classify nations based on broad value differences.
Four principal dimensions have been used by Hofstede to measure national culture:
‘power distance’ (strength of social hierarchy); ‘uncertainty avoidance’ (related to
anxiety, a need for security, and a dependence on experts); ‘collectivism vs indi-
vidualism’ (relationship between the individual and the group); and ‘femininity vs
masculinity’ (degree to which a society stress achievement or nurture). In fact, cul-
tural issues such as uncertainty avoidance, power distance, masculinity and indi-
vidualism can also affect FOSS adoption (Qu, Yang & Wang, 2011). However, for the
purpose of this study, consideration will be given solely to power distance cultural
dimension since the idea of power distance is an important cultural concept in LDCs.
For example, in Ghana, cultural dimensions across Hofstede’s measures have shown
that power distance index is equal to 80% (which double that of USA – 40%), and is
the most marked dimension for that country (source: The Hofstede Center, 2012).
Power distance dimension is the index that measures the extent to which the less
powerful members of organizations and institutions, for instance the family, accept
and expect that power is distributed unequally (Hofstede, 1991). In low power dis-
tance cultures, employees in companies believe that inequity should be minimized,
while in high power distance cultures, there is an incredible level of inequity be-
tween director and employees. The employees tend to complete tasks given by di-
rectors even if they are uncertain of their merit or ethical value (Hofstede, 1980).
Since they are convinced that their superior is right just because he/she is the su-
perior. It could be then presumed that FOSS use could be influenced by the power
distance dimension, since employee decision-making to run the software as he/she
wishes (customization or adaptation of the software to his/her job activities) is a fun-
damental of the freedom nature of the software - particularly freedom zero (see the
above section 1.1). Although higher power distance cultures have tended to decrease
over time in different communities, Hofstede (1991, 2001) affirms that it is likely to
be important to focus on this dimension because pertinent social inequalities or dis-
tinctions will continue to exist between individual, communities and countries, and
rankings should remain roughly the same. Taking into account this rationale, pos-
sible impact of power distance culture dimension on user technology acceptance
should be examined.

In summary this second part of the chapter reviews in general terms, elements of the
plausible theoretical models that could lead to determine factors impacting the adop-
tion of FOSS. As emerges from the above sections, some factors like home culture,
politics and governments policies that lack in the available research are recognized
and are deemed to be also addressed in the case of this study. The determinants of
FOSS that could influence users’ acceptance measures are therefore summarized in
the following Figure 2.4.
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FIGURE 2.4: Single framework.

 

Conclusion

In this chapter, existing literature reviews regards the specific of the topic of investigation
are explored. In effect, a body of knowledge relating to ICT, FOSS and its adoption in
general was reviewed. Given the importance of the various theoretical models, and con-
sidering the derived factors that come upon, it is needless to say that an understanding
of potential factors that influence FOSS adoption in a specific context of Ghana should be
assessed in order to mediate that as much as possible through a selection of process.
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Chapter 3

RESEARCH METHODOLOGY

3.1 Introduction

From the conclusion of chapter [2], it is evident that there are still questions unanswered on
the various strategic factors influencing FOSS adoption in LDCs. This chapter however,
explores possible methods available to answer them, and arrives at a conclusion for the
best way forward. Chapter [3] also describes data collection and statistical analysis tools
used for the research and highligts how data and information are collected. In fact, this
chapter addresses the empirical approach to the research problem, the justification of the
methodology and appropriate techniques used in quantitative and qualitative approaches.

3.2 Empirical approach and methodology justification

3.2.1 Empirical approach of the research problem

As stressed in the introduction chapter, the scope of this research is to provide to users
or IT professionals, academia and managers, a further insight into ways of improving
the strategic decisions of FOSS adoption, since they are aspiring to build, increase and
accelerate the ICT capacity development for their communities. To achieve the stipulated
goals, potential factors influencing FOSS adoption in organizations have to be identified
first, and secondly its effects on the socio-economical contexts in which the process of
adoption is taking place need to be analyzed. Questions emerging from the review of
the research literature - What are the potential factors influencing FOSS adoption in Ghanaian
SMEs? How these factors affect the deployment of an effective FOSS use in Ghana? - lead us to
consider both qualitative and quantitative approaches and data gathering techniques as
appropriate method to collect data and to answer these questions. The selected approach
is not only due to the dual nature of the research questions (‘what’ and ‘how’ questions),
but also by the fact that the research intends merely to explore, with varying levels of
depth, phenomena of FOSS adoption which little or no previous research has been done
before within a specific context like Ghana.

3.2.2 Justification of the methodology

The philosophical assumptions underlying the theoretical underpinning and the empirical
approach to the research problem could be backed by deductive and inductive reasoning.
Based on this, research can be classified as positivist, interpretive and critical (Myers et.
al., 1998):

• In information systems (IS) or information technologies (IT) research projects, posi-
tivist approach can be considered if there is evidence of formal propositions, quan-
tifiable measures of variables, hypothesis testing, deducing the inferences concern-
ing the phenomena from the representative sample to a stated population (Orlikowski
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and Baroudi, 1991). Building knowledge through positivist approaches relies on de-
ductive reasoning. The approach assumes that the relationship between social reality
and humans is independent, objective of the cause and effect type. In fact, according
to positivism holders, reality has its own existence independent of the researcher.
The researcher is able to know this external reality which exists in itself and has an
ontology1. However, this approach has been widely criticized in the literature on in-
formation systems for its treatment of organizational reality. Hence, organizational
reality is considered to be very complex and does not lend itself easily to statistical
deduction. It is also considered as being too deeply ingrained in structural func-
tionalism 2 and too concerned with causal analysis at the expense of getting close
to the phenomenon being studied (Galliers, 1991). In fact, even if principle of re-
search paradigm of most appropriate epistemology for the information systems dis-
cipline was positivist according to some researchers, other recent investigations in
the same discipline have shown that there was an increase in the use of interpretive
approaches to determine IT inhibitors. For instance, the research done by Debreceny
et al (2002) in e-business, used qualitative method as an alternative to a positivist
approach as an appropriate methodology in open source software research.

• In IS research projects, interpretive approaches can be considered if there is clear ev-
idence that knowledge of reality is gained only through social constructions such as
language, shared meanings, tools, documents, etc. (Walsham, 1993). In fact, hold-
ers of constructivism (Berger, P. and T. Luckmann) sustained by Laura A. C. et al.,
(2009) in the book ’Handbook of Research on Strategy and Foresight’, contend that
the reality remains unknowable in its essence because one does not have the pos-
sibility of reaching it directly. Thus, one cannot seek to know reality because it is
unrecognizable, it is dependent on the observer. One can just represent it or build it.
According to Kaplan and Maxwell, (1994) there are no predefined dependent and in-
dependent variables in an interpretive research project, instead there is a focus on the
complexity of human sense-making as the situation emerges. Therefore, social phe-
nomena must be understood in the social contexts in which they are constructed and
reproduced through their activities. That is, the understanding of social action must
include the meaning that social actors give to their actions, activities, performances
or conducts. For example in this study, the complexity of human sense and deci-
sion making on FOSS adoption and use must include the understanding of users’
usage behavior. What we presume Burrell and Morgan, (1979) consider as a result
of intentional actions constructed by the social reality. Furthermore, this research
considered the acceptance model (Davis, 1989) and the social identity theory (Tajfel
& Turner, 1979) as essential theories that enlightened the impact of the individual
perspectives on adoption decision. In fact, individual dimension must be properly
taken into account in the light of this research focus. Since we accept Leedy’s thought
that the strength of the qualitative approach is that “there is not necessarily a single,
ultimate truth to be discovered, instead there are multiple perspectives held by dif-
ferent individuals with each of these perspectives having equal validity, or truth”
(Leedy and Ormrod, 2010, p.135), an interpretive approach should be also consid-
ered as a strength in this research methodology.
Interpretive approach include post-positivism, critical theory, constructivism paradigm,
etc.,(Lincoln and Guba, (2000). Within interpretive approach there can be critical

1Ontology here means that it is relative, insofar as it depends on another knowledge.
2The structural-functional approach is a perspective in sociology that sees society as a complex system

whose parts work together to promote solidarity and stability. It asserts that our lives are guided by social
structures, which are relatively stable patterns of social behavior (Sociological theory – Wikibooks).
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paradigm including if its main task is seen as being one of social critique, whereby
the restrictive and alienating conditions of the status quo are brought to light (Klein
and Myers, 1999). Critical theorists assume that social reality is historically consti-
tuted and that it is produced and reproduced by people, who can consciously act to
change their social and economic conditions. In fact, Delphi technique is considered
in this research for its interpretive features. The main focus of this technique is to
achieve consensus through a process of iteration. Delphi process itself is concerned
with opinions, ideas and words (Stewart, 2001) and its focus is in keeping with an
interpretive approach. Group interaction in research is generally underpinned by an
assumption that an individual’s attitudes and beliefs are not formed in a vacuum
and that people need to listen to other peoples’ attitudes and understandings so that
they can focus on their own (Marshall and Rossman, 1995; Reed and Roskell, 1997).
Using the interpretive approach will allow us to increase our understanding of the
critical, social and organizational concerns related to the adoption and the use of IT
in different sectors of communities. In IS research, interpretive approach gives the
research more possibility to address issues of influence and impact, and it helps to
produce an understanding of the context of IS and the process whereby IS influences
and is influenced by the context (Walsham, 1993).

In a broad spectrum, in spite of the reserves against the idea that science can and must be
organized according to fixed and universal rules, it always continues to be organized in
rules, and one often talks about paradigm. In social sciences researches for example, posi-
tivism and constructivism are two greats dominant paradigms in this regard. Our research
approach is not going into the old debate between holders of two different paradigms be-
cause the opposition between positivism and constructivism is not necessarily any more
justified. It is just a question of pointing out their vision and our position in this research
work for an arranged paradigm. This arranged paradigm will consist to make use of
elements from the two various paradigms. Tradition in research generally binds posi-
tivists research only to a quantitative approach and the constructivism with a qualitative
approach, but because of our epistemological position, both qualitative approach and a
quantitative approach are conveniently adopted in this research methodology develop-
ment. This choice is once again supported by experiences and results of Miles and Hu-
berman’ (1994) works, which claim that both qualitative and quantitative approaches in
a research analysis is a rigorous procedure that contributes to the validity and reliability
of the research. Additionally, since this study fits the definition of an exploratory purpose
and has been moreover investigated within business and IT management research field, a
mixed method approach is deemed necessary and appropriate (Saunders et al. 2009). A
combination of these research approaches that involve different survey methods helped
provides more data to work with and ultimately a more accurate evaluation.
In summary, the selected research approach is deemed one of the operationally efficient
and convenient methodologies among existing research traditions in information systems
that may help to secure stronger results in our investigation and make the research work
become more plausible and convincing to its target audience.

3.3 Quantitative and qualitative methods

In this section, the series of steps that the research analysis should progress through are
provided and results are presented in the following chapter.

QUANTITATIVE METHOD
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Quantitative method is an appropriate process, which is used to describe the quanti-
tative relationships that exist among considered variables. These variables are generally
categorized as dependent and independent.

3.3.1 Measurement

Measurements of variables in this study are based on multiple data items (Earl Babbie,
2012), that are combined to form a single composite score. Since the phenomenon that is
supposed to be measured is abstract, complex, and not directly observable (in this case
FOSS adoption), and thus their constructs are difficult to measure, one approach is to
measure the constructs indirectly with a set of indicators (items) that serve as proxy vari-
ables. The relationships between latent variables (constructs) are described by the struc-
tural model. In contrast, the measurement models represent the relationships between
constructs and their corresponding indicator variables. We can then talk about the mea-
surement of endogenous or exogenous latent variables or constructs, where each item rep-
resents a single separate aspect of a larger abstract construct (Hair, et al., 2017). Generally,
there are two different ways to measure latent variables (Gudergan, Ringle, Wende & Will,
2008). One approach with relationships from the construct to the indicators is referred to
as a reflective measurement. That is, instances in which indicators are caused by the con-
struct. The other approach with relationships from the indicators to the construct is called
formative measurement. That is, instances in which the indicators cause the construct. In
general, each construct in the proposed model (Figure 3.1) is a trait explaining their corre-
sponding indicator variables. For this reason the model is estimated by reflective method.
Indeed, endogenous latent variables (intrinsic variables of TAM) to measure the phe-
nomenon are: ‘Perceived usefulness – Pu’, is measured using four (04) items as proxy vari-
ables adopted from Davis (1989); ‘Perceived ease of use – Peou’, is measured using four (04)
items as proxy variables developed by Davis (1989); ‘Intention to adopt – Ia’, is measured
using four (04) items as proxy variables adopted from Davis (1989), Azjen et al., (1980),
Agarwal et al., (2000), and Venkatesh et al., 2003); ‘Usage behavior – Usb’ is measured using
two (02) items as proxy variables adopted from Davis (1989).
The exogenous latent variables (external variables of TAM) to measure the phenomenon
are: ‘Total cost of ownership – Tco’, is measured using tree (03) items as proxy variables de-
veloped by Johansson and Sudzina’s (2008); ‘Software flexibility – Tsoftf ’, is measured using
two (02) items as proxy variables adopted from Carmichael and Honour, (2002); Davis,
(1989); ‘Software quality – Tsoftq’, is measured using two (02) items adopted from Chang,
Li, Hung, and Hwang, (2005), Lin and Lu, (2000); ‘System compatibility and capability –
Tscc’, is measured using tree (03) items adopted from Elbertsen and Reekum, (2008); ‘Sys-
tem complexity – Tscx’, is measured using two (02) items adopted from Thompson et al.
(1991), and Xue et al. (2005); ‘Legal issues – Tli’, is measured using two (02) items adopted
from Tome et al. (2014); ‘Organizational supports – Os’, is measured using tree (03) items
developed by Lee et al., (2006); ‘Training – Otr’, is measured using two (02) items adopted
from Dedirick and West, 2004, Goode, 2005, Gwebu and Wang, (2010), and Davis, (1989);
‘Government supports and policies – Egsp’, is measured using two (02) items adopted from
Corrales et al., (2006); ‘National education – Eedu’, is measured using two (02) items which
are adapted from Goode, 2005; Gwebu et al., (2010); ‘Awareness – Eawar’, measured using
two (02) items which are adapted from Sobh, (2010); ‘Personal innovativeness in informa-
tion technology – Ppiit’, measured using tree (03) items developed by Gwebu et al., (2010);
‘cultural dimension – Scd’, is measured using two (02) items from Hofstede,1980,1984, 2001;
and Straub et al., (2002); ‘Social identification – Si’, measured using four (04) items from
Ellemers et al.,1999; Gwebu et al., (2010).
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3.3.2 Research hypotheses and research design

In accordance with the previously stated objectives and consistent with related literature
(see Part Two of chapter Two), this study tested the following hypotheses:

• Hypothesis (H1): IT users’ behavioral usage of FOSS is affected by their intention to
adopt.

• Hypothesis (H2): IT users’ intention to adopt FOSS is affected by their perceived
usefulness, perceived ease of use, personal innovativeness, social identification, cul-
tural dimension, awareness, education, government supports.

• Hypothesis (H3): IT users’ perceived usefulness of FOSS is affected by their per-
ceived ease of use, personal innovativeness, social identification, cultural dimension,
awareness, education, government supports, training and organizations supports,
software legal issues, software flexibility, software quality, system compatibility and
capabilities, system complexity, and total cost ownership.

• Hypothesis (H4): IT users’ perceived ease of use of FOSS is affected by their personal
innovativeness, social identification, cultural dimension, awareness, education, gov-
ernment supports, training and organizations supports, system compatibility and
capabilities, and system complexity.

To empirically test the rational hypotheses developed above, the proposed model is de-
signed to illustrate the relationships between variables.
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FIGURE 3.1: The proposed model.

 

The proposed research model, which is graphically displayed in the above figure (Fig-
ure 3.1), summarizes all the aforementioned constructs, sub-constructs and their respective
formulated hypotheses. The model is composed of nine (09) mains constructs separated
in two (02) parts by a thin yellow vertical line. The first part encompasses the external
constructs of TAM, that is TOE and SIT, and the second part is represented by the intrinsic
construct of TAM. The arrows linking constructs (latent variables) specify hypothesized
relationships in the direction of arrows. The arrows are colored in blue, red-violet, green
and black, to identify the four (04) main hypotheses. Since we agreed with Geoffrey S. et
al, (2002) that cognitive and affective responses of TAM largely mediated the effect of ex-
ternal stimulus on behavioral response, in this model, perceived usefulness ‘pu’ and perceived
ease of use ‘peou’ can be considered as cognitive constructs, intention to adopt ‘Ia’ might be
considered as an affective construct. Meanwhile, usage behavior ‘Usb’ could be regarded
as a behavioral construct.
To make the model simple to comply with space constraints, observed items have been
excluded from the figure.
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3.3.3 Instrumentation - measurement scales and coding

To test the proposed model that represents the various hypotheses relationships, a ques-
tionnaire (Appendix 1a) is designed as the necessary tool to obtain the information that
would allow us to carry out the present assessment. The instrument is developed based
on the objectives of the study and the previous literature reviews. In fact, we initially went
further to carry out reviews of literature of some researchers (Leo T. et al. 2014, Gwebu et
al. 2010, Gallego et al. 2008, Ngai et al. 2007, Green et al. 2005, Lu et al. 2005, Amoako-
Gyampah and Salam 2004, Calisir and Calisir 2004, Hubona and Burton-Jones 2003, Liawa
and Huang 2003, Riemenschneider et al. 2003, Venkatesh and Davis 2000, Davis, 1989).
These reviews of literature allowed us to assert the validity of the data collected instru-
ment we are going to design. Hence, the questionnaire prepared for this study is more
than a simple list of questions. It is an efficient instrument of primary data acquisition
based on various items relating to the research topic. The instrument consisted of two
parts. The first part is designed to identify demographic attributes of the respondents.
It contained demographic indicators such as gender, academic years, experience, back-
ground, workplace, studies and perspectives. The questions in the second part are not
only made based on Davis’s prior studies with modifications to fit the specific context of
FOSS adoption but also mainly adapted from TOE and SIT for the objectives of the study.
Finally, 48 questions (items) included in the second part of the survey are subdivided in a
total of eighteen (18) single sub-constructs and organized in turn of the three (03) related
models. The measurement scales3 of each item and coding4 are provided (see Appendix
1b). That is, all items are measured on five-point Likert-type scales, from point one (1) ‘not
useful or strongly disagree’ to point five (5) ‘very useful or strongly agree’.
To definitively complete the data collection instrument, various researchers and professors
specialists in social sciences research methodology reviewed the survey structure. That is,
the indications in each part of the questionnaire, the question length as well as its explana-
tory capability, and other specific points are reviewed. For instance, contents definitions
and clarity of some questions are suggested; negative questions in the survey are recom-
mended to be modified and reformulated in a positive sense because the existence of both
positive and negative sentences in a questionnaire sometimes mislead or induce to dif-
ferent orientation of the questions and this could make the data analysis difficult. Before
sending off the questionnaire to the sample population, a pre-test is also carried out by
considering the feedback in order to permit the participants of the survey to participate in
the investigation without any comprehension difficulty.

3.3.4 Sample selection process

According to Roztocki et al., (2016), and Walsham, (2017), research in ICT4D involves
the interaction of policy makers, practitioners and researchers to understand the effects of
ICTs on development outcomes. Walsham, (2017) proposes that researchers should engage
with users, practitioners, and policy-makers through communities of practice on particu-
lar themes and issues. Based on these valuable arguments, target population in this study
is consisted of IT users in Ghanaians SMEs; software developers/technicians; IT manager
or chief executive officer (CEO); 3rd year bachelor and 2nd year master alumni of graduate
schools of technology and business of some Ghanaian universities who have completed
or are still completing their national service5 within a company as national duty to the

3A measurement scale is a tool with a predetermined number of closed-ended responses that can be used
to obtain an answer to a question.

4Coding is referred to the assignment of numbers to categories in a manner that facilitates measurement.
5Ghanaian students who graduate from accredited tertiary institutions are required under law to do a

one-year national service to the country.
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country.
The selection of this target population was possible thanks to the collaboration of several
university lecturers, IT researchers and some personal contacts and research on-line. As
the survey is a web survey, a questionnaire link (www.surveyosserp.com) is sent to the
electronic mail of each participant after receiving their own authorization or the permis-
sion from their respective organizations, schools and universities. Some printed question-
naire booklets are also administered in person to interviewees during the fieldwork. The
data is collected in the period between September 2016 – February 2017 in different regions
of Ghana. Approximately, total of 1280 questionnaires are distributed (by web, e-mail, fax
and self-administered) to the selected population. Finally, 306 filled questionnaires are re-
ceived from the selected and a total of 260 questionnaires are considered complete. The
few responses to the questionnaires from participants and the long time periods spent for
data collection (due to the non-respect of appointments and the deadlines by some partici-
pants) revealed a lack of interest in the proceeding. Moreover, this is accentuated by prob-
lems of communication; internet access difficulties in some areas; sometimes bad results
and impressions; etc. Even though the 10 regions of Ghana are involved, only areas eas-
ily accessible by transport and telecommunications (where internet, jobs and businesses,
higher education institutions and other centres of socio-economic life are present) are con-
sidered. At this point, obtaining a representative sample that reflects the views of the
general population is quite impossible or is a real challenging and requires a great deal of
time and effort. However, credible responses are obtained from few effective population
that reflect the characteristics of the population from which they are selected.

3.3.5 Data analysis process

Descriptive statistics

In the descriptive statistics, the demographic profile of the sample population is analyzed
by using some spreadsheets programs. The goal is to compare proportions or totals of the
occurrences of categories. Descriptive statistical analyses such as frequency, percentage
and cross-tabulation are implemented from data gleaned from the first part of the ques-
tionnaire (Appendix 1a), where respondents were asked to indicate their age, gender, type
of company, location, educational qualification, experience and others related information
about IT. Table 3.1 presents the demographic profile of the sample.
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TABLE 3.1: Demographic details of the respondents.

 

Demographic characteristics Frequency Percentage 

Gender   

Male 238 91.5 

Female 22 8.5 

Age   

24 - 29 68 26.1 

30 - 35 137 52.7 

 36 - 41 48 18.5 

 > 41 7 2.7 

Software awareness   

open source software (OSS) 43 16.5 

proprietary software (PS) 115 44.2 

both PS & OSS 102 39.3 

Type of SMEs   

Services 101 38.8 

ICT office/training center 85 32.7 

Education institutions 31 11.9 

Finance institutions 24 9.3 

Manufacturing & Industry 11 4.2 

Agriculture 8 3.1 

Education   

graduate 131 50.4 

post graduate 112 43.1 

doctorate 13 5 

others 4 1.5 

From the results displayed in Table 3.1, male respondents are far more prevalent. Out
of the 260 responses that are obtained and considered for this study, the most important
percentage of the respondents are in the age group of 30 to 35. Education qualification
of the respondents is relevant. All of them are involved in IT sector and are working
in different SMEs composed by services, ICT office/center, educational, manufacturing,
industry, agriculture and financial sectors.

Inferential statistics

In inferential statistics, the study tests the hypotheses and addresses the level of statistical
significance of the results. The study specifically uses an advanced multivariate statisti-
cal technique analysis of Structural Equation Modelling (SEM) to infer, from data gleaned
from the second part of the questionnaire (Appendix 1a), information that can be applied
to larger population with similar characteristics. Multivariate data analysis involves the
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application of statistical methods that simultaneously analyze multiple variables repre-
senting measurements associated with individuals, companies, events, activities, situa-
tions and so forth. SEM is used to explore or confirm theory. Indeed, several consid-
erations are necessary in deciding to use multivariate analysis particularly SEM. Among
the most important, elements such as measurement, composite measure of the variable,
measurement scales, coding, and data distributions are validated in this study. Moreover,
it is important to note that there are two types of SEM: ‘covariance-based SEM’ (CB-SEM)
and ‘partial least squares SEM’ (PLS-SEM). According to Hair, et al (2017), CB-SEM is pri-
marily used to confirm or reject theories (i.e., a set of systematic relationships between
multiple variables that can be tested empirically). It does this by determining how well a
proposed theoretical model can estimate the covariance matrix for a sample data set. In
contrast, PLS-SEM is primarily used to develop theories in exploratory research. It does
this by focusing on explaining the variance in the dependent variables when examining
the model. Usually, when running a regression analysis, researchers select the dependent
and independent variables based on a priori established theories and concepts. The aim
of the regression analysis is then to test these theories and concepts. Nevertheless, ac-
cording to Mateos-Aparicio, (2011); Sarstedt et al., (2014); Hair, et al., (2017) and others
scholars, the technique can also be used to explore whether additional independent vari-
ables prove valuable for extending the concept being tested, which is a similar case in this
study. Based on this affirmation and the above definitions, PLS-SEM is considered as an
appropriate multivariate analysis method for this quantitative approach. The selection of
this technique can, moreover, be justified by the fact that the goal in this research is iden-
tifying key driver constructs; there are many constructs and many indicators or items (so
the proposed model is complex); there are no identification issues with small sample (i.e.,
even if the sample population is small, as in this case study, PLS-SEM can achieve high
levels of statistical power), and the technique is not affected by data inadequacies.
Besides having these key characteristics of PLS-SEM as advantages there are, however,
several limitations of PLS-SEM. In its basic form, the technique cannot be applied when
structural models contain causal loops or circular relationships between the latent vari-
ables. Furthermore, even though the recent research of Henleser et al., (2014) introduced
the standardized root mean square residual (SRMR)6 as a fit measure to validate the model,
PLS-SEM does not have an established global goodness-of-fit measure. In fact, its use for
theory testing and confirmation is generally limited.

In general, in the data analysis process, some indications is deemed necessary to note:

• Where the answers are discrete in nature (i.e., respondent position), bar charts and
pie charts are used. These diagrams are used interchangeably, depending on what
the researcher find best illustrated the data.

• Where the questions require Likert scales responses and the researcher want to use
non-parametric7 tools (i.e., histograms) to present data distribution, item responses
are combined to create a score for the group items, in order to make easier the inter-
pretation.

In summary, to test the various hypotheses in this study, first, the researcher finds that it is
nevertheless worthwhile to consider data distribution (even though, a non-parametric sta-
tistical technique PLS-SEM does not require the data to be normally distributed). Second,

6SRMR measures the squared discrepancy between the observed correlations and the model-implied cor-
relations.

7Non-parametric statistics refer to a statistical method in which the data is not required to fit a normal
distribution.
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the data consistency and validity are assessed. And finally, advanced PLS-SEM analysis
are developed. The results are provided with deep details in the following chapter (chap-
ter Four).

QUALITATIVE METHOD

3.3.6 Techniques definitions

In addition to the quantitative approach presented above, a form of social investigation is
also provided. It is an approach that focuses on the way people interpret and make sense
of their practices and the world in which they live. In fact, a social inquiry such as Delphi
technique and a SWOT matrix analysis are also used as tools for this research objectives.
SWOT analysis can help to set the context for strategy development, and decision-making
can be provided through the Delphi consensus approach. In general, the goal is to increase
stakeholders’ ability to understand present situation and forecast future internal and ex-
ternal environments conditions of SMEs regard FOSS adoption. This cannot only help to
add value in Research and Development (R&D) efforts for FOSS adoption in LDCs, but
also it can provide suggestions for future engagement in Ghana in order to achieve the
information technology innovation goals fixed by the government.

What is a Delphi technique?
Delphi is an adaptable research technique as it is used to conduct future research or re-
search into areas where knowledge is partial. The Delphi method is a type of group inter-
view, using in the collective opinion of knowledgeable experts. In general, the method is
typified in five main characteristics:

1. First, its focus on researching the future or things about which little is known. Ac-
cording to Steward, Shamdasani, (1990) it used for developing forecasts of future
events; for conceptualizing and inventing the future. It is also useful where there is
a “lack of agreement or incomplete state of knowledge concerning either the nature
of the problem or the components which must be included in successful solution”
(Delbecq et al., 1975).

2. Secondly, it is characterized by the use of a group format in the form of panels of
knowledgeable experts (Stewart et al., 1990; Denzin et al., 1994). That is, it is also
characterized by the reliance on the use of expert opinion.

3. Thirdly, the technique can use a remote group communication (Jeffery et al., 2000). It
does not require face-to-face contact and is particularly useful for involving experts
who cannot come together physically (Delbecq et al., 1975). In short, e-mail or fax
can be used to distribute the questionnaires (Saint-Germain et al., 2000).

4. Fourthly, the technique is characterized by the typical adoption of an iterative re-
search process called rounds.

5. A fifth characteristic of the technique is the creation of a consensus opinion. Consen-
sus is observed through the convergence of variances or the decrease of the standard
deviations in subsequent iterations (Linstone et al., 1975).

What is a SWOT analysis?
SWOT analysis is a technique for identifying strengths and weaknesses, and for examining
the opportunities and threats, a group or individual face in a given situation or process.
This powerful technique enables group or individual to move from everyday problems
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and strategies to a fresh prospective. It is always used as framework for organizing and
using data and information gained from situation analysis of internal and external envi-
ronment. In this study, SWOT analysis is considered as a useful tool for characterizing the
helpful (strengths and opportunities) and the harmful (weaknesses and threats) compo-
nents of FOSS adoption in Ghana. Table 3.2 displays a basic framework of SWOT analysis.

TABLE 3.2: SWOT analysis framework.

 

In summary, the two techniques (Delphi and SWOT) are combined in a powerful tool
that helped to deeply explore potential influencing factors in FOSS adoption and its impact
on development in Ghana.

3.3.7 Survey participants and methods procedures

In this study, the Delphi technique makes use of three rounds of data collection and feed-
back to create a consensus of opinion (Trevor Amos and Noel Pearse, 2008). Before devel-
oping the different phases of this survey processes, it is important to describe the group
of experts who have participated to the survey and define the questionnaire which are
attributed to them.

Delphi survey: participants, questionnaire and procedures

Delphi survey participants: In general, the number of participants is always a critical and
challenging issue in Delphi surveys since no statistical guides exist for the optimal number
of survey participants (Gordon, 1999). Worst cases are in most LDCs, where weak monitor-
ing and evaluation capacity and lack of statistical data for a baseline are major challenges.
Thus, determinate an optimal and representative sample on the number and qualifica-
tions of local professionals in software industry would be almost impossible (Yildirim et
al., 2005). Aware of this critical concern, the researcher found relevant to consider the num-
ber of respondents who have rated excellent or average their experience with FOSS and
those who have rated excellent their experience in both FOSS and proprietary software
(PS) in the quantitative approach survey questionnaire (Appendix 1a). Indeed, a total of
30 respondents who rated excellent or average their experience exclusively with FOSS, and
number of 10 respondents of a total of 29 who rated excellent their experience both with
FOSS and PS, are contacted. The groups of participants are thus consisting of 40 experts
or professionals such as, computer technicians (developers/researchers on software); IT
managers (industry representatives, project leaders, CEO); and students with very good
experience in IT.
Delphi survey questionnaire and procedures: As stressed above the survey is carried out in
three rounds. Based on the information that was provided from the quantitative analysis
results, a Delphi questionnaire (Appendix 3) is designed for the first round. In the first
round, the questionnaire is sent by e-mail (3rd characteristic of Delphi technique listed
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above) to the knowledgeable expert groups of industry representatives, developers and
students. In the second round and the third round, the participants also received ques-
tionnaires (Appendix 4 & Appendix 5) by e-mail, but most of them are also met in Ghana
or contacted by phone. The aim of this iterative research process – rounds (4th character-
istic of Delphi technique listed above) would be first to reiterate or confirm the evident
validated factors that influence FOSS adoption. In addition, they can also help to deeply
understand and define how these factors impact the adoption of FOSS for business prac-
tices and management in Ghanaian SMEs. The results should be classified in order to
provide high audit circumstance that can allow experts to think about any valuable sug-
gestions for strategies development (1rst characteristic of Delphi technique listed above).

Delphi survey phases with conceptual SWOT framework

First round
The aim of the first round is assessed in two-fold questions as follow:

1. In the first round questionnaire (Appendix 3), precisely in question (a.), the partici-
pants are asked to rate the importance of the mentioned factors on a 5-points Lykert
scale varying from point one (1) ‘not important’ to point five (5) ‘very important’. Fac-
tors that are rated important, that is, factors which received 3 points and above in
average, should be considered as ‘validated factors’. The other factors are dismissed
from the development of a consensus in the second round survey (4th characteris-
tic of Delphi technique listed above). The ‘validated factors’ are, therefore, used to
prepare a new questionnaire for the second round.

2. In the question (b.), the participants are also asked to identify through the mentioned
factors the internal and the external strategic factors of their companies. Obviously,
the internal factors are defined as strategic factors within the internal environment of
SMEs industry and the external factors are considered as factors covering its external
level inhibitors.

The related results of the two-fold are presented and discussed in the chapter Four.

Second round
The aim of the second round survey is assessed in three-fold points:

1. In fact, in the second round questionnaire (Appendix 4), to validate results of the
first round and promote convergence, the findings of the first round are resent to the
group of experts. The 1st point of the second round questionnaire (question (1.)) has
led experts to revise and reflect again their responses accordingly.

2. In the 2nd point (question (2.)), a SWOT analysis has been carried out on the basis of
the previous findings (internal and external rated factors) in order to derive a good
understanding and functioning of these factors through their strengths, weaknesses,
opportunities, and threats. Hence, to determine the strengths and the weaknesses,
Delphi survey participants are asked in the second point of the second round ques-
tionnaire to rate the position of the Ghanaian SMEs in relation to the validated in-
ternal factors in order to determine the strengths and the weaknesses of its internal
environment. Additionally, the participants are also asked to rate the possible effects
of external factors on Ghanaian SMEs in order to determine the opportunities and
the threats of its external environment. This path is justified since we agreed that
strengths and weaknesses mainly refer to internal factors of internal environment,
and, opportunities and threats refer to external factors of external environment in
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SWOT matrix analysis.
To achieve the results, mentioned factors are also asked to be rated on a 5 points Lyk-
ert Scale: 1 as “very weak”; 2 as “weak”; 3 as “moderate”; 4 as “strong”; and 5 as “very
strong”. Factors that are rated as 4 “strong” or 5 “very strong” should be recognized as
“strengths” for internal factors and as “opportunities” for external factors, and factors
that are rated as 1 “very weak” or 2 “weak” should be considered as “weaknesses”
for internal factors and as “threats” for external factors. Factors that are rated as 3
“moderate” should be acknowledged as neutral and thus will be dismissed in SWOT
analyses. The factors perceived as neutral will be dismissed for both the external
and the internal factors. This because, since a factor (external - rated as neutral) do
not create an opportunity to be profited from or a threat to be avoided in an even-
tual policy design, or, since a factor (internal - rated as neutral) do not constitute a
weakness to be strengthened or a strength to be used as useful guidance that could
help to develop the necessary recommendations to support a strategic open source
IT development, there is no need to keep these factors in the analysis (see Table 3.2).

3. In the 3rd point (question (3.)), the revealed factors on the basis of the strength, weak-
ness, opportunity and threat are asked to be numerically ranked in order of impor-
tance and priority, starting from one (1) as the most important factor.

Third round
In the final iteration, the results obtained from the 3rd point (question (3.)) of the second
round survey are resent to the respondents for final validating (Appendix 5). In fact, the
participants are asked to list again the ranked factors in order of priority. This is not only
to ensure that the most relevant factors are obtained within the approved consensus of the
experts but also, to raise up the most needed concerns and suggestions from the priori-
tized factors (5th characteristic of Delphi technique listed above).
The related results of the second and the third round survey are also presented and dis-
cussed in the chapter Four.

3.3.8 CONCLUSION

In this chapter, the theoretical and philosophical concepts underlying the research method-
ology in information technologies field are reviewed. A relevant debate of research de-
signs and methods are conducted. As result of this debate, the researcher’s choice for
given methodology is selected and key steps and procedures are outlined for both quan-
titative and qualitative approaches. Results gained from the study are presented in the
following chapter.
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Chapter 4

PRESENTATION AND
INTERPRETATION OF THE
RESULTS

4.1 Introduction

The chapter presents the results of quantitative and qualitative analysis. The analysis pur-
sues two goals:

1. Identifying the potential influencing adoption factors of FOSS in Ghanaian SMEs
industry.

2. Understanding how these factors are likely to affect the deployment of effective
FOSS ICT for development in Ghana.

Section One of this chapter presents and interprets statistical analysis of the data obtained
from the questionnaires (Appendix 1a). The purpose of these statistical paths is to identify
the potential influencing adoption factors of FOSS (goal (1.)). Spreadsheets programs such
as Microsoft Excel program and Statistical Analysis System are used to generate graphs,
charts and tables, while SmartPLS 3 statistical program (Ringle, C. M., Wende, S., and
Becker, J.-M. (2015), is used to estimate the model.
Section Two is basically focused on the understanding of the second goal (goal (2.)). Delphi
iteration process combined with a SWOT analysis are techniques used.

4.2 Section One - Quantitative Method

4.2.1 Descriptive Statistics

Before proceeding to identify the strategic factors influencing FOSS adoption in Ghanaian
SMEs, frequencies distribution, cross-tabulations, means and variations of the data are
generated.
In order to facilitate interpretation of results, age range of the respondents are generated
in table 3.1 (see Table 3.1 in Chapter Three). That is, the age group of 24 to 29 and that of
30 to 35 are combined in one group age (age group of 24 to 35), and the age group of 36 to
41 and that of over 41 are combined in the second group age (group of respondents older
than 35).
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FIGURE 4.1: Age of the respondents.

 

The combined age groups in Figure 4.1 shows that the largest demographic group is
still young, ranging between 24 and 35 years of age.
Cross-tabulations used to analyze the joint and relative frequencies of some selected vari-
ables are presented in the figures below.

FIGURE 4.2: Respondents position & Cross-tabulation: position per level of
education.

 

From the figure above, about 67% of the respondents are computer technicians who
attained either graduate or post graduate level of education. Doctorate degrees are only
attained by Chief Executif Officer (CEO) and IT manager groups. The computer technician
position is the only category where more than two percent (2.16%) of the respondents rated
their grade obtained from other educational certificates (training, technical and vocational
education).
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FIGURE 4.3: Respondents IT expertise & Cross-tabulation: IT expertise per
age group.

 

Most of the respondents (67%) rated their level of IT expertise as average. Those who
are excellent represented 22%. Only 11% of the respondents rated their level of IT expertise
as poor. Age did not properly reveal a significant role in the level of IT expertise, but a
higher percentage of respondents over the age of 35 considers their level of IT expertise to
be excellent as compared to younger respondents below the age of 35. Respondents with
35 years and above indicates 1.82% of poor IT expertise as compared to the percentage
(14.54%) of respondents with ages below 35.

FIGURE 4.4: Crosstab: IT expertise per category of software & IT expertise
per position.

 

As depicted in Figure 4.4 above (IT expertise per category of software), most of the
respondents rated their level of IT expertise as average and excellent with proprietary
software (PS) and with both free open source software (F/OSS) and PS. Only about 17%
of respondents rated their level of IT expertise as excellent exclusively with OSS systems.
The second graph of the figure (IT expertise per respondent position) shows that most
of the respondents (76.92%) from IT manager position rated their level of IT expertise
as excellent, and about 82% of computer technicians rated their level of IT expertise as
average. The highest percentage (43.10%) of poor IT expertise is indicated by the student
position.
The small and medium enterprises represented are not very mature as few of them are
older than 5 years. Also, the study focused prevalently on selected urban areas in each
of the regions in Ghana. The companies represented by the respondents in this survey
cover a broad spectrum of sectors such as services, ICT, educational, manufacturing and
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industry, agriculture and financial sectors. As depicted in Figure 4.5 below (SMEs – sectors
represented), the highest number of respondents is represented by the service sectors.

FIGURE 4.5: SMEs - sectors & Cross-tabulation: SMEs - sectors per regions.

 

In effect, the second graph of the figure (SMEs – sectors per regions) also shows that
the services sector is widespread in each region of the country, from the southern border
of Cape Coast to the northern area of Tamale.

4.2.2 Inferential Statistics

Before proceeding with the hypotheses test, a preliminary analysis is deemed necessary.

Preliminary analysis

As argued by Rensis Likert (1932), in an ordinal scale1, responses can be rated or ranked,
but the distance between responses is not measurable. An example is the typical Likert
scale generally used by respondents to rate the degree to which they agree or disagree
with a statement. Hence, descriptive statistics, such as means and standard deviations,
have unclear meanings when applied to Likert scale responses. For instance, we can ask
once more the question posed by Jamieson S., (2004) in the case of this survey responses
analysis: what does the average of “disagree” and “neutral agreement” really mean? Does
“disagree” and “neutral or medium” have a useful meaning? Moreover, if responses are
clustered at the low and high extremes (strongly disagree and strongly agree) as in our
case study, the mean may appear to be the neutral or the medium response, but this may
not characterize the data fairly. This is in contrast to interval data 2 in which the differ-
ence between responses is measurable and so can be calculated. In fact, there has been a
longstanding controversy regarding whether ordinal data, converted to numbers, can be
treated as interval data (Carifio L., et al. 2008). However, the findings of several experts
on this matter have revealed that if there is an adequate sample size (at least 5 –10 obser-
vations per group) and if the data are normally distributed (or nearly normal), parametric
statistics3 (include parameters such as means, standard deviation, etc.,) can be used with
the Likert scale to analyse ordinal data (Jamieson S., 2004). Consistent with this, the re-
searcher finds it appropriate to present in the following table (Table 4.1) a few indices such
as (SD) referring to the standard deviation, (N) the number of responses, and the mean.
To achieve this, the various responses (strongly disagree; disagree; neutral; agree; strongly

1Ordinal scale provides information about the order of our observations, but we cannot assume that the
difference in this order are equally spaced.

2Interval data, is a data measured along a scale in which each position is equidistant from one another.
3Parametric statistics is a branch of statistics which assumes that sample data comes from a population

that follows a probability distribution based on a fixed set of parameters (Geisser et al., 2006).
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agree) collected from the respondents are converted to numerical values of respectively 1;
2; 3; 4 and 5.

TABLE 4.1: Summary of measurement scales.

 

Table 4.1 exposes the means (or averages) for each one of the items contained in each
construct with the respective standard deviation (SD). The majority of the SD values are
close to zero and ranged from 0.247 to 1.219. For all the items included in the study, a
one hundred percentage (100%) response is rated for each item. This information led us to
believe that the survey is easier to understand and that the respondents did not have any
difficulty in responding to the questionnaire.
The Likert scales used in the survey allowed for some additional preliminary statistical
analysis through the use of confidence intervals. Indeed, comparative plots of the mean
and values are built for the statements that related to each construct. Specifically, the aim
is to identify provisionally the possible influencing factors considered by the respondents
through an ‘agreement’ statement. The mean of each item is displayed in the plots in the
form of vertical blue-sky bars. The value of each vertical blue-sky bar is accompanied by a
95% confidence interval, represented by a thin black line. The intervals show the standard
deviation (SD) and the sample size, in which array the mean of the true population lies. To
display useful information derived from the data, questions structured in five categories
of responses are once again aggregated into three categories. That is, both point (1) and
point (2) represent a “Disagreement” statement; both point (4) and point (5) are considered
as an “Agreement” statement and point (3) is equal to a “Neutral” statement represented
by a red line that allows us to identify the considered factors by separating or delimiting
the range in which the mean of the true population lies. The plots are presented in the
following figures (Figure - 4.6, 4.7, 4.8 & 4.9).

Technology – Organization – Environment (TOE)
The TOE dimensions (Technology,Organization and Environment) are presented and in-
terpreted separately.
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Technology

FIGURE 4.6: Mean rating for technology adoption factors.

 

Based on the results presented by the figure above (Figure 4.6), some indicators or
items such as software flexibility (Tsoftf1 and Tsoftf2); software quality (Tsoftq1 and Tsoftq2)
and training (Tr1 and Tr2) system compatibility and capabilities (Tscc1, Tscc2 and Tscc3);
and legal issues (Tli1 and Tli2) are rating as possible influencing factors because their re-
spective means are above the red line that separate the two statements (Agreement and
Disagreement). That is, the respondents in general agree that these indicators are possible
factors that influence FOSS adoption. The mean of each indicator, such as total cost owner-
ship (Ttco1, Ttco2 and Ttco3) and system complexity (Tscx1 and Tscx2), is rated below the
red line. However, they cannot be immediately dismissed as influencing factors because
their interval of confidence cut the red line.

Organization

FIGURE 4.7: Mean rating for organization adoption factors.

 

Organisational support (Os3) and training (Otr1 and Otr2) are considered as possible
influencing factors by the respondents. Despite the mean of the corresponding respondent
statements on Os1 and Os2 being rated as “disagree”, their confidence intervals cut the red
line. Therefore, organisational support (Os1 and Os2) cannot be dismissed as influencing
factors.
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Environment

FIGURE 4.8: Mean rating for environment adoption factors.

 

As shown in the figure above (Figure 4.8), government supports and policies (Egsp2)
and education (Eedu1 and Eedu2) cannot be dismissed as influencing factors because the
respective mean of Egsp2, Eedu1 and Eedu2 overlap with the red line and thus their con-
fidence intervals cut the red line. Egsp1 can also be considered as a factor, because, even
the mean rating goes to the bottom of the red line, the confidence interval cutting the line.
Only awareness (Eawar1 and Eawar2) in the environmental characteristics could be dis-
missed as factors influencing FOSS adoption.

Individual characteristics: SIT and TAM
Personal, social and/or intentional dimensions which have taken concrete shape in the
form of the two basic models (SIT and TAM) are shown in a unique graph in the figure
below (Figure 4.9).

FIGURE 4.9: Mean rating for related individual characteristics adoption fac-
tors.

 

As can be noted in the figure above (Figure 4.9), the individual characteristics appeared
to have much more of an underlying impact and stronger feedback in terms of adoption
factors of FOSS than technology, organisation and environment characteristics.
Apart from the cultural dimension (Scd1), perceived usefulness (Pu3) and perceived ease
of use (Peou1) which means overlap the red line, all the mentioned indicators are rated as
influencing factors with a potential agreement.
In summary, the preliminary analysis of results revealed that all items could be consid-
ered as possible influencing factors except the ‘awareness’ indicators, where the average
and interval of confidence fell short of the red line. However, it is important to remem-
ber that our data have an ordinal nature as highlighted above, and parametric statistics
including parameters such as mean, standard deviation and confidence interval are used.
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Again, we come back to the questions of Jamieson S., (2004) by asking ourselves what the
average of a statement really means. In fact, these results cannot be relied upon as defini-
tive influencing factors since sufficient statistical information or significance for indicators
are not approved. It is therefore important for the data analysis to show more confident re-
sults. To do this, the consistency and validity of the data collected are assessed and various
hypotheses are then tested.

Hypotheses testing

PLS-SEM simulation of the proposal model is carried out by using SmartPLS 3 software
(Ringle, et al., 2015). The software made it possible to calculate and assess various param-
eters. In effect, item loading, reliability and validity are tested through the measurement
model process and the coefficient of determination and the path coefficients are estimated
through the structural model assessment (Vinzi et al., 2010). That is, the technique in-
volved two principal stages: the measurement model evaluation and the structural model
assessment.

Measurement model evaluation

The measurement model evaluation aimed to evaluate the consistency and validity of the
variables that could be directly measured or observed (manifest variables).

Consistency evaluation
Consistency evaluations are tested through individual manifest and construct re-
liability.

1. Individual manifest reliability

The first parameter for consistency evaluation is calculated by the standardized outer load-
ings.
The standardized path loadings are indicators of the degree of association be-
tween the principal latent factor and each item. The coefficient should be greater
than 0.7 and statistically significant (Gefen, Straub, & Boudreau, 2000). In fact,
the manifest variables with outer loading of 0.7 or higher are considered highly
satisfactory (Henseler et al., 2009 and Gotz et al., 2010). While a loading value of
0.5 is regarded as acceptable, the manifest variables with a loading value of less
than 0.5 should be dropped (Chin et al. 1998, & Hair et al., 2010). A loading value
of 0.4 should be also acceptable (Hulland, 1999), however, Henseler et al. (2009)
recommended that a manifest variable with loading values between 0.4 and 0.7
should be reviewed before elimination. For the present analysis the cut-off value
taken for outer loading is 0.5. Thus any item with outer loading of less than 0.5
would be deleted, as shown in Table 4.4 and Table 4.5 below.

2. Construct reliability

The second parameter for consistency evaluation is construct reliability. It is assessed by
two measures: Cronbach’s Alpha and Composite Reliability (CR).
Cronbach’s alpha and CR describe how well a set of manifest variables appraises
a single latent construct. Nonetheless, compared to Cronbach Alpha, CR is con-
sidered a better measure of internal consistency because it uses the standardised
loadings of the manifest variables (Fornell and Larcker, 1981). Cronbach’s Alpha
coefficients analyse the internal consistency of each variable with all the other
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variables in the same construct. In conclusion, the interpretation of the Compos-
ite Reliability score and Cronbach’s Alpha is similar. The recommended value
of Cronbach’s Alpha should be higher than 0.7 (Litwin, 1995 and Nunally et al.,
1995) and the CR must be larger than 0.7 (Hair et al., 1998; 2011).

Validity evaluation
As concerns the validity of the variable, the variables are tested on convergent and
discriminant validities.

1. Convergent validity

The first parameter for validity evaluation is the convergent validity. It is carried out by
estimating the Average Variance Extracted (AVE) test on variables (Fornell and
Larcker, 1981).
AVE determines the amount of variance captured by the latent variable from its
relative manifest variables due to measurement errors. According to Barclay et
al., (1995) and Hair et al., (1998), a minimum 50% of the variance from manifest
variables should be captured by latent variables. That is, the AVE value of the
construct should be greater than 0.5.

2. Discriminant validity

The second parameter for validity evaluation is the discriminant validity. It is carried
out by estimating the square root of the AVE test on variables (Fornell and Lar-
cker, 1981). According to Hulland (1999), discriminant validity indicates that a
construct should share more variance with its measures than it shares with other
constructs in a given model. The discriminant validity assessment has the goal of
ensuring that a reflective construct has the strongest relationships with its own in-
dicators (i.e. in comparison with than any other construct) in the PLS path model
(Hair et al., 2017).
In effect, two approaches are usually used to evaluate discriminant validity. With
the first approach, discriminant validity can be demonstrated if item loadings are
high on their intended constructs and cross loadings with other constructs are
lower (Henseler et al., 2009). With the second approach, it can be demonstrated
if the square root of AVE is larger than the absolute value of the standardised
correlations (Chin et al. 1998).

Based on the parameters developed above, the measurement model is evaluated by
means of an iterative process. The iterative process is adopted for elimination of the man-
ifest variables falling under the recommended thresholds. A total of two iterations are
involved in this analysis where each of the iterations is evaluated based on consistency
and validity parameters. The following tables (Table 4.2; Table 4.3) present the first and
the second (final) iterations.
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TABLE 4.2: First iteration of factor loading and indices of Reliability and
Validity.
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TABLE 4.3: Final iteration of factor loading and indices of Reliability and
Validity.
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In the first iteration table (Table 4.2), the majority of the loadings are significant except
for one item of System compatibility and capabilities (Tscc2); one item of Organisational
support (Os3); one item of Perceived usefulness (Pu3) and one item of Perceived ease
of use (Peou1) which are less than 0.7. But since the cut-off value taken for outer loading
considered in this study is 0.5, the item Tscc2 whose loading value is equal to 5.18, is main-
tained. Hence, a total of three weak manifest variables are identified in the first iteration.
In the second iteration (Table 4.3), the three weak manifest variables are discarded from
the respective sub-construct in order to allow Cronbach’s Alpha to reflect a very high reli-
ability. In fact, all Cronbach’s Alpha are now above 0.7. The CR values ranged from 0.833
to 0.964. This meant that all are above the recommended level of 0.7 for a reliable con-
struct. Additionally, all the AVE values of the sub-constructs are over the recommended
threshold of 0.5. Thus, the convergent validity is established.
Once the iteration process is completed, the final model is checked for discriminant valid-
ity based on cross loading values generated from the final iteration. Indeed, the technique
advocated by Henseler et al. (2009) is adopted and the results of item loadings and cross
loadings are presented in the following table (Table 4.4).
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TABLE 4.4: Item loadings and cross loading.
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For each of the items, the results reveal high loadings on their intended constructs and
lower cross loadings with other constructs. This validates the fact that the manifest vari-
ables in each construct represent the assigned latent variable, and thus confirms sufficient
discriminant validity of the model.

Structural model assessment

The structural model is examined to finally test the hypotheses. In fact, the model assesses
the relationship between exogenous and endogenous latent variables through evaluating
R-square (R2 ) value, that is, the coefficient of determination (Hair et al., 2012) and also the
β value, that is, the path coefficients of the model (Chin, 1998).

• R2: generated for each regression equation, indicates the explanatory power or vari-
ance explained of the latent endogenous variables, that is, the degree of explained
variance of endogenous latent variables (Akter et al., 2011). It can be taken as indi-
cator for the quality of the model.

• β: indicates the strength of an effect from variables to endogenous latent variables
(Lleras et al., 2005).

FIGURE 4.10: Structural Equation Model.

 

As shown by Figure 4.10, the number inside circle is the R2 and the number on the line
is the direct effect (Path Coefficient).
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• R2: the percent of variance of the dependent variable which has been explained by
the independent variables ranging between (0 -1). According to Cohen (1988) and
Cohen et al. (2003), when the value of R2 of the endogenous latent variable is more
than 0.26, the model could be considered as good. In effect, R2 value in this model
is equal to 0.576 for usage behaviour (Usb); 0.862 for intention to adopt (Ia); 0.809
for perceived ease of use (Peou) and 0.869 for perceived usefulness (Pu), which are
higher than the suggested value. As a result, the model is considered to have a
substantial degree of explained variance of endogenous latent variables.

• β: as concerns the strength of effect from variables to endogenous latent variables,
the path coefficients have standardised values between -1 and + 1. When the esti-
mated path coefficient is close to 0, the relationship is weak (very low values close to
0 are usually non-significant). For example, Hair et al., (2014), claims that path coeffi-
cients with standardised values below 0.10 are usually not significant. The estimated
path coefficient value close to +1 symbolises a strong positive relationship (and vice
versa for negative value close to -1) that are almost always statistically significant.
This reiterates the statement by Aibinu and Al-Lawati (2010) that argued that the
highest β value represents the strongest effect of the predictor (exogenous) latent
variable towards the dependent (endogenous) latent variable. The model estimated
in this study shows the highest direct effect value equal to 0.759 for intention to
adopt related factors. This implies that intention to adopt (Ia) is the most significant
construct that critically influences and affects users’ behaviour in FOSS adoption.

To provide a more comprehensive overview of the relationships between the exogenous
and endogenous latent variables, the total effect that is the sum of direct and indirect
effects is computed and their significance for the structural model are presented in Table
4.5.
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TABLE 4.5: Direct and Indirect effects and its significant for the structural
model.
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From the table above (Table 4.5), with a significant effect at 0.05 we can note for exam-
ple that intention to adopt has only a positive direct significant effect on user behaviour
(direct effect: β = 0.759, and P-value = 0.000); cultural dimension has a positive direct sig-
nificant effect and positive indirect insignificant effect on intention to adopt (direct effect:
β = 0.118, and P-value = 0.042; indirect effect: β = 0.021, and P-value = 0.137); the social
identification variable has a positive indirect significant effect on user behaviour (indirect
effect: β = 0.246, and P-value = 0.000); software quality has only a positive direct signifi-
cant effect on perceived ease of use (direct effect: β = 0.207, and P-value = 0.007); etc.
Based on what the general structural equation model reveals for direct and indirect rela-
tionships between latent variables (Table 4.5), hypothesis acceptance or rejection outcomes
are reported in the following table (Table 4.6).

TABLE 4.6: Hypotheses acceptance or rejection results.

 

In statistics and in many researches, standard level of significance of 0.05 is used for
statistical comparison purposes. Thus, to make a decision in the above table (Table 4.6),
we generally compared our probability value with 0.05. The interpretation of the results
are presented as follows:

• Under the technological characteristics, the relationship between the external vari-
ables such as FOSS quality; system compatibility and capabilities; system complexity, are
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found to be significant related to perceived usefulness. FOSS quality, compatibility
and capabilities are positively related to perceived usefulness. System compatibil-
ity and capabilities is one of the major determinant of perceived usefulness. Users
of technology are more fulfilled with the use of a technology if they believe that its
technological characteristics will help them to improve their job performance and
productivity. This has been also confirmed by several studies (Mawhinney & Led-
erer,1990; Vlahos et al., 1995). Moreover, system compatibility and capabilities is
more evident when it is come to introduce new system to existing systems. In fact,
Ghanaian users found FOSS compatibility with the existing systems very important
to them. Conversely, system complexity had a negative and significant effect on per-
ceived usefulness. FOSS is considered as complex system, difficult to learn and to
use as reveal by Dedrick et al., 2004; Goode, 2005; and Gwebu, 2010 in the litera-
ture review. However, since users in a sector (IT, services, manufacturing, etc.,) find
themselves become more familiar (good practical skills) with proprietary software,
consider a new software (FOSS) as complex can be justified as a stereotypical as-
sumption.

• Under organizational characteristics, the relationships between the organizational
constructs and the endogenous variables are not properly supported.

• Under the environmental characteristics, education had a negative and significant ef-
fect on intention to adopt. The related hypothesis is then supported. This can be
explained by the fact that national education has not sufficiently integrate FOSS sys-
tem in Ghanaian teaching programs and this can negatively affect user intention to
adopt the system. Awareness had a negative effect on perceived usefulness and inten-
tion to adopt, supporting the related hypotheses. This can be explained by the fact
that current awareness or a well-known brands of FOSS systems is generally weak.
Consequently, these affects negatively the degree to which a user perceives FOSS us-
age would enhance his or her job performance. In other words, lack of awareness
can result in poorly adoption of the software. Idem reasoning for government sup-
ports and policies that indicates a significantly negative relationship with perceived
usefulness and intention to adopt.

• Under the social influence characteristics, social identification is positively and signif-
icantly related to intention to adopt (β= 0.323 and P = 0.000), confirming the related
hypothesis. That is, social identification with FOSS community positively affects
FOSS adoption intention. Consistent with what argue Gwebu et al., (2011) in the
literature review, this finding can be explained by the fact that joining FOSS social
network groups as members or individuals who, simply or psychologically identify
themselves with FOSS community is found to reinforce individuals’ identification
with the community and their intention to adopt this particular software. Likewise,
power distance cultural dimension is positively related to perceived ease of use and in-
tention to adopt (at 0.05 level of significance) and also positively related to perceived
usefulness (at 0.10 level of significance). This denotes that national culture (power
distance) had a significant effect on FOSS technology acceptance. The interpretation
is that this relationship is significant with favorable perception that the power ex-
erted by a leader or manager influence users’ perceived ease of use and intention to
adopt. In addition, at 0.10 level of significance, users’ perceived usefulness is also
influenced when an authority figure recommends or exercises power over the use of
the system. However, at 0.05 level this relationship is not supported. That is, even
if users have favorable perception for the system perceived ease of use (through the
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power exerted by a leader or a manager), there is a need for awareness and added
attraction or motivation for the system perceived usefulness.

• Under the personal innovativeness characteristics, personal innovativeness in informa-
tion technology had a positive effect only with intention to adopt, but no significant
relationship with perceived usefulness and perceived ease of use. One possible ex-
planation can be state on the fact that users demonstrate a full tendency to try out
and accept new technologies and innovations (FOSS). Conversely, the no significant
relationship with perceived usefulness and perceived ease of use can possibly be ex-
plained by the fact that some characteristics of the software such as the multitude
FOSS licenses available; or users lack of educational training; lack of software dif-
fusion on national level; etc., impose restrictions or present challenges to users and
reduce in general their favorable motivations towards the software adoption.

• Under the technology acceptance model some relationships between endogenous
variables are restated in this study with FOSS technology. Indeed, intention to adopt
affects strongly and positively usage behavior. Perceived ease of use had a signifi-
cant effect on intention to adopt at 0.05 level of significance and a significant effect
on perceived usefulness only at 0.10 level of significance. We found perceived use-
fulness not to be significant with adoption intention. This is also consistent with the
findings of Gwebu et al., (2011). In fact, Davis’ TAM characteristics relationship is
partially confirmed here, when perceived usefulness has no effect on users’ intention
to adopt. A possible interpretation can be that the majority of the software users may
have already perceived current proprietary software solutions to be useful enough
in serving their needs (Bonaccorsi et al., 2003). Therefore, it might be difficult to
migrate from proprietary software to FOSS even though users may perceive FOSS
applications to a certain degree more advantageous than the proprietary ones. This
is due to the fact the proprietary software market presence vis-à-vis of FOSS is sig-
nificantly dominant in the sectors. At 0.05 level of significance, perceived ease of use
is not found to impact perceived usefulness. This can be explained by the fact that
the degree to which respondents who are old-users of FOSS believe that using the
software would be free of effort becomes less important overall in determining per-
ceived usefulness after the actual use. Likewise, the rationale behind the proprietary
software reliance is also confirmed in this case.

Generally, it is standard practice to use the coefficient p-values to decide whether to in-
clude variables in the final model. For the results of Table 4.6 above, we would consider
removing variables that are not statistically significant because keeping them can reduce
the model’s precision. In fact, the result of the re-estimated model is presented in the
following figure.
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FIGURE 4.11: Structural Equation Model (re-estimated)

 

The results of the PLS-SEM show that R-square of perceived usefulness is (R2= 0.864)
meaning that independent variables related to perceived usefulness explain 86.4% of vari-
ance of perceived usefulness. R-square of perceived ease of use is (R2= 0.769) which means
that independent variables related to perceived ease of use explain 76.9% of variance of
perceived ease of use. R-square of intention to adopt is (R2= 0.860), meaning that inde-
pendent variables related to intention to adopt explain 86% of variance of intention to
adopt. Likewise, regarding usage behaviour, R-square is 0.576, hence intention to adopt
explains 57.6% of the variance of usage behaviour. To check the quality of the model we
determine, the mean of R-square which is equal to 0.767, the mean of CR is equal to 0.917,
the mean of AVE is equal to 0.82 and the mean of Cronbach’s Alpha is equal to 0.838. All
of these criteria indicate that the quality of the structural model is high.

4.3 Section Two - Qualitative Method

4.3.1 Delphi and SWOT matrix analysis

Studying outcomes ’usage’ cannot be seen as a measure working in isolation (Sun et al.,
2009), otherwise there is no way of knowing if the system investments are successful or
not. Therefore, outcomes of the usage of FOSS (for instance its productivity; usefulness;
success and satisfaction; performance; empowerment in organization; local initiatives;
quality improvements; etc.) should be investigated from different viewpoints. Agree upon
the fact that to allow FOSS promotes innovation processes and creates an exclusive oppor-
tunity for local needs solutions it is fundamental to identify the potential factors influ-
encing its adoption, the quantitative analysis in Section One has revealed specific results.
Hereby, the researcher has found that understanding how these factors are likely to affect
the deployement of an effective FOSS ICT for growth in Ghana (goal (2.)) should not be
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overlooked. In effect, deep analysis is developed through a qualitative approach including
a combination of the Delphi technique and a SWOT matrix analysis for this purpose.

4.3.2 Presentation of analysis

First round analysis

The aim of the 1rst round questionnaire (Appendix 3) is assessed in two main questions,
principally based on questions related to the validation of FOSS adoption factors features.
In effect, the first round questionnaires are sent to a group of 40 experts. A return rate of
93% of responses is recorded:

• In the first question, participants are asked to rate various adoption factors grouped
into thirteen (13) themes. Factors which received 3 points and above on average
according to the Likert scale (1 to 5 points) are considered as validated factors. The
other factors which received low than 3 points are dismissed from the list of the
following iterative questionnaire.

• In the second question, SMEs’ internal factors and external factors related to FOSS
adoption are well-defined by the same group of respondents. The results lead us
to group into eight (8) themes the various internal adoption factors and into five (5)
themes the external adoption factors.

The results of the two main questions are presented in the following tables (Table 4.7 &
4.8).

TABLE 4.7: Internal factors rating.
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TABLE 4.8: External factors rating.

 

The above tables reveal that only one internal factor (i.e. mainstreaming of gender
considerations in decision-making at the workplace) is dismissed. This means that experts
did not properly consider the mainstreaming of gender considerations as a possible factor
in decision-making as regards FOSS usage in the companies. The factors that received 3
points and above on average of the Likert scale are rated as potential factors. These factors
are therefore used to prepare the new questionnaire for the second round.

Second round analysis

The 2nd round questionnaire (Appendix 4) is based on questions that indicate the strength,
weakness, opportunity and threat of the validated factors. The total of 37 effective re-
spondents of the first round are contacted again and the return rate of responses are one
hundred percent (100%). Addressing questions in the second round involved taking three
points into consideration:

• In the first point, opportunity is given to the respondents to revise and reflect their
previous responses. The results of the first round are once again confirmed by the
experts. This means that there is a remarkable convergence of experts opinions con-
cerning the factors rating.

• The second point provided the SWOT analysis. The matrix of this analysis is carried
out on the basis of the validated results (internal and external factors). Indeed, Del-
phi survey participants are asked to rate the position of Ghanaian SMEs in relation
to the validated internal and external factors by defining these factors through their
strengths, weaknesses, opportunities, and threats.
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Internal factors and external factors are therefore examined through the SWOT analysis
framework:

Internal factors
Weaknesses and strengths with regard to the deployment of effective FOSS ICT in Ghanaian
SMEs are assessed with internal factors. Internal factors that are rated as “very strong” (5
point) or “strong” (4 point) are considered as strengths, and the factors that are rated as
“very weak” (1 point) or “weak” (2 point) are considered as weaknesses. Internal factors that
are valued as “moderate” (3 point) are dismissed in the SWOT analyses as they did not
constitute a weakness to be strengthened or a strength to be used in the revision or the
design of policies. Table 4.9 displays the results of the internal factors analysis.

TABLE 4.9: SWOT analysis framework presentation (internal factors).

 

External factors
Opportunities and threats with regard to the deployment of effective FOSS ICT for growth
in Ghana are assessed with external factors. The same rationale is applied on the basis
of the 5-points Likert scales. To determine threats and opportunities, Delphi participants
also evaluated SMEs’ external adoption factors. Factors that are rated as “very strong”
(5 point) or “strong” (4 point) are accepted as opportunities, and factors that are rated as
“very weak” (1 point) or “weak” (2 point) are considered as threats. External factors that are
rated as “moderate” (3 point) are dismissed in the analysis as they did not constitute an
opportunity to be profited from or a threat to be avoided in the revision or the design of
policy suggestions. Table 4.10 displays the results of external factors analysis:
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TABLE 4.10: SWOT analysis framework presentation (external factors).

 

Table 4.9 and Table 4.10 set out the results of the SWOT analysis. The tables reveal that
two factors such as “Preference of SMEs for OSS use” and “Intention to use as often as needed
FOSS applications for performing my job-related work”) are perceived as moderate/neutral
factors and then are dismissed.

• In the third point of the 2nd round questionnaire, factors are numerically ranked in
order of importance and priority, starting from 1 as the most important factor.

The following table shows the results:

TABLE 4.11: Ranked list of factors.
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Third round analysis

In the 3rd round analysis, the results of the third point of the 2nd round survey (Table 4.11 -
Ranked list of factors) are re-sent to respondents for final validation. Experts have ranked
again the first ranked list of factors in order of priority. This second ranking is required
not only to ensure that the relevant factors are obtained within the approved consensus,
but also, to raise the most needed concerns and suggestions from the prioritized factors.
Hence a consensus is reached by the expert group after the second ranking processes. The
only difference between the first and the second ranking iterations is that the “National ed-
ucational knowledge on FOSS” tied “Social and cultural pressures using FOSS” for first place,
with the “Government supports and policies for FOSS using” being placed third (compare Ta-
ble 4.11 and Table 4.12).
The adoption factors that would primarily be considered for possible solutions, sugges-
tions or policy design, ranking by the panel of experts using Delphi method, are presented
in the following table (Table 4.12).

TABLE 4.12: Ranked list of factors after second iteration .

 

4.3.3 Interpretation of the results

The results of the analysis are interpreted in this section. First, internal potential factors
with the current deployment of FOSS adoption in Ghanaian SMEs are defined through
strengths and weaknesses. Then, external potential factors with current deployment of
FOSS adoption for growth in Ghana are defined through opportunities and threats.

Strenghs
b. Technical specifications of FOSS: FOSS for business provide flexible user guidance.
Flexibility is the main point to check the value of a software. In fact, most of the Delphi
participants have commented their responses by claiming that FOSS applications have
scalability tendencies because they are open source , therefore their codes can be modified
and used for other purposes. The possibility to change the code and to develop it to be
used in other conditions and for other needs can enhance users’ experiences and abilities
and their creativity. For the majority of participants, FOSS functionality enhanced their
job activities; satisfaction and security are highlighted. According to the participants, sat-
isfaction could be achieved without any problems if the software was developed inside
the company. By doing this, different solutions are accessible and supported by the com-
munity of users and SMEs should be able to develop their own systems and control their
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quality during this time. Moreover, even though participants confirmed that the use of dif-
ferent systems packages to build new software solutions for different issues took time and
seemed complex, FOSS systems are still compatible with the other software being used in
their organizations.
d. Individual/personal innovativeness in information technology: Individual determi-
nation to try out new information technologies such as FOSS is approved by the partici-
pants. They have found that the software offers the best opportunity by increasing per-
sonal efficacy and efficiency in their respective job activities. Development of the software
within the company brings innovation and improves employees technical capabilities. In
fact, the willingness of individuals or employees to try out any new IT systems is em-
phasized as a strength for the SMEs’ position. The employees or the staff became more
profitable because they permitted to generate company growth without any costs.
g. Individual performance: Delphi participants underlined that using FOSS system in
their job activities allowed them to achieve the desired performance results without re-
strictions. This is because the shared ideologies and values that shape FOSS development
and the way users behave in a community reinforced a sense of duty and obligation, which
in turn boost the individual performance.
h. Employees/community empowerment: The majority of participants go on to contend
that FOSS provides very accurate, complete and comprehensive information about their
works. This makes them ensure their proper operation or processing. In general, com-
munity empowerment refers to the process of enabling communities to increase control
over their lives. FOSS community empowerment is not different in this respect. In effect,
through its various benefits, FOSS in Ghanaian SMEs has brought about more widespread
dissemination of information throughout the organization. This provides FOSS users more
control over choosing software applications and components that suited their business
needs. The possibility that users had to increase control over their own decisions or choices
allowed them to not be empowered by others. Consequently, this allowed managers that
seriously improve their potential to hold FOSS, to choose their budgets without a long-
term commitment to a costly commercial IT system.

Weaknesses
a. Total costs ownerships standpoints: Low financial resources for bearing switching
costs is considered as one of the main issue in adopting FOSS. In effect, training cost in
companies increases switching cost; it is because there are few skilled FOSS in the mar-
ket. Universities and other training institutions do not have adequate expertise in training
more FOSS technologies.
c. Supports services and training on FOSS: Participants underlined that there is a grow-
ing preference for FOSS in general, but support services and training continued to lag
behind.
e. Social and cultural pressures using FOSS: Most technicians and IT students have con-
firmed that equality, mutual respect and collaboration in team work are sometimes threat-
ened. In fact, even though FOSS gives to users considerable autonomy in deciding how
to carry out their job activities, power distance cultural dimension exerts pressure on in-
dividual choice. This often affects user behavior as regards FOSS usage, that is, the full
enjoyment of the software freedoms. Hence, individual decisions and personal innova-
tiveness in IT could be limited.
f. User ability in FOSS applications usage: People lack skills and ability to operate with
FOSS because there are inadequate training facilities and expertise in the area.

Opportunities
b. Public support and policies for FOSS usage: Even though proprietary IT systems are
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more readily available on the Ghanaian IT market, the result of the survey shows that there
is a public reaction against the full presence of proprietary software and its operation sys-
tems on the market.
d. Open source diffusion processes/opportunities: Availability of broadband Internet
promotes the dissemination of FOSS thereby increasing customer demand. Moreover, the
growing awareness of FOSS benefits also increases the preference for FOSS in the software
market. However, participants sustained that the preference for open source diffusion is
from a general viewpoint, reason why the preference of SMEs (exclusively) for FOSS use
is perceived as moderate or neutral factor and thus dismissed from the list of external fac-
tors.
e. Local initiatives and quality improvements of FOSS systems:According to the par-
ticipants, ongoing initiatives for local development have started in some sectors. FOSS
users have also expressed their wish to belong to the FOSS community and to cooper-
ate. In effect, web communications initiatives based on FOSS applications use through
mobile phone for example are developed for banking services. In fact, remittances from
relatives living far away in rural areas are now largely conducted via mobile money trans-
fer services that use open source software as platform. This may reduce money transfer
problems for some indigenous people who are unable to open their own accounts with
financial institutions or banks. IT systems based on FOSS applications not only offer op-
portunities for empowerment to their users, but they also prepare users to be a source
of renewal and dynamism in the local area. That is, every user will be an asset that can
be used for community building. With this capacity building, new projects could emerge
in order to meet the wide range of needs that indigenous people are expected for their
satisfaction. These projects are at times addressing optimal applicability for any size of
firms in urban or rural communities. Moreover, FOSS usage through its collaborative and
constructive approach, can be considered as a public good created by its own community
which could provide a useful basis for sustainable development of the local community.
As a public good, FOSS could strongly contribute to the strengthening of local ICT capac-
ity development with particular emphasis on community needs that can actively support
the conception of local research and development efforts, which in turn could drive pros-
perity and economic development in LDCs in the years ahead.

Threats
a. Legal concerns – software copyrights and licensing system: FOSS systems licensing
are very complicated. Software systems licensing are not simple to use without under-
standing the different aspects of the license of everyone. It is not simple to look for a
specialized lawyer in this sector in Ghana. FOSS licenses can pose major issues for com-
panies if they do not follow the conditions for use. Nowadays there are a huge number of
software patents that cause problems for free software; allowing the patenting of software
may lead to reduced innovation in the technology world, as there may be dependencies
and interdependencies for different software. Although, proprietary software owners can
play in both sides, that is, they can use these licenses to produce their own products, FOSS
for LDCs remains the only viable solution that help these countries SMEs to develop and
use their products without high costs and external dependency.
b. Government supports and policies for FOSS usage: There is a lack of government
supports and policies. This confirms what is revealed by the review of literature (CSIS,
Report 2010). In general, a decision on the part of the public administration is the main
starting point for the growth in every kind of development. In Ghana, public administra-
tion support and promotion of FOSS systems usage appears non-existent. According to
the Delphi participants, the problem is that FOSS systems implementation is a long-term
strategy, but usually public administrators are looking for a quick result and long-term
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strategy decision-making for efficient solutions is avoided.
c. National educational knowledge based on FOSS: Schools and universities are consid-
ered to be the main player in terms of production of innovation and new ideas. In Ghana
most production of innovative software are born inside higher education institutions and
training centers. However, the national education sector is dominated by the use of pro-
prietary IT systems as national educational software. This obviously limits the number of
skilled developers or users in FOSS. Moreover, there is a lack of support in this regard.
Since the focus on software education is not based on FOSS and supported, there is no
hope that national education will make a major contribution to fostering the use of FOSS
through education training programs.
d. Open source diffusion processes/opportunities: Delphi participants argued that there
are problems with the practical use of FOSS in Ghana. This is due to the lack of method-
ological competencies on the national level. The lack of widespread quality expertise in
FOSS limits the participation of software professionals in global developer communities
and hence, limits the growth and the maturity of local developer communities. Even
though some South and Eastern African countries such as South Africa, Botswana and
Kenya are trying to support FOSS by introducing the software in different sectors, low
practical use remains problematic in general on the continent (Reijswoud Victor, et al.,
2008). The main issues are related to the lack of research centers, schools, public and
private companies to support open source software production and the collaboration of
regional goverments that provide back-up support to these projects.
e. Local initiatives and quality improvements in FOSS systems: Proper business model
is one of the cause of inability to adapt FOSS to community needs. In addition, although
user collaboration-intervention in the product development and improvement are con-
firmed, participants in the final concensus have suggested that FOSS users in different
sectors in Ghana should be better informed about their products development through
shared production and innovation model.

Overall, considering internal factors affecting FOSS adoption, the current deployment
of FOSS within Ghanaian SMEs is not properly critical. This can be explained by the
fact that factors such as users’ efforts, personal innovativeness and FOSS technical func-
tionalities are actually considerable strengths within Ghanaian SMEs. However, with the
external factors results show that current deployment and future trends of FOSS present
less opportunity for growth in Ghana. In fact, future trends for effective FOSS ICT use for
development could be possibly threatened by restraining force if policy suggestions and
actions are neglected.

4.4 Conclusion

In summary, the data analysis and its interpretation have been discussed in this chapter.
The chapter has followed the data analysis methods described in the methodology chap-
ter with reference to the literature review in chapter [2]. Findings related to the research
questions are gathered and presented through two approaches (quantitative and qualita-
tive). The chapter demonstrated the analysis tools used and the relevance of the findings.
The main findings of the investigation are summarized in the following chapter [5]. The
final chapter concludes the study by discussing its implications, designing solution-based
approaches or a policy framework and making recommendations for further research.
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Chapter 5

DISCUSSION,
RECOMMENDATIONS AND
CONCLUSION

5.1 Introduction

The final chapter [5] summarizes and re-emphasizes the main results obtained and pre-
sented in the chapter [4]. The significance of this research in the context of FOSS adoption
for local ICT capacity building and development in Ghana is observed. In addition, policy
recommendations are judged necessary to outline at the end of this work as the researcher
is well aware from his experience and knowledge about the Ghanaian communities living
in rural and urban areas and the government strategy for ICT for Accelerated Develop-
ment (ICT4AD).

5.2 Summary of the main findings

The primary research question derived from the literature review is:’What are the potential
factors influencing FOSS adoption and the resulting impacts on local ICT capacity and develop-
ment in Ghana?’. This research question was broken down into two secondary questions:

1. What are the potential factors influencing FOSS adoption in Ghanaian SMEs?

2. How can these factors influence the deployment of effective FOSS ICT for development in
Ghana?

To answer the first question, four main hypotheses are anticipated. Survey data gleaned
from a sample population (prevalently represented by young male professionals, highly
educated, and IT versed) are statistically analyzed. The results obtained through reliability
and validity tests give more precision with statistical significance. In summary, the results
lead us to claim that:

• Result 1: IT users’ behavioral usage of FOSS is affected by their intention to adopt.

• Result 2: IT users’ intention to adopt FOSS is affected by their perceived ease of use,
personal innovativeness, social identification, power distance cultural dimension,
education, and government supports.

• Result 3: IT users’ perceived usefulness of FOSS is affected by their perceived ease of
use, power distance cultural dimension, software quality, system compatibility and
capabilities, system complexity, awareness, and government supports.
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• Result 4: IT users’ perceived ease of use of FOSS is affected by their software quality,
and power distance cultural dimension.

In other words, the results suggest that software complexity, government supports, education
and awareness have negative influence on users’ perceived usefulness and/or on users’
intention to adopt. Conversely, software quality, compatibility and capabilities, power
distance, social identification and personal innovativeness in IT have positive effect on
users’ cognitive and affective responses (perceived usefulness, perceived ease of use and
intention to adopt). Intention to adopt has a strongly significant and positive influence
on behavioral usage of FOSS. Some of these factors such as personal innovativeness in
IT, power distance and social identification are the most potential factors that determine
users’ intention to adopt and therefore their behavioral usage (see Appendix 2).

To answer the second question, various elements stemming from FOSS system usage
are analyzed and for which some driving and restraining forces or positions are expressed
both internally and externally from SMEs environments. In the internal environment, in-
dividual performance; employees empowerment; some technical specifications of FOSS
such as flexibility, compatibility and functionality are considered as driving forces. Con-
versely, low financial resources, supports services and training on FOSS, cultural pressures
using FOSS (i.e., power distance orientation) and user ability in FOSS applications usage
are ranked as restraining forces. In the external environment, while public support of FOSS
use (public reaction against the proprietary software market dominance) is boosting an op-
timal adoption tendency for FOSS, lack of governmental supports and effective policy for
FOSS use threaten this advantage. Moreover, although the preference for FOSS, the will-
ingness to be a member of FOSS community and the increasing availability of broadband
Internet, some factors such as educational software based on FOSS, effective participation
of software professionals in the community, maturity of local developer communities, and
skills through practical use are lacking.
In summary, a point that shares fundamental concerns with this thesis when it comes to
FOSS adoption is what revealed the individual and social characteristics results. In other
words, as changes occurring in individual and social characteristics are evolved, IT users’
behavioral adoption of FOSS also changes.

5.3 Research limitations, implications and contributions

Apart from the various problems encountered during the data collection phases (see chap-
ter [3], page 39, section 3.3.4), one of the limitations of the present research work is that
there is a lack of database system that adequately captures all SMEs and their locations
in Ghana. This reduces the possibility to cover a representative sample of the relevant
population in the area in question. The sample size should be increased by covering both
the registered SMEs that are using IT or producing IT systems services based on FOSS
and those that are not yet registered in order to obtain a high number of participants.
In addition, the study is conducted with cross-sectional survey from respondents; some
influential factors on the intention to adopt may vary at different stages in the implemen-
tation process. For this reason, future research could be recommended with a large sample
using a longitudinal approach.
The second limitation is of the fact that, the study did not focus on specific FOSS applica-
tion but relied general snapshot approach during the survey. In fact, future research could
be recommended that surveys should be on specific FOSS application. This will help to
support companies’ internal operations and provide competitive opportunities.
Furthermore, as stated in the literature review, FOSS adoption can happen in voluntary
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or mandatory situations (Venkatesk et al., 2000). The findings of Venkatesk et al., (2000)
suggest that factors influencing IT adoption differ from mandatory to voluntary condi-
tions. Though, software adoption process in this case study is largely based on voluntary
decision, some particularities with FOSS use are due to cultural pressures. Indeed in so-
ciology research, the effects of social influence on behavioral intention manifest through
different routes – subjective norm and social identification (Bagozzi et al., 2002). The ef-
fect of subjective norm on intention is more likely to occur in mandatory settings due to
the compliance and coercive power characteristics. The effect of social identification on
adoption occurs in a voluntary setting due to the fact that there is a route of self-defining
relationship with a group and its members. Agree with these statements, the results of
this research cannot be spontaneously extended to the mandatory settings even though
there is a cultural pressure that affect user’ usage behavior. In fact, future research could
be investigated in order to analyze the difference between the effect of social influence on
FOSS use occurring in mandatory setting versus voluntary setting. In mandatory setting,
authorities will have the coercive power to reward the adoption intention or to penalize
non-adoption intention. In this regard, effect of subjective norm on intention to adopt
FOSS could be an interesting field to explore. Moreover, as the results from this study
reveals that there is a resistance to change from proprietary software to FOSS solutions
(due to the fact that the proprietary software already meet some requirements of users), a
different approach of FOSS adoption might be needed to overcome this challenge.
Aside from these limitations and their respective implications, we have managed to obtain
satisfactory results of our model in this research (independent variables related to inten-
tion to adopt explain 86% of variance of intention to adopt; intention to adopt explain 58%
of variance of usage behavior). However, the model does not explain 100% of the results,
therefore, we must not overlook the existence of some characteristics or constructs that
have not been included in the study.
Some contributions related to adoption of FOSS technologies at industrial and national
levels are added to the existing body of knowledge. In addition to the potential factors
identified, the results provide a solid interpretation that; quality is not a necessary crite-
rion for lack of FOSS adoption, but its brand name awareness. This is because brand name
capital investments in FOSS applications are weaker than that of proprietary software.
From the study, there are increasing common consumer and contributors interest in FOSS
solutions which could bring stability and innovation to FOSS products in future. How-
ever, the lack of clear corporate policies and responsibilities (who backs FOSS up) makes
FOSS adoption in the corporate setting difficult.
Furthermore, the results provide more evidence indicating that power distance cultural
dimension could have considerable effect on FOSS use and its acceptance decisions. This
study demonstrates the importance of adding specific context of cultural dimension (as
normative1 social influence) to social identification (established as informational2 social
influence). In effect, power distance factored into the main construct (social influence char-
acteristics) extends the predictive and explanatory utility of the construct. In other words,
adding power distance cultural dimension to a synthesis of social influence characteristics
allow us to explain a significant portion in behavioral intentions to adopt and use FOSS.
Future studies on FOSS adoption should therefore include power distance where it is cul-
turally appropriate. The validation with other subjects of a similar environment will boost
our certainty and can also help to confirm that power distance has a consistent effect on
FOSS adoption. A theoretical implication with regard to this specific result can lead us

1Normative social influence: it means going along with others in pursuit of social approval or belonging
(avoid disapproval/rejection).

2Informational social influence: it means going along with others because their ideas and behavior make
sense, the evidence in our social environment changes our minds.
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to accept that, in indigenous entrepreneurship, particular attention should be paid to in-
digenous human environment relationships and associated cultural values. Indigenous
communities that promote entrepreneurial endeavours with FOSS systems by embedding
the use of this specific technology into pre-existing cultural values facilitate the adoption
of the specific technology and have a higher chance of meeting local needs and interacting
with the global economy on their own terms.

5.4 Policy recommendations

Considering the ranked list of factors examined (Table 4.12, Chapter 4) and as well as the
results obtained from the statistical analysis, policy recommendations have been outlined
with the main purpose of creating a resourceful FOSS ICT that boosts FOSS promising ad-
vantages of capacity development in Ghana. In fact, policy recommendations as concerns
strengths and weaknesses in terms of internal strategic factors of FOSS deployment in
Ghanaian SMEs, and also policy recommendations as concerns opportunities and threats
in terms of external strategic factors of Ghanaian SMEs for effective FOSS ICT use for de-
velopment in Ghana, are illustrated in a unique framework (Table 5.1). The combination
of the relationships between strengths, weaknesses, opportunities, threats and their corre-
spondent policy recommendations is drawn up base on the following criteria also used by
Nihan Yildirim, and Hacer Ansal (2011):

1. Strengths that correspond to a policy recommendation are intended to be used by
the implementation of a correspondent policy to reduce the impact of the related
weaknesses, in order to benefit from opportunities and to avoid threats linked to the
same policy;

2. Weaknesses that correspond to a policy recommendation are intended to be min-
imized for their negative impacts through the implementation of a correspondent
policy that takes advantage of related strengths and opportunities;

3. Opportunities that correspond to a policy recommendation are intended to offer ben-
efits for designing, implementing and improving the correspondent policy;

4. Threats that correspond to a policy recommendation are intended to be avoided
for their negative impacts through the implementation of correspondent policy that
takes advantage of related strengths and opportunities.

The results shown in Table 5.1 have only considered the first five factors listed in the rank-
ing table (Table 4.12) in order to design five of the core correspondents policy suggestions
that could be usefully implemented by the key players.
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TABLE 5.1: Links between policy recommendations and SWOT.

 

Based on the link between policy recommendations and SWOT results, some reasoning
are taking into account. Indeed, any process of knowledge is based on education and this
requires, among others things, existing infrastructures and adequate training programs.
Since IT infrastructures based on a software technology becomes fundamental in any sec-
tor (education, business, services, health, etc.), it becomes ever more important to intro-
duce and increase national software education knowledge on FOSS. Ghanaian universi-
ties IT strategies are expected to be revised by increasing the focus on FOSS education.
Research in FOSS development matter should be a priority in academic research agendas
and should benefit of financial supports granted by government and industry. This can al-
low students or users to have better preparation in order to increase number and quality of
professional in FOSS and certainly reduce numbers of projects initiatives ended in failure.
Perhaps to overdo, it would be better and more advantageous to integrate open source
system in the education system from the lower level. This will enable the preparation
of qualified and experienced people with FOSS operating system. Education institutions
in LDCs like Ghana have to support their IT students in FOSS projects. One of the best
example in Africa is Ubuntu3 project support in South Africa campus. Other example is
Ushahidi4 project that is able to resolve different issues which became famous around the
world. In addition, innovation should be incentivized using FOSS in Ghanaian education
system and SMEs industry with financial supports from the government and international
NGOs. This can probably change the conservative traditional IT educational system in
adopting FOSS. Full access of the system source code fosters a real sense of belonging in
FOSS-community, and also encourage more users to play a more active part in innovation
and the support decisions of their companies. For this reason, policies with regard to tech-
nological innovativeness within local communities are fundamental. Government has to
emphasize FOSS in national policies development. Generally, in most of LDCs (in Africa),
improved governance has remained an optical illusion. Leadership have to focus on an
advantageous stability and prosperity that fulfilling the real needs of the local community.
Since open source technology solutions is unique and fundamental for poverty alleviation,
income generation and empowerment, governmental bodies are expected to support and
encourage projects and efforts aimed at developing national operating system that focus-
ing and localizing FOSS systems. Admittedly, failure of leadership in this concern cannot

3 Ubuntu translated as "humanity to others" from the African dialect "Nguni-bantu", started just from
universities between different students, became the main support of different project in Africa with its contri-
bution to the success of corporate management systems.

4Ushahidi, which translates to “testimony” in Swahili, was developed to map reports of violence in Kenya
after the post-election violence in 2008. It is one of the most widely project used collaborative mapping pro-
grams in the world. It is a non-profit technology company with staff in nine countries whose mission is to
help marginalized people raise their voice and those who serve them to listen and respond better.
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be attributed to Ghanaian government since governmental bodies:

• in 2003 have already formulated an ICT policy dubbed, Information and Communi-
cation Technology for Accelerated Development (ICT4AD);

• in 2005 ratified at the World Summit on Information Society, their objective to ensure
the availability of quality and affordable access to information and communications
services to facilitate the transformation of Ghana into knowledge-based society and
technological driven-economy.

However, the Ghanaian software development industry is still under-developed and
mainly based on the proprietary software. To emerge from the quagmire of this subordi-
nation of proprietary software, an effort is still needed by creating a competitive software
industry through the adaptation of effective national technology policies and industrial
strategies. Specifically, Ghanaian government should revise its policy statement stipulat-
ing Ghana’s ICT4AD, founded on 14 pillars that set the priority policy focus areas (prin-
cipally based on proprietary software) and define the country’s ICT-driven development
agenda. An effective decision-making on FOSS integration and supports in different sec-
tors in Ghana should be included in the pillars formulated in the ICT4AD policy. It is
therefore indispensable for LDCs’ governments to collaborate and take patience without
claiming an immediate result of their investments but thinking for the future develop-
ment and prosperity of the whole region through FOSS initiatives. This because, investing
in FOSS calls for long-term project and it can be successful if LDCs’ governments around
the world can emulate use-case countries like Peru, Malaysia, Brazil, etc.
The results also offer practical suggestions for users and companies. Indeed, companies
have to select FOSS which is useful and easy to use, in order to minimize system complex-
ity issues. The conception that effective use of FOSS is complex, remains critical. Therefore,
the support of practical training should be a solution to reinforce perceptions of the ease
use of FOSS. Furthermore, this can significantly affect the effect of perceived usefulness on
FOSS adoption intention. Companies should also consider criteria such as system com-
patibility and capabilities for selecting the most adequate FOSS. Brands of FOSS should be
prepared to actively participate in software generation process and its awareness. In this
regard, government role should not be overlooked since the presence of a government
to define property rights and enforce contracts is an implicit assumption of the economic
paradigm of market exchange (Benjamin Klein et al., 1981). This can help consumers to
identify who supports the software and then be certain to adopt it. Additionally, compa-
nies have to find the way to motivate their employees to join FOSS social network groups
in order to encourage FOSS ideology; they have to principally increase collaboration and
equality among staff to deal with sociocultural diversity and pressures in order to facilitate
FOSS adoption and its adaption to particular local needs or conditions.

In a broad spectrum, open source-oriented software development industry should be
supported by governmental bodies and universities in order to coordinate FOSS oriented
efforts of other industrial organizations and create collaboration. Moreover, government
should also support FOSS applications use on national level through any entities in order
to create a market oriented local FOSS supply. Local initiatives taken by citizens to pro-
mote the importance of FOSS systems adoption in small size activities should be funded
and assisted. Society or environment in which users, communities and organizations oper-
ate and conduct their activities, should be involved in the development process with FOSS.
Industry managers and academicians should also take the initiative in training software
developers and create local FOSS developer communities. That is, professional training
programs on FOSS and consulting services should be provided. This could obviously en-
dorse individual innovativeness in IT based on FOSS.
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The above suggestions mainly call for a tight collaboration, partnership and cooperation
among governmental bodies, universities and industry. A proposed framework is there-
fore depicted in the following figure (Figure 5.1).

FIGURE 5.1: Key players for building national competitive industry.

 

In summary, the role of governments, universities or higher education institutions
(HEIs), industries and communities in the promotion of a local capacity development
through the creation of an efficient FOSS ICT industry should become a real engagement
of all partners.

5.5 General conclusion

According to the report of the third World Forum of Local Economic Development (2015),
a local economic development approach calls for improvements in the organisation of ex-
isting and new local production and consumption systems. This entails moving from a
welfare-based and sectoral approach to a sustainable human development approach, thus
horizontally integrating economic, social, institutional and environmental dimensions, ac-
cording to the features and actors involved in each context and level. Furthermore, and
in agreement with the research findings of A. Bonfatti, (2015), LDCs can only achieve sus-
tainable development when they are able to guarantee the availability of quality services
and connectivity infrastructure for their communities. This can be ensured by linking the
entire technological, science and socioeconomic systems with local knowledge through
implementing strategies. To design a solution to meet these needs, ICT integration into
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different sectors of activities is absolutely fundamental. ICT use is a dynamic and evolv-
ing aspect and today, no sector can develop without appropriate IT infrastructure.
Since open source software ICT is recognised as a unique opportunity for LDCs, Ghana
has no appropriate alternative solution if it wishes to close, or resolve, the problem of
the digital divide. Although most Sub-Saharan African countries are ‘latecomers’ in ICT
sectors, creating a competitive software industry nowadays cannot be considered as an
unattainable challenge, since FOSS freely allows the generation of an innovative capabil-
ity in software technology.
African countries cannot be fully compared with advanced countries in ICT because the
continent is still in the initial phase of IT development. To state it somewhat baldly, the
African continent resembles a large company born after centuries of slavery and coloni-
sation, and reborn 50 years ago since most of the countries achieved ‘independence’ (in
1960). Hence, obvious political, social, economic and cultural challenges inevitably persist
in these countries. However, to overcome such challenges, the introduction of FOSS in the
software industry has been conceived to provide a major opportunity to build and create
innovative societies in a context of strong local economic development. For this reason, the
factors contributing to effective FOSS adoption and implementation in different national
sectors should be carefully studied and continuously improved. This could clearly help to
prevent LDCs from lagging behind as downstream users by promoting initiatives based
on local software technology, thus reducing dependency on proprietary software.
The present case study, Ghana, reveals that individual and social factors are the most
strategic ones influencing FOSS uptake on the part of SMEs.
Additional findings on current FOSS deployments and trends are translated into policy
suggestions aimed at enabling SME decision-makers, users/citizens and government to
take full advantage of it as a means of avoiding threats to sustainable development and
minimising structural weaknesses in Ghana. In fact, Ghana should attach great signifi-
cance to FOSS: policies on FOSS should be approved and supported by the government;
priority should be given to an education system with national education software based
on FOSS; serious consideration should also be given to encouraging individuals and cre-
ating social acceptance of FOSS, since users clearly tend to be resistant to change. Policy
measures previously identified may be possible through strict collaboration of all partners
responding to this wake-up call with determination, and serious decision making.
In summary, to create a competitive software industry as the mainstay of a future welfare
economy, Ghanaian local leadership has to design and improve open source-oriented poli-
cies and adapt development to different decentralised communities if the latter agree to
go local and grow global. In general, it is evident that each LDC presents different situations
and needs shaped by the political situation and socio-economic and environmental condi-
tions, etc. However, Sub-Saharan African customs and values remain familiar, and their
common interests are to meet the challenges linked to the UN sustainable development
goals at local level. Accordingly, the recommendations outlined in this research may also
be applicable to these countries and can be considered as a roadmap.
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APPENDIX

Appendix: Survey questionnaires; Measurements, Direction of ef-
fects & significance, 1rst, 2nd and 3rd Rounds Delphi questionnaires.

The purpose of this survey is to understand the factors influencing F/OSS adoption and
use in Ghanaian organizations (SMEs).
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Appendix 1a: Survey Questionnaire 

The purpose of this survey is to understand the factors influencing F/OSS for business practices adoption and use in 
Ghanaian organizations (SMEs). 
 
SOME LITTLE DETAILS  
1. Questionnaire responses were classified in 5 point Scale Likert (specific to each question) varying from: 

1  strongly disagree 2 disagree 3 neither agree or disagree 4 agree 5 strongly agree 
 

Disagreement Medium agreement or 
disagreement 

agreement 

(Mark down one with a sign in the survey). 

2. The sample population include master or 3rd year IT students, IT professionals and managers from small and 

medium enterprises. 

 

PLEASE START THE SURVEY HERE  
First Part: Questions about your experience, background, workplace, studies and perspectives.  

1.  Gender:            Male                        Female  

2. In the following scale, what is your age?  

24-29 years old        30-35 years old         36-41 years old         More than 41  

3. With which software do you have a good experience? (Mark down one of them) 

OSS                                     Proprietary software                                     OSS & Proprietary software 

4. How are your expertise in IT? 

Poor                                                        Average                                                                  Excellent 

5. What is the name of your organization; the year of establishment; the size (small and medium or large enterprises); 

the location (region) and what position do you hold within? 

Name:_________________________________________Year:_________________________________________

__________Size:_____________________________________________Region:___________________________

____________________Your 

position______________________________________________________________________________________

____ 

6. Please indicate your highest academic title and degree  

a) Undergraduate_________________________________________________________ 

a) Masters_______________________________________________________________ 

b) PhD__________________________________________________________________ 

c) Others_________________________________________________________________. 

 
Second part: Questions about OSS adoption and use. 
 

Technological 

characteristics 

Ttotal cost ownership 

T  

Ttco1 The support cost of OSS systems for your business management are more expensive 
than that of proprietary systems. This affects its adoption in my company. 

Ttco2 The costs involved in switching to an OSS system is too high. This really influences its 

use in my small business. 

Ttco3 It is much more cost effective in the long run to maintain an OSS application for business 
activities. This affects its adoption for my job activities. 

Tsoftware flexibility Tsoftf1 OSS for business is designed for all levels of users.  

Tsoftf2     OSS for business provides flexible user guidance. 

Tsoftware quality Tsoftq1 I perceive OSS’ performance to be strong relative to proprietary alternatives, so I use it for 
my business practices. 
 

Tsoftq2 OSS applications functionality enhanced my job activities 
 
 

Tsystem compatibility & Tscc1 OSS for business matches my current processing procedure. 
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capabilities Tscc2 OSS systems for business are compatible with the others software being used in our 
organization. 

Tscc3 I believe OSS for business management is an efficient and a reliable system. 

Tsystem complexity Tscx1 Working with OSS system is very easy, it is easy to understand what is going on.  
   

Tscx2 OSS system is much less complex to implement than the proprietary system, so it is easy 
to use it for my job activities. 

Tlegal issues Tli1 The multitude of open source licenses available to developers creates a problem that 

must be handled with care. 

Tli2 There is a lack of knowledgeable lawyer that could help to understand OSS licenses 

complexity.  

Organizational 
characteristics 
 
Osupports 

O  

Os1 OSS system-Top management supports are considerable problems in my organization. 

Os2 Limited supports and encouragement of the use of OSS is a real issue in my organization. 

Os3 Sometimes there are problems (internet connectivity, electricity and phone lines) due to 

weak infrastructure.  

Otraining Otr1 Training organize in or by my company improved my level of OSS systems understanding 

and use. 

Otr2 Training gave me confidence in the use of OSS system in business related activities. 

Environmental 

characteristics 

Egovernment supports & 

policies 

E             

Egsp1 

Egsp2 

Local government supports for OSS projects enhance OSS applications use in my work 

sector. 

Government strategies on OSS adoption help to provide OSS practical use in my job 

sector. 

Eeducation 

 

 

Eawareness (e-read & 

brand awareness) 

Eedu1 

  Eedu2 

The kind of training gained from schooling was complete and can help me to easily use 

OSS applications. 

Educational training is just enough to ensure the minimum capacity to manipulate any IT 

system based on OSS programs. 

 Eawar1 

  

Eawar2 

There is a well-known brands of OSS systems in the market. This encourages OSS 

adoption and use in my job-related work.  

There is a full presence of OSS systems in the market. This motivates its adoption and 

use in my job sectors. 

Personal 

characterristics 

Ppersonal innovativeness 

in technology 

P            

Ppiit1 Among my peers, I am usually the first to try out new IT based on OSS. 

Ppiit2 

   Ppiit3 

Often enough, I am determined to try out new information technology. 

I am always curious too, to try out new information technologies. 

Social influence 

characteristics 

Scultural dimensions 

S  

Scd1 Position at your workplace limits decision making and free use of OSS. 

Scd2 You believe that your supervisor has more power than you have and you go to pieces under 

pressure. This threatens your longing to freely try or adapt new IT to your job activities. 
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Ssocial identification Ssi1 I am proud to think of myself as a member of the OSS community. 

Ssi2 

     Ssi3 

     Ssi4 

I think about being an open source user often. 

I devote myself more often to the group team in my work. 

Being an open source user is an important part of my self-image. 

Perceived usefulness 

(Pu) 

Pu1 

Pu2 

I find OSS to be useful in my work. 
 
Using OSS would give me greater control over my tasks than using 
proprietary software. 

Pu3  I perform tasks more effectively and efficiently if I use OSS compared to if I use 

proprietary software. 

Pu4 The use of OSS can increase the effectiveness of my interaction with my computer. 

Perceived ease of use 

(Peou) 

Peou1 Generally, I find it easy to get OSS learning system to do what I want it to do. 

Peou2 

  Peou3 

  Peou4 

It is easier to perform most tasks when using OSS than using proprietary software. So, 

interacting with OSS in my business practices does not require a lot mental effort. 

It is easy for me to become skillful at using OSS. 

Overall, OSS provides helpful guidance in performing tasks. 
 

Intention to adopt/use 

(Ia) 

Ia1 People in my area whose opinions I value think that I should use OSS applications in my 

work. 

Ia2 I intend to use the OSS system for performing my job as often as needed. 

     Ia3 

     Ia4 

If I heard about a new information technology (such as OSS), I would look for ways to 

experiment with it in my work.  

I think my interaction with the software will be effective, good and positive. 

Usage behavior (Usb) Usb1 How do you consider the extent of your current OSS use? 

Usb2 On average I frequently use OSS for job related work. 

 
Thank you for your participation!  

 
Please add here your email address or your phone number for further information regard your questionnaire response, in 
case of need:  
 
------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
If you have any comments you would like to make, please feel free to do so in the space provided here:  

 

 
 

 
We appreciate the time and effort you committed to completing this questionnaire. 
If you have any questions about this research, please contact Kudzo W. Parkoo at 

parkoobienvenu@gmail.com/kudzowoezo.parkoo01@universitadipavia.it 
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Appendix 1b: Measures and operationalization 

Models/ 

Constructs 

 

Sub-constructs Items Question items used in the survey Scale Likert 

   1 2 3 4 5 

TOE 

 

 

 

Total Cost Ownership 

 

 

 

 

Software flexibility 

 

Software quality 

 

Syst. Compatibility & 

capabilities 

 

 

System Complexity 

 

 

Legal Issues 

 

 

Ttco1 The support cost of OSS systems for your business management are more expensive than that of proprietary 

systems. This affects its adoption in my company. 

     

Ttco2 The costs involved in switching to an OSS for business practices is too high. This really influences its use in 

my small business. 

     

Ttco3 It is much more cost effective in the long run to maintain an OSS for business. This affects its adoption for my 

job activities. 

     

Tsoftf1 

Tsoftf2 

OSS for business is designed for all levels of users. 

OSS for business provides flexible user guidance. 

     

Tsoftq1 

Tsoftq2 

I perceive OSS’ performance to be strong relative to proprietary alternatives, so I use it for my business 

practices. 

OSS applications functionality enhanced my job activities. 

     

Tscc1 OSS for business matches my current processing procedure.      

Tscc2 OSS systems for business are compatible with the others software being used in our organization.      

Tscc3 I believe OSS for business management is an efficient and a reliable system.      

Tscx1 

 

Tscx2 

Working with OSS system is so complicated, it is difficult to understand what is going on. 

OSS system is much less complex to implement than the proprietary system, so it’s easy to use it for my job 

activities. 

     

Tli1 The multitude of open source licenses available to developers creates a problem that must be handled with 

care. 

     

Tli2 There is a lack of knowledgeable lawyer that could help to understand OSS licenses complexity.       

 Org. Supports 

 

 

 

 

Training 

 

Os1 OSS system-Top management supports are considerable problems in my organization.      

Os2 Limited supports and encouragement of the use of OSS is a real issue in my organization.      

Os3 Sometimes there are problems (internet connectivity, electricity and phone lines) due to weak infrastructure.       

Otr1 Training organize in or by my company improved my level of OSS systems understanding and use.      

Otr2 Training gave me confidence in the use of OSS system in business related activities.      

 

 

Government supports & 

policies 

 

Education 

 

 

Egsp1 

Egsp2 

Local government supports for OSS projects could enhance OSS applications use in my work sector. 

Government implementation strategies on OSS adoption help to provide OSS practical use in my job sector. 

     

Eedu1 

 

Eedu2 

The kind of training gained from schooling was complete and can help me to easily use OSS applications. 

Educational training is just enough to ensure the minimum capacity to manipulate any IT system based on 

OSS programs 

     

O

R

G

A

N

I

Z

A

T

I

O

N

T

I

O

N

A

L 
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Awareness (e-read & brand-

awareness) 

Eawar1 

Eawar2 

There is a well-known brands of OSS systems in the market. This encourages OSS adoption and use in my 

job-related work.  

There is a full presence of OSS systems in the market. This motivates its adoption and use in my job sectors. 

     

SIT Personal innovativeness in 

technology 

Ppiit1 

Ppiit2 

Ppiit3 

Among my peers, I am usually the first to try out new IT based on OSS 

Often enough, I am determined to try out a new information technology. 

I am always curious too, to try out new information technologies. 

     

 

 

 

Cultural dimensions Scd1 Position at your workplace limits decision making and free use of OSS.      

Scd2 You believe that your supervisor has more power than you have and you go to pieces under pressure. This 

threatens your longing to freely try or adapt new IT to your job activities. 

     

Social Identification Ssi1 I am proud to think of myself as a member of the OSS community.      

Ssi2 

Ssi3 

Ssi4 

I think about being an open source user often. 

I devote myself more often to the group team in my work. 

Being an open source user is an important part of my self-image. 

     

TAM 

 

Perceived usefulness (PU) Pu1 I find OSS to be useful in my work.      

Pu2 Using OSS would give me greater control over my tasks than using proprietary software.      

Pu3 

 

Pu4 

I perform tasks more effectively and efficiently if I use OSS compared to if I use proprietary software. 

The use of OSS can increase the effectiveness of my interaction with my computer. 

     

Perceived ease of use (Peou) Peou1 Generally, I find it easy to get OSS learning system to do what I want it to do.      

Peou2 

 

Peou3 

Peou4 

It is easier to perform most tasks when using OSS than using proprietary software. So, interacting with OSS in 

my business practices does not require a lot mental effort. 

It is easy for me to become skillful at using OSS. 

Overall, OSS provides helpful guidance in performing tasks.  

     

Intention to adopt (Ia) 

 

 

 

 

 

Usage behavior (Usb) 

Ia1 People in my area whose opinions I value think that I should use OSS applications in my work      

Ia2 I intend to use the OSS system for performing my job as often as needed.      

Ia3 

 

Ia4 

If I heard about a new information technology (such as OSS), I would look for ways to experiment with it in 

my work. 

I think my interaction with the software will be effective, good and positive. 

     

Usb1 

Usb2 

How do you consider the extent of your current OSS use? 

On average I frequently use OSS for job related work. 

     

 

I

N

D

I

V

I

D

U

A

L 
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Appendix 2: Direction of effects and SEM significance. 

 Direction of the effects 

Direct effects Indirect effects Total effects 

B P Values B P Values B P Values 

Eawar -> Pu -0,224 0,001   -0,224 0,001 

Eedu -> Intention to adopt (Ia) -0,050 0,024   -0,050 0,024 

Eedu -> Usage behavior (Usb)   *** *** -0,038 0,024 

Egsp -> Intention to adopt (Ia) -0,139 0,011   -0,139 0,011 

Egsp -> Pu -0,200 0,001   -0,200 0,001 

Egsp -> Usage behavior (Usb)   *** *** -0,106 0,013 

Intention to adopt (Ia) -> Usage behavior 
(Usb) 

0,759 0,000   0,759 0,000 

Peou -> Intention to adopt (Ia) 0,141 0,010   0,141 0,010 

Peou -> Pu 0,156 0,011   0,156 0,011 

Peou -> Usage behavior (Usb)   *** *** 0,107 0,011 

Ppiit -> Intention to adopt (Ia) 0,207 0,003   0,207 0,003 

Ppiit -> Usage behavior (Usb)   *** *** 0,157 0,003 

Scd -> Intention to adopt (Ia) 0,159 0,001 *** *** 0,217 0,000 

Scd  -> Peou 0,406 0,000   0,406 0,000 

Scd -> Pu   *** *** 0,063 0,015 

Scd -> Usage behavior (Usb)   *** *** 0,164 0,000 

Ssi -> Intention to adopt (Ia) 0,325 0,000   0,325 0,000 

Ssi -> Usage behavior (Usb)   *** *** 0,247 0,000 

Tscc -> Pu 0,219 0,000   0,219 0,000 

Tscx -> Pu -0,202 0,000   -0,202 0,000 

Tsoftq -> Ia   *** *** 0,074 0,015 

Tsoftq  -> Peou 0,529 0,000   0,529 0,000 

Tsoftq -> Pu   *** *** 0,082 0,016 

Tsoftq -> Usage behavior (Usb)   *** *** 0,056 0,017 
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Appendix 3: Delphi questionnaire - First round 
 
 

 

 

 

1) Total costs ownerships standpoints:      1   2   3   4   5                    internal           external  

(Financial resources for bearing switching costs). 
 

2) Technical specifications of OSS:      1   2   3   4   5                    internal           external  

(OSS for business provides flexible user guidance; OSS functionality enhanced job activities; OSS systems for 
business are compatible with the others software being used in our organization; complexity problems in pratical 
use). 

 

3) Legal concerns – software copyrights and licensing system:  1   2   3   4   5    internal         external   

(The multitude of OSS licenses available to developers creates a problem that must be handled with care; 
Introduction of new models for restructuring licensing systems; There are currently fewer knowledgeable lawyer 
that could help to understand OSS licenses complexity). 

 

4) Supports services and training on FOSS:          1   2   3   4   5               internal           external   

(Availability of OSS consultancy, training, supporting services). 
 

5) Government supports and policies for OSS using:        1   2   3   4   5           internal          external  

(Commitment/support of government or action plan for using OSS; Present IT infrastructure of the country that 
is based on proprietary software; There is a public reaction against the monopoly of and unfair competition with 
Microsoft; Improvement of hardware integration of OSS; Hardware integration of OSS in business practice). 
 

6) National educational knowledge based on FOSS:        1   2   3   4   5               internal           external  

(Number and qualifications of national OSS developers; Encouragement of academics/students towards OSS). 
 

7) Individual/personal innovativeness in information technology:   1  2  3  4  5      internal       external  

(Individual determination to try out new information technologies; Intention to use as often as needed the OSS 
applications for performing my job-related work). 

 

8) Social and cultural pressures using OSS:           1   2   3   4   5                    internal           external  

(Gender issues in decision making at workplace; Power distance pressures in team work - collaboration and 
communication). 

 

9) User ability in OSS applications Usage:       1   2   3   4   5                    internal           external  

(Ability and frequent use of OSS applications assuming that we have access the system). 
 

10) Individual performance:          1   2   3   4   5                    internal           external  

(Using OSS is a valuable aid to me in the performance of my job). 
 

11) Employees empowerment:       1   2   3   4   5                    internal           external  

(OSS system provides very accurate, complete and comprehensive information about how well or badly I have 
done my work; OSS system provides very reliable information about my work, and it gives me considerable 
autonomy in deciding how to carry out my work; OSS make us ensure proper operation or processing). 

 

12) Open source diffusion processes/opportunities:         1   2   3   4   5             internal           external  

(Preference for OSS in the system software market; Preference of small and medium sized enterprises for OSS 
use; Availability of broadband Internet; Considerable use of OSS for business practice; Participation of software 
professionals in OSS community or global developer communities; Willing to be a member of OSS community; 
Maturity of local developer communities). 

 

13) Local initiatives and quality improvements on OSS systems:  1   2   3   4   5     internal      external  

(Improvement to the delivery of socioeconomic services to the local communities; User collaboration-
intervention in product improvement/development process; Use of OSS for business practice in mobile systems; 
Developments in local OSS business models which enable practical adaptation of FOSS). 

 

 

a. According to the importance of the mentioned F/OSS (Free/Open Source Software) adoption factors characteristics, 

please, rate the list on the 5-point Lykert scale varying from 1 to 5: (1) ‘‘not important or strongly disagree’’; (2) 

‘‘slightly important’’; (3) ‘‘moderately important’’; (4) ‘‘important’’; (5) ‘‘very important’’. (Write your comments on 

themes at the end of the questionnaire if necessary). 

b. Please, identify through the mentioned factors, the internal (SMEs’ internal environment) and the external (SMEs’ 

external environment) strategic factors. 
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Appendix 4: Delphi questionnaire - Second round  
1. Please write down your suggestions and comments if the grouping in the table below is not to your satisfaction (i.e., “Total costs ownerships 

standpoints” as Internal factors, or, “National educational knowledge based on OSS” as External factors):------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Internal factors (companies’ internal factors - local factors) External factors (global level strategic factors) 

a. Total costs ownerships standpoints 
b. Technical specifications of OSS 
c. Supports services and training on OSS 
d. Individual/personal innovativeness in information technology 
e. Social and cultural pressures using OSS 
f. User ability in OSS applications Usage 
g. Individual performance 
h. Employees empowerment 

a. Legal concerns – software copyrights and licensing system 
b. Government supports and policies for OSS using 
c. National educational knowledge based on OSS 
d. Open source diffusion processes/opportunities 
e. Local initiatives and quality improvements on OSS systems 

2. In the following table, rate on the 5-point Lykert scale varying from 1 to 5: (1) ‘‘very weak’’; (2) ‘‘weak’’; (3) ‘‘moderate’’; (4) ‘‘strong’’; (5) ‘‘very 

strong’’, the related items of each main factors. 

Internal factors 1 2 3 4 5 External factors 1 2 3 4 5 

a. Total costs ownerships standpoints  a. Legal concerns – software copyrights and licensing system  

Financial resources for bearing switching costs  The existing of multitude of OSS licenses is handled with care  

b. Technical specifications of OSS  Introduction of new models for restructuring licensing systems  

OSS for business provide flexible user guidance  There are currently knowledgeable lawyers that could help to understand 
OSS licenses complexity 

 

OSS functionality enhanced job activities  b. Government supports and policies for OSS using  

OSS systems for business are compatible with the 
others software being used in our organization 

 Commitment/support of government or action plan for using OSS  

 IT infrastructure of the country is based on OSS  

c. Supports services and training on OSS  There is a public reaction against the monopoly of and unfair competition 
with Microsoft 

 

Availability of OSS consultancy, training, supporting 
services 

 Improvement of hardware integration of OSS by the government  

d. Individual/personal innovativeness in 
information technology 

 Hardware integration of OSS in business practice  

Individual determination to try out new information 
technologies 

 c. National educational knowledge based on OSS  

Intention to use as often as needed the OSS 
applications for performing my job-related work 

 Number and qualifications of national OSS developers  

e. Social and cultural pressures using OSS  Encouragement of academics/students towards OSS  

Mainstreaming of gender considerations in decision 
making at workplace 

 d. Open source diffusion processes/opportunities  

Equality, mutual respect and collaboration in team 
work (between employers and employees) 

 Preference for OSS in the system software market  

f. User ability in OSS applications Usage  Preference of small and medium sized enterprises for OSS use  

Ability to use OSS applications assuming that we 
have access to the system 

 Availability of broadband Internet  

g. Individual performance  Considerable use of OSS for business practice  

Using OSS is a valuable aid to me in the 
performance of my job 

 Participation of software professionals in OSS community or global 
developer communities 

 

h. Employees empowerment  Willing to be a member of OSS community  

OSS systems provide very accurate, complete and 
comprehensive information about how well or badly 
I have done my work 

 Maturity of local developer communities  

Facility in pratical use  

OSS systems provide very reliable information 
about my work, and it gives me considerable 
autonomy in deciding how to carry out my work 

 e. Local initiatives and quality improvements on OSS systems  

OSS make us ensure proper operation or 
processing 

 Improvement to the delivery of socioeconomic services to the local 
communities 

 

User collaboration-intervention in product improvement/development 
process 
 

 

Use of OSS for business practice in mobile systems  

Developments in local OSS business models which enable practical 
adaptation of OSS 

 

 

3. Please rank the mentioned factors in order of importance and priority, starting from one (1) as the most important factor. 

 

Factors Rank 

a. Total costs ownerships standpoints  

b. Technical specifications of OSS  

c. Supports services and training on OSS  

d. Individual/personal innovativeness in information technology  

e. Social and cultural pressures using OSS  

f. User ability in OSS applications Usage  

g. Individual performance  

h. Employees empowerment  

i. Legal concerns – software copyrights and licensing system  

j. Government supports and policies for OSS using  

k. National educational knowledge based on OSS  

l. Open source diffusion processes/opportunities  

m. Local initiatives and quality improvements on OSS systems  
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Appendix 5: Delphi questionnaire - Third round  

 

1. Please rank again (second rank list) the mentioned factors in order of importance and priority, if you are not agree with the 

first ranked list. (Start with one (1) as the most important factor). 

 

Factors   First ranked list Rank list after first 
iteration 

j. Government supports and policies for FOSS using 1  

k. National educational knowledge based on FOSS 2  

e. Social and cultural pressures using FOSS 3  

m. Individual/personal innovativeness in information technology 4  

d. Local initiatives and quality improvements on FOSS systems 5  

f. User ability in FOSS applications Usage 6  

c. Supports services and training on FOSS 7  

b. Technical specifications of OSS 8  

a. Total costs ownerships standpoints (switching costs) 9  

l. Open source diffusion processes/opportunities 10  

i. Legal concerns – software copyrights and licensing system 11  

g. Individual performance 12  

h. Employees empowerment 13  

 

2. Write in the space provided any comments you would like to make regard your ranking. 

 

 

 

 
Please add here your email address or your phone number for further information regard your questionnaire responses, in case of need:  
 
------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
 
 

Thank you very much! 



93

BIBLIOGRAPHY

1. Abor Joshua & Nicholas Biekpe, (2006). Small Business Financing Initiatives in
Ghana.

2. Acevedo, M., & Krueger, JI. (2004). Two egocentric sources of the decision to vote:
The voter’s illusion and the belief in personal relevance. Political Psychology, 25(1),
115-134. DOI: 10.1111/j.1467-9221.2004.00359. x.

3. Adams, D., Nelson, R. & Todd, P. (1992). Perceived usefulness, ease of use and usage
of information technology: MIS Quarterly, 16(2), 227-247.

4. Agarwal, R., & Karahanna, E. (2000). Time flies when you’re having fun: cognitive
absorption and beliefs about information technology usage. MIS Quarterly, 24(4),
665e694.

5. Agarwal, R. and Prasad J. (1998). A conceptual and operational definition of per-
sonal innovativeness in the domain of information technology, Information Systems
Research 9 (2) (1998) 204–215.

6. Aibinu A. A. and Al-Lawati A. M., (2010). Using PLS-SEM technique to model con-
struction organizations’ willingness to participate in e-bidding. Automation in Con-
struction, vol. 19, no. 6, pp. 714–724, 2010.

7. Aiman-Smith, L., & Green, S. G. (2002). Implementing new manufacturing tech-
nology: the related effects of technology characteristics and user learning activities.
Academy of Management Journal, 45(2), 421e430.

8. Akter S., Ambra J. D., and Ray R., (2011). "An evaluation of PLS based complex mod-
els: the roles of power analysis, predictive relevance and GoF index," in Proceedings
of the 17th Americas Conference on Information Systems (AMCIS ’11), Detroit, Mich,
USA, 2011.

9. Alchian Armen A. and Harold Demsetz, (1972). Production, Information Costs, and
Economic Organization. Source: The American Economic Review, Vol. 62, No. 5
(Dec., 1972), pp. 777-795.

10. Algesheimer, R., Dholakia, U.M, Herrmann, A., (2005). The Social Influence of Brand
Community: Evidence from European Car Clubs. Journal of Marketing, 69, 2005, pp.
19-34.

11. Almeida Daniel A. and Gail C. Murphy , Greg Wilson, Mike Hoye, (2017). Do soft-
ware developers understand open source licenses? Buenos Aires, Argentina — May
20 - 28, 2017, IEEE Press Piscataway, NJ, USA c©2017, ISBN: 978-1-5386-0535-6.

12. Al-Qirim, N.A.Y. (2004). Electronic commerce in small to medium-sized enterprises:
frameworks, issues, and implication. Idea Group Pub.

13. Ambali A. & Bakar A., (2014). ICT Adoption and Application in the Malaysian Public
Sector. Publisher: IGI Global, Release Date: October 2014, ISBN: 9781466665798.



94 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

14. Amoako-gyampah, K., & Salam, A. F. (2004). An extension of the technology accep-
tance model in an ERP implementation environment. Information and Management,
41, 731e745.

15. Archibugi, D., Lundvall, B.-A., (2001). The Globalizing Learning Economy. Oxford
University Press, New York.

16. Ashforth, Blake E., and Fred Mael. (1989). "Social identity theory and the organiza-
tion." Academy of Management Review 14 (1), 20-39.

17. Ashmore, Deaux, and McLaughlin-Volpe, (2004). An organizing framework for col-
lective identity: articulation and significance of multidimensionality. PMID: 14717651
DOI: 10.1037/0033-2909.130.1.80

18. Assinform,(2010). http://www.businesson line.it/3/LavoroeFisco/2708/rapporto-
assinform-mercatoit-2010-italia.html.

19. Ajzen I, Fishbein M. (1980), Understanding attitudes and predicting social behav-
ior: Attitudes, intentions, and perceived behavioral control. Englewood Cliffs, NJ:
Prentice Hall.

20. Audris Mockus , Roy T. Fielding , James Herbsleb, (2000). A case study of open
source software development: the Apache server, Proceedings of the 22nd interna-
tional conference on Software engineering, p.263-272, June 04-11, 2000, Limerick,
Ireland [doi>10.1145/337180.337209].

21. Bagozzi, R.P. and Dholakia, U.M., (2006). Antecedents and purchase consequences
of customer participation in small group brand communities. International Journal
of Research in Marketing, 23, 45-61

22. Baltac, V., 2003. Information society and its challenges to emerging economies, UNIDO
Technology Foresight Summit Budapest, Hungary.

23.

24. Barbara Russo, Marco Scotto, Alberto Sillitti & Giancarlo Succi, (2009). Agile Tech-
nologies in Open Source Development. Publisher–IGI Global, ISBN-13: 978-1599046815.

25. Barclay, D.W., Higgins, C.A. and Thompson, R. (1995). "The partial least squares
approach to causal modeling: personal computer adoption and use as illustration",
Technology Studies, Vol. 2 No. 2, pp. 285-309.

26. Benjamin Klein and Keith B. Leffler, (1981). The role of market forces in assuring
contractual performance. Journal of Political Economy, 1981, vol. 89, no 4.

27. Berger, Peter and Thomas Luckmann (1967). The Social Construction of Reality; a
Treatise in the Sociology of Knowledge. Penguin, Harmondsworth (Original: Dou-
bleday. Garden City, N. Y. 1966).

28. Bingi, P., Sharma, M. K., and Godla, J. K. (1999) Critical Issues Affecting an ERP
Implementation. Information Systems Management, 16, 3, 7-14.

29. Bokhari, Bokhari, R. H. (2005). The relationship between system usage and user
satisfaction: a meta-analysis. Journal of Enterprise Information Management, 18(2),
211e234.



5.5. General conclusion 95

30. Bonaccorsi, A.C. Rossi, Why open source software can succeed, Research Policy 32
(7) (2003) 1243–1258.

31. Bonfatti Antonio, (2015). Third World Forum on Local Economic Development, Oc-
tober 2015. Turin, Italy. A. Bonfatti, Governor of Santa Fe.

32. Bruine de Bruin, W., A.M. Parker, and B. Fischhoff (2007). ‘Individual Differences in
Adult Decision-Making Competence.’ Journal of Personality and Social Psychology,
92(5): 938-956.

33. Bruner, G. C., & Kumar, A. (2005). Explaining consumer acceptance of handheld
Internet devices. Journal of Business Research, 588(5), 553–558.

34. B Rossi, B Russo, G Succi, (2012). Adoption of free/libre open source software in
public organizations: factors of impact Information Technology & People 25 (2), 156-
187.

35. Brown R. and Zagefka H., (2006). Choice of comparisons in intergroup settings:
The role of temporal information and comparison motives. In: European Journal of
Social Psychology, Vol. 36, 2006, p. 649-671.

36. Burrell, G., & Morgan, G. (1979). Sociological Paradigms and Organizational Analy-
sis: Elements of the Sociology of Corporate Life. London: Heinemann.

37. Burton-Jones A., Hubona G.S. (2005). Individual differences and usage behavior: re-
visiting a technology acceptance model assumption, The DATA BASE for Advances
in Information Systems. 36(2), 2005, pp. 58–77.

38. Calisir, F. and F. Calisir (2004). The Relation of Interface Usability Characteristics,
Perceived Usefulness, and Perceived Ease of Use to End-User Satisfaction with En-
terprise Resource Planning (ERP) Systems. Computers in Human Behavior, Vol. 20,
No: 4, pp. 505-515

39. Carifio J, Perla R. (2008). Resolving the 50-year Debate Around using and Misusing
Likert Scales. Med Educ. ;42(12):1150–1152.

40. Carmichael P & Honour L (2002) Open Source as appropriate technology for global
education, International Journal of Educational Development, 22 (1), pp. 47-53.

41. Carvalho, A. A., Lustigova, Z. & Lustig, F. (2009). Integrating new technologies into
blended learning environments. In Elizabeth Stacey & Phillipa Gerbic (Eds), Effec-
tive Blended Learning Practices: Evidence-Based in Perspectives in ICT-Facilitated
Education. Hershey, Pennsylvania: IGI Global, 79-104.

42. Bhagwat, R. & Sharma, M.K. (2007). Information system architecture: a framework
for a cluster of smalland medium-sized enterprises (SMEs). Production planning &
control. 18(4):283-296.

43. Chang, M. K., Cheung, W., Cheng, C. H., & Yeung, J. H. Y. (2008). Understanding
ERP system adoption from the user’s perspective. International Journal of produc-
tion economics, 113, 928 - 942.

44. Chang, Li, Hung, and Hwang, (2005). An empirical study on the impact of quality
antecedents on tax payers’ acceptance of Internet tax-filing systems. Government
Information Quarterly, vol. 22, no. 3, pp. 389–410, Jan. 2005.



96 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

45. Chau, P.Y.K. and Tam, K.Y. (1997). Factors affecting the adoption of open systems:
An exploratory study, "MIS Quarterly", Vol. 21, No. 1, pp 1-24.

46. Chin, W. (1998). Issues and opinion on structural equation modeling. MIS Quarterly,
22, 7e16.

47. Cohen J. (1988). Statistical Power Analysis for the Behavioral Sciences, Lawrence
Erlbaum Associates, Hillsdale, NJ.

48. Cotonou Agreement, (2004). NSA users manual. Drafted by ECDPM for the ACP
Secretariat February 2004

49. Jacob Cohen, Patricia Cohen, Stephen G. West, and Leona S. Aiken, (2003). Ap-
plied Multiple Regression/Correlation Analysis for the Behavioral Sciences (3rd ed.).
Mahwah, NJ: Erlbaum, 2003, 728 pp., $65.

50. Corrales, Javier, and Frank Westhoff. (2006). Information Technology Adoption and
Political Regimes. International Studies Quarterly 50: 911-933

51. Compeau D. Christopher A. Higgins and Sid Huff. (1999). Social Cognitive The-
ory and Individual Reactions to Computing Technology: A Longitudinal Study MIS
Quarterly Vol. 23, No. 2 (Jun., 1999), pp. 145-158

52. Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance
of information technology. MIS Quarterly, 13(3), 319e340.

53. Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1992). Extrinsic and intrinsic motiva-
tion to use computers in the workplace. Journal of Applied Social Psychology, 22,
1111–1132.

54. De Pietro, R., Wiarda, E. & Fleischer. M. (1990). The Context for Change: Organi-
zation, Technology and Environment. In The processes of technological innovation.
L.G. Tornatzky & M. Fleischer, Eds. Lexington, Mass: Lexington Books. 151-175.

55. Debreceny, R., Gray, G. L. and Rahman, A. (2002). The determinants of Internet
financial reporting. Journal of Accounting & Public Policy, 21 (4-5), 371-395.

56. Dedrick, J. & West, J. (2003). Why Firms Adopt Open Source Platforms: A Grounded
Theory of Innovation and Standards Adoption. Proceedings of a Workshop on Stan-
dard Making: A Critical Research Frontier for Information Systems. MISQ Special
Issue Workshop. 236 – 257.

57. Dedrick, J., & West, J. (2004). An Exploratory Study into Open Source Platform
Adoption. Paper presented at the Proceedings of the 37th Hawaii International Con-
ference on System Sciences.

58. Delbecq, A. L., Van de Ven, A. H., & Gustafson, D. H. (1975). Group techniques for
program planning. Glenview, IL: Scott, Foresman, and Co.

59. Denscombe, M. (1998) The Good Research Guide. Buckingham. Open University
Press.

60. Denzin,N. K. and Lincoln, Y.S. (eds) (1994). Handbook of Qualitative Research.
Thousand Oak, Sage.



5.5. General conclusion 97

61. Dezdar, S. and S. Ainin, (2011). The influence of organizational factors on successful
enterprise resource planning implementation. Management Decisions, 49(6): 911-
926.

62. Dezdar, S., and S. Ainin, (2011). ERP systems implementation success: A study on
Iranian organizations, International J. Current Research and Review, 3(5): 78-100.
(l’autore c’è ma nominato solo una volta).

63. Dishaw, M.T. and Strong, D.M. ì, (1999). Extending the Technology Acceptance
Model with Task-Technology Fit Constructs,î Information and Management (36:1),
1999, pp. 9-21.

64. Dione Bernard, Réjean Savard, (2007) Managing Technologies and Automated Li-
brary Systems in Developing Countries: Open Source vs. Commercial Options,
Proceedings of the IFLA Meeting at Dakar, Senegal, August 15-16, 2007. Actes du
colloque IFLA à Dakar, Sénégal, 15-16 août 2007. (IFLA Publications; 132) ISBN 978-
3-598-22038-8.

65. Doswell, Willa; Braxter, Betty; Cha, EunSeok; Kim, Kevin (2011). "Testing the Theory
of Reasoned Action in Explaining Sexual Behavior Among African American Young
Teen Girls". Journal of Pediatric Nursing

66. Doyle, J. (2000). ERP: Going after the little guy. Midrange Systems, 13(13), 18-22.

67. Drake, P., Parr, A.N., & Shanks, G. (1999). Identification of Necessary Factors for
Successful Implementation of ERP systems. In DeGross, J. I., Introna, L. D., Myers,
M. D., & Ngwenyama, O. (Eds.), New Information Technologies in Organizational
Processes (p. 99-119). Boston, MA: Kluwer Academic Publishers.

68. Ephraim Nikoi, and Kwasi Boateng, (2014). Collaborative Communication Processes
and Decision Making in Organizations. Business Science Reference (IGI Global),
published in USA.

69. Elbertsen Elbertsen, L., & Reekum, R. V. (2008). To ERP or not to ERP? Factors influ-
encing the adoption decision. International Journal of Management and Enterprise
Development, 5, 310e330.

70. Ellemers, N., Kortekaas, P., & Ouwerkerk, J. W. (1999). Selfcategorisation, commit-
ment to the group and group self-esteem as related but distinct aspects of social
identity. European Journal of Social Psychology, 29, 371–389

71. Ellis, J. & Van Belle, J.P. (2009). Open Source Software Adoption by South African
MSEs: Barriers and Enablers. Proceedings of the 2009 Annual Conference of the
Southern African Computer Lecturers’ Association. 49, Ed. New York. USA: ACM.
41 – 49.

72. Erensal, Y. C., & Albayrak, Y. E. (2008). Transferring appropriate of manufacturing
technologies for developing countries. Journal of Manufacturing Technology Man-
agement, 19(2), 158e171.

73. Eric S. Raymond , Tim O’Reilly, (1999). The Cathedral and the Bazaar, O’Reilly &
Associates, Inc., Sebastopol, CA, 1999.

74. ERP Report, (2015). A Panorama Consulting Solutions Research Report. The 2015
ERP Report. <http://panorama-consulting.com/resource-center/2015-erp-report/>.



98 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

75. Fabio M. Manenti, Stefano Comino, (2003). Open Source vs Closed Source Software:
Public Policies in the Software Market, Padova University. June 2003

76. Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: an intro-
duction to theory and research. Reading, MA: Addison-Wesley.

77. Fitzgerald, Brian. 2006. The Transformation of Open Source Software, MIS Quar-
terly, (30: 3).

78. Fornell, C., Larcker, D.F., (1981). Evaluating structural equation models with un-
observable variables and measurement error. Journal of Marketing Research 18 (1),
39-50.

79. Fuggetta, A., (2003). Open source software—an evaluation. The Journal of Systems
and Software 66,77–90.

80. Füller, J., M. Bartl, H. Ernst, and H. Mühlbacher. 2006. Community based innovation:
How to integrate members of virtual communities into new product development.
Electronic Commerce Research Journal 6 (1): 57–73.

81. Gallego M.D., Luna P., Bueno S., (2008). User acceptance model of Open Source
software. Computers in Human Behaviour 24.

82. Galliers, R.D. (1991). Choosing appropriate information systems research approaches:
a revised taxonomy. In: Information Systems Research: Contemporary Approaches
and Emergent Traditions, Nissen, H.-E., Klein, H.K. & Hirschheim, R. (eds), pp.
327–345. Elsevier Science Publishers, North Holland.

83. Gareth James, Daniela Witten, Trevor Hastie and Robert Tibshirani, (2013). An In-
troduction to Statistical Learning with Applications R. Springer Science+Business
Media New York.

84. Garzarelli, Giampaolo (2004). "Open Source Software and the Economics of Orga-
nization," in Jack Birner and Pierre Garrouste, eds., Markets, Information and Com-
munication. London and New York: Routledge: 47-62.

85. Garzarelli Giampaolo, Limam, Yasmina Reem and Thomassen, Bjorn (2008). Open
source software and economic growth: a classical division of labor perspective. In-
formation Technology for Development, 14(2), 116-35.

86. Gefen, D., Straub, D. and Boudreau, M. (2000). Structural Equation Modeling and
Regression: Guidelines for Research Practice. Communications of the Association of
Information Systems, 4, Article 7.

87. Geisser M, Cano A, Foran H. (2006). Psychometric properties of the mood and anxi-
ety symptom questionnaire in patients with chronic pain. Clin J. Pain 2006 ;22:1–9.

88. Geoffrey S. Hubona and Andrew Burton-Jones, (2002). Modeling the User Accep-
tance of E-Mail. Proceedings of the 36th Hawaii International Conference on System
Sciences (HICSS’03) 0-7695-1874-5/03.

89. Georg J.P. and Sajda Qureshi, (2018). The role of Open Source Communities in Devel-
opment: Policy implications for Governments. URI: http://hdl.handle.net/10125/50190
ISBN: 978-0-9981331-1-9.



5.5. General conclusion 99

90. Ghosh, R.A., (2003). Licence fees and GDP percapita: the case for open source in
developing countries. First Monday, 8 (12). At: /http://firstmonday.org/issues/
issues8_12/ghosh/index.html.

91. Ghosh, R.A., (2004). The opportunities of Free/Libre/OpenSourceSoftware for de-
veloping countries, UNCTAD-ICTSD dialogue on moving the pro-development IP
agenda forward: preserving public goods in health, educationand learning. 29Novem-
ber–3December2004, Bellagio.

92. Ghosh, R.A., (2005). Barriers to the use of FLOSS in Government (FLOSSPOLS
project, funded by the European Union Sixth Framework IST Programme and man-
aged by thee Government Unit, DGINFSO), Open Source World Conference, October
26, Merida, Extremadura, Spain.

93. Ghosh, R.A., (2006). Study on the Economic Impact of Open Source Software on
Innovation and the Competitiveness of the Information and Communication Tech-
nologies (ICT)Sector in the EU. UNU-MERIT Final Report prepared for European
Commission, The Netherlands.

94. Gianluca Misuraca (2007). E-Governance in Africa, from Theory to Action: A Hand-
book on ICTs for local governance. Copyright c© 2007 International Development
Research Centre (IDRC) First Printing 2007.

95. Girgin, Kurt and Odabasi, (2011). Technology integration issues in a special educa-
tion school in Turkey. Cypriot Journal of Educational Sciences, 6(1).

96. Gist, M. E. (1987). Self-Efficacy: implications for organizational behavior and human
resource management. The Academy of Management Review, 12(3), 472e485.

97. Goode, S. (2005). Something for nothing: management rejection of open source soft-
ware in Australia’s top firms. Information & management. 42(5):669-681.

98. Gordon, D. M. 1999. Ants at Work: how an insect society is organized. Free Press,
Simon and Schuster. 2000 paperback, W. W. Norton.

99. Gotz, O. Lieht-Gobbers, K., & Krafft, M. (2010). Evaluation of structural equation
models using the partial least squares (PLS) approach. In: V. Esposito Vinzi, W.
W. Chin, J. Henseler&H.Wang(Eds.), Handbook of partial least squares: Concepts,
methods, and applications. Berlin: Springer-Verlag.

100. Green, G. C., Hevner, A. R., & Collins, R. W. (2005). The impacts of quality and
productivity perceptions on the use of software process improvement innovations.
Information and Software Technology, 47, 543–553.

101. Gudergan, S.p., Ringle, C.M. Wende, S., & Will, A. (2008). Confirmatory tetrad anal-
ysis in PLS path modeling. Journal of Business Research, 61(12), 1238-1249.

102. Gwebu, K.L. & Wang, J. (2010). Seeing eye to eye? An exploratory study of free open
source software users’ perceptions. Journal of systems and software. 83(11):2287-
2296.

103. Gwebu, K.L. & Wang, J. (2011). Adoption of Open Source Software: The role of social
identification. Decision support systems. 51(1):220-229.

104. Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1998). Multivariate data
analysis (5th ed.). New Jersey: Prentice Hall.



100 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

105. Hair, J., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data analysis
(7th ed.). Upper saddle River, New Jersey: Pearson Education International.

106. Hair, J.F., Ringle, C.M. and Sarstedt, M. (2011). PLS-SEM: indeed a silver bullet.
Journal of Marketing Theory and Practice, Vol. 19 No. 2, pp. 139-151.

107. Hair, J.F., Sarstedt, M., Pieper, T.M. and Ringle, C.M. (2012), The use of partial least
squares structural equation modeling in strategic management research: a review of
past practices and recommendations for future applications. Long Range Planning,
Vol. 5 Nos 5/6, pp. 320-340

108. Hair, J.F., Hult, G.T.M., Ringle, C.M. and Sarstedt, M. (2014), A Primer on Partial
Least Squares Structural Equation Modeling, Sage, Thousand Oaks, CA.

109. Hair, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. (2017). A Primer on Partial
Least Squares Structural Equation Modeling (PLS-SEM), 2nd. Ed., Sage: Thousand
Oaks.

110. Hargittai, E., (1999). "Weaving the Western Web: Explaining Differences in Inter-
net Connectivity Among OECD Countries", Telecommunications Policy, 23, 1999,
701–718.

111. Harris, R.W. (2004). Information and Communication Technology for Poverty Alle-
viation. E-primers for the Information, Economy, Society and Polity, Kuala Lumpur
(UNDP-APDIP), (pp.21,25).

112. Haslam, S. A., & Platow, M. J. (2001). Social identity and the link between leadership
and followership: How affirming an identity translates personal vision into action.
Personality and Social Psychology Bulletin, 27(11), 1469-1479.

113. Hawari, A. & Heeks, R., 2010. "Explaining ERP Failure in A Developing Country:
A Jordanian Case Study," Journal of Enterprise Information Management, 23(2), 135-
160.

114. Henseler, J., Ringle, C.M., Sinkovics, R.R., 2009. The use of partial least squares
path modeling in international marketing, Advances in International Marketing 20,
277e320

115. Herzog, T. (2006), A Comparison of Open Source ERP Systems, Diploma thesis, De-
partment of Business Management and Information Systems, Vienna University of
Economics and Business Administration, Vienna.

116. Haslam, S. A., Ellemers, N., Reicher, S. D., Reynolds, K. J., & Schmitt, M. T. (2010).
The social identity perspective today: The impact of its defining ideas. In T. Postmes
& N. R. Branscombe (Eds.), Rediscovering social identity (pp. 341-379). New York,
NY, USA: Psychology Press.

117. Hendrickson, Anthony; Massey, Patti; and Cronan, Timothy. 1993. "On the Test-
Retest Reliability of Perceived Ease of Use Scales," MIS Quarterly, (17: 2).

118. Hoecklin, L. 1995. Managing Cultural Differences: Strategies for Competitive Ad-
vantage. New Jersey: Pearson Education.

119. Hofstede G (1980). Culture’s Consequences: International Differences in Work-Related
Values. SAGE Publications, Beverly Hills.



5.5. General conclusion 101

120. Hofstede G (1984). Culture’s Consequences: International Differences in Work-Related
Values. SAGE Publications, Beverly Hills.

121. Hofstede G (1991). Cultures and Organizations: Software of the mind. McGraw-Hill
Book Company, London.

122. Hofstede G (2001). Culture’s Consequences. SAGE Publications, Thousand Oaks,
CA.Hogg (1992, 1993).

123. Hofstede, G. Geert Hofstede Cultural Dimensions, (2012). (source: The Hofstede
Center, 2012). Available online: http://geert-hofstede.com

124. Hogg and Abrams (1988) Social Identifications: A Social Psychology of Intergroup
Relations and Group Processes Volume 985 di University paperbacks ISBN 0415006953,
9780415006958

125. Honadle, Beth Walter, (1981). A Capacity Building Framework: A Search for Concept
and Purpose. Public Administration Review, 41(5): (Sept.- Oct. 1981): 575-580.

126. Hubona G.S and Burton-Jones A., (2003). Modeling the user acceptance of e-mail
Proceedings of the 36th Hawaii international conference on system sciences, IEEE
Comput. Soc. Press, Los Alamitos.

127. Hulland, J. (1999). Use of Partial Least Squares (PLS) in strategic management re-
search: a review of four recent studies. Strategic Management Journal, 20, 195e204.

128. Iacovou, C.L., Benbasat, I. & Dexter, A.S. (1995). Electronic Data Interchange and
Small Organizations: Adoption and Impact of Technology. MIS quarterly. 19(4):465-
485.

129. Jaffry & Kayani, U. R. (2005, December). FOSS Localization: A Solution for the ICT
Dilemma of Developing Countries. In 2005 Pakistan Section Multitopic Conference
(pp. 1-5). IEEE.

130. James W. Paulson, Giancarlo Succi, (2004). An Empirical Study of Open-Source and
Closed-Source Software Products, IEEE TRANSACTIONS ON SOFTWARE ENGI-
NEERING, VOL. 30, NO. 4, APRIL 2004.

131. Jamieson, S. (2004). Likert scales: How to (ab)use them. Medical Education, 38,
1212-1218. doi:10.1111/j.1365-2929.2004.02012.

132. Jeffery CJ, et al. (2000) The role of residues outside the active site: structural basis
for function of C191 mutants of Escherichia coli aspartate aminotransferase. Protein
Eng 13(2):105-12

133. Jennifer Martin & Linette Hawkins (2010). Information Communication Technolo-
gies for Human Servicers Education and Delivery, Concepts and Cases. RMIT, Aus-
tralia.

134. Jessica A. Junak (2007). Effects of perceived organizational support on turnover in-
tention through job satisfaction and organizational commitment. Roosevelt univer-
sity, 2007, 31 pages; 1446338.

135. Johansson, B. & Sudzina, F. (2008). ERP systems and open source: an initial review
and some implications for SMEs. Journal of enterprise information management.
21(6):649-658.



102 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

136. John Carlo Bertot, Paul T. Jaeger and Justin M. Grimes, (2011). Promoting trans-
parency and accountability through ICTs, social media, and collaborative e-government.
College of Information Studies, University of Maryland, College Park, Maryland,
USA.

137. Jullisson, E.A., Karlsson, N., Garling, T. (2005). Weighing the past and the future in
decision making. European Journal of Cognitive Psychology, 17(4), 561-575. DOI:
10.1080/09541440440000159.

138. Kamal, M., & Qureshi, S. (2009). An approach to IT adoption in micro-enterprises:
Insights into development. MWAIS 2009 Proceedings, 36.

139. Kamhawi, E. M. (2008). Enterprise resource-planning systems adoption in bahrain:
Motives, benefits, and barriers. Journal of Enterprise Information Management,
21(3), 310-334.

140. Kaplan, B. & Maxwell, J.A., (1994). Qualitative research methods for evaluating com-
puter information systems, in Evaluating Health Care Information Systems: Meth-
ods and Applications, J.G. Anderson, C.E. Aydin, and S.J.Jay (eds), CA: Sage, p.45-68.

141. Karahanna, Elena; Agarwal, Ritu; and Angst, Corey. (2006). "Reconceptualizing
Compatibility Beliefs," MIS Quarterly, (30: 4).

142. Kelty, C.M., (2008). Two bits: The cultural significance of free software, Duke Uni-
versity Press, Durham, 2008.

143. Kevin Johnston, Shameemah Begg, and Maureen Tanner, (2013). Exploring the fac-
tors influencing the adoption of Open Source Software in Western Cape schools. In-
ternational Journal of Education and Development using Information and Commu-
nication Technology (IJEDICT), 2013, Vol. 9, Issue 2, pp. 64-84.

144. Klein, HK & Myers, MD (1999), ‘A set of principles for conducting and evaluating
interpretive field studies in information systems’, MIS quarterly, vol. 23, no. 1, pp.
67–93.

145. Kyobe, M. (2011). Investigating the key factors influencing ICT adoption in south
Africa. Journal of Systems and Information Technology, 13(3), 255-267.

146. Kuan K.K.Y. and Chau P.Y.K. (2001). A perception-based model for EDI adoption
in small businesses using a technology-organization-environment framework. Pub-
lished in: Journal Information and Management Archive Volume 38 Issue 8, October
2001, Pages 507-521.

147. Laura A. Costanzo, and Robert B. Mackay, (2009) Handbook of Research on Strategy
and Foresight. Publication Date: 2009 ISBN: 978 1 84542 963 8

148. Lederer A., Maupin D., Sena M., and Zhuang Y., (2000). The technology acceptance
model and the World Wide Web. Published in: Journal Decision Support Systems
archive Volume 29 Issue 3, Oct. 2000 Pages 269 – 282.

149. Lee, K.S., (2006). From underground cult to public policy for citizens: democra-
tizing an open source artifact at a policy level in South Korea. Info Journal 8 (1),
4–15.

150. Lee, S. M., Kim, I., Rhee, S., & Trimi, S. (2006). The role of exogenous factors in tech-
nology acceptance: the case of object oriented technology. Information and Manage-
ment, 43, 469 e 480.



5.5. General conclusion 103

151. Lee, D., Lee, S. M., Olson, D. L., & Chung, S. H. (2010). The effect of organizational
support on ERP implementation. Industrial Management and Data Systems, 110(2),
269e283.

152. Leedy, P. D., & Ormrod, J. E. (2010). Practical research: Planning and design (9th ed.).
Upper Saddle River, NJ: Prentice Hall.

153. Leo Tome, Kevin Allan Johnston, Alison Meadows, Mphatso Nyemba-Mudenda
2014 cap. 3.

154. Liawa, S.-S., & Huang, H.-M. (2003). An investigation of user attitudes toward search
engines as an information

155. retrieval tool. Computers in Human Behaviour, 19(6), 751–765.

156. Likert, Rensis (1932). A Technique for the Measurement of Attitudes’, Volume 22,
No. 140 of Archives of Psychology,New York .

157. Lin, H.F. and Lin, S.M. (2008) Determinants of e-business diffusion: A test of the
technology diffusion perspective, "Technovation", Vol. 28, No. 3, pp 135-145.

158. Lin, J. C.-C., & Lu, H. (2000). Towards an understanding of the behavioural intention
to use a Web site.

159. International Journal of Information Management, 20(3), 197–208.

160. Lincoln, Y. S., & Guba, E. G. (2000). Paradigmatic controversies, contradictions, and
emerging confluences. In N. K. Denzin & Y. S. Lincoln (Eds.), The handbook of qual-
itative research (2nd ed., pp. 163–188). Beverly Hills, CA: Sage.

161. Linstone, H. A., & Turoff, M. (1975). Introduction. In H. A. Linstone, & M. Turoff
(Eds.). The Delphi method: Techniques and applications (pp. 3-12). Reading, MA:
Addison-Wesley Publishing Company.

162. Litwin, M. S. (1995). How to measure survey reliability and validity. The Survey Kit
(Volume 7). Thousand Oaks, CA: Sage Publications.

163. Lleras, A., Rensink, R. A., & Enns, J. T. (2005). Rapid resumption of interrupted
visual search: New insights on the interaction between vision and memory. Psycho-
logical Science, 16, 684-688.

164. Liu, M. (2008). "Determinants of e-commerce development: An empirical study by
firms in shaanxi, china". 2008 4th International Conference on Wireless Communi-
cations, Networking and Mobile Computing, Dalian, China, October, Vols 1-31, pp
9177-9180.

165. Lu, J., Yao, J., & Ye, C.-S. (2005). Personal innovativeness, social influences and adop-
tion of wireless Internet services via mobile technology. The Journal of Strategic In-
formation Systems, 14(3), 245–268.

166. Lucas, H. C., & Spitler, V. K. (1999). Technology use and performance: A field study
of broker workstations. Decisions Sciences, 30(2), 291–311.

167. Luftman, J. & Zadeh, H.S. (2011). Key information technology and management
issues 2010–11: An international study. Journal of information technology. 26(3):193-
204.



104 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

168. Madapusi, A. & D’Souza, D. (2005). Aligning ERP Systems with International Strate-
gies. Information systems management. 22(1):7-17.

169. Malaquias, R.F., F.F. de O. Malaquias, and Y. Hwang, (2017). "The role of information
and communication technology for development in Brazil," Information Technology
for Development 23(1), 2017, pp. 179–193.

170. Marshall C. & Rossman G.B. (1995). Designing Qualitative Research. Sage Publica-
tions, London.

171. Martins, M. and Oliveira, T. (2009a). "Determinants of e-commerce adoption by
small firms in portugal", Proceedings of the 3rd European conference on informa-
tion management and evaluation. Gothenburg, Sweden, September, pp 328-338.

172. Mateos-Aparicio, G. (2011). Partial least squares (PLS) methods: Origins, evolution,
and application to social sciences. Communications in statistics – Theory and Meth-
ods, 40, 2305-2317.

173. Mawhinney, C. H., & Lederer, A. L. (1990). A study of personal computer utilization
by managers. Information and Management, 18(5), 243–253.

174. May, C.,(2006). Escaping the TRIPs’ trap: the political economy of free and open
source software in Africa. Political Studies 54(24),123–146.

175. McCoy S, Everard A. and Jones B (2005). An examination of the technology accep-
tance model in Uruguay and the U.S.: a focus on culture. Journal of Global Informa-
tion Technology Management 8(1), 27–45.

176. Meyer, Bertrand, (1988). Object-Oriented Software Construction. Englewood Cliffs,
NJ: Prentice-Hall.

177. Miles, M., & Huberman, M. (1994). Qualitative data analysis: An expanded source-
book. Thousand Oaks, CA: Sage Publications.

178. Miscione, G. & Johnston, K. (2010). Free and Open Source Software in developing
contexts: From open in principle to open in the consequences. Journal of informa-
tion, communication and ethics in society. 8(1):42-56.

179. Moon, Henry (2001). The two faces of conscientiousness: Duty and achievement
striving in escalation of commitment dilemmas. Journal of Applied Psychology. 86
(3): 533–540. doi:10.1037/0021-9010.86.3.535

180. Morgan, L., & Finnegan, P. (2007). How Perceptions of Open Source Software In-
fluence Adoption: An Exploratory Study. 15th European Conference of Information
Systems, (pp. 973-984).

181. Myers, M. D., & Walsham, G. (1998). Guest Editorial: Exemplifying Interpretive
Research in Information Systems: An Overview. Jour-nal of Information Technology,
13(4), 233-234.

182. Negash, S., Carter, M. S., Chen, C. C. & Wilcox, M. V. (2007). Open Source Soft-
ware for Economically Developing Countries: A Free IT Solution for Success? In:
WEISTROFFER, H. R. & HAMDAN, B., eds., Proceedings of the 2007 Southern Asso-
ciation for Information Systems Conference. Sea Turtle Inn, Atlantic Beach, Florida.



5.5. General conclusion 105

183. Newman, L.K., & Nollen, D.S. (1996). Culture and Congruence: The Fit Between
Management Practice and National Culture. Journal of International Business Stud-
ies, Fourth Quarter, 27(4), 753–779. http://dx.doi.org/10.1057/palgrave.jibs.8490152

184. Nagy, D., Yassin, A.M. & Bhattacherjee, A. (2010). Organizational Adoption of Open
Source Software: Barriers and Remedies. Communications of the ACM. 53(3):148-
151.

185. Ngai, E.W.T., Poon, J.K.L., & Chan, Y.H.C. (2007). Empirical examination of the adop-
tion of WebCT using TAM. Computers & Education, 48(2), 250–267.

186. Nkosinathi B., (2015) Investigating ERP Misalignment between ERP Systems and
Implementing Organizations in Developing Countries. IBIMA Publishing Journal of
Enterprise Resource Planning Studies. Vol. 2015 (2015), Article ID 570821, 12 pages
DOI: 10.5171/2015.570821

187. OECD, (1996). The Knowledge-based Economy. OCDE/GD 96, 102 (Paris).

188. Ogunyemi, A.A. & Johnston, K.A. (2012). Exploring the roles of people, governance
and technology in organizational readiness for emerging technologies. The African
journal of information systems. 4(3):100-119.

189. Oliveira, T. and Martins, M.F.O. (2008). "A comparison of web site adoption in small
and large portuguese firms", ICE-B 2008: Proceedings of the international conference
on e-business, Porto, Portugal, July, pp 370- 377.

190. Oliveira, T. and Martins, M.F. (2009b). "Deteminants of information technology adop-
tion in Portugal", ICE-B 2009: Proceedings of the international conference on e-
business, Milan. Italy, July, pp 264-270.

191. Oliveira, T. and Martins, M.F. (2010). Firms patterns of e-business adoption: Evi-
dence for the European union- 27, "The Electronic Journal Information Systems Eval-
uation Volume", Vol. 13, No. 1, pp 47-56.

192. Orlikowski, W.J. and Yates, J. (1994). Genre Repertoire: The Structuring of Commu-
nicative Practices in Organizations. Administrative Science Quarterly, 39, 1994, pp.
541-574.

193. Osei B, Baah-Nuakoh A. & Nii K Sowa, (1992). Impact of Structural Adjustment on
Small-Scale Enterprises in Ghana.

194. Pan, M., and Jang, W. (2008) Determinants of the Adoption of Enterprise Resource
Planning within the Technology-Organization-Environment Framework: Taiwan’s
Communications Industry. Journal of Computer Information Systems, 48, 3, 94-102.

195. Paul M.A. Baker, Douglas S. Noonan, Art Seavey, Nathan C. Moon, (2009). State-
Level Variations in Open Source Policies. School of Public Policy Georgia Institute
of Technology D. M. Smith Building Room 107685 Cherry Street Atlanta, GA 30332
– 0345.

196. Pearce, D., (1988). The sustainable use of natural resources in developing countries.
Pp. 102-17 in R.K Turner (ed) Sustainable Environmental Management, Belhaven,
London.

197. Pender, J. (1996). Discount rates and credit markets: Theory and evidence from rural
India. Journal of Development Economics 50: 237-296.



106 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

198. Peters, T. (2003). Bridging the Digital Divide. US Department of State. The Evolving
Internet. Global Issues.

199. Pijpers, A.G.M. (2001). Senoir Executives’ Use of information Rechnology. Doctoral
dissertation, Eindhoven University of Technology. Available on the World Wide Web
at: http:// www.guuspijpers.com.

200. Porter, M., and M.R. Kramer, (2011). "Creating shared value," Harvard Business Re-
view 89(1/2), 2011, pp. 1–17.

201. Premkumar and Potter, 1995 Premkumar, G. and Potter, M. (1995), "Adoption of
computer aided software engineering (CASE) technology: an innovation adoption
perspective", ACM SIGMIS Database, Vol. 26 Nos 2/3, pp. 105-24.

202. Postmes, and Branscombe, (2010). Postmes, T. and Branscombe, N. (2010) Sources of
social identity. In T. Postmes and N. Branscombe (eds), Rediscovering Social Iden-
tity: Core Sources. pp. 1–13. Psychology Press.

203. Protalinski, Emil, Ng, Alfred (2017). https://www.videowikipedia.org/wiki/Usage_
share_of_operating_systems>.

204. Pykalainen, T., (2007). Model for profiting from software innovations in the new era
in computing. Technovation 27(2007),179–193.

205. Qiang, C.Z.-W., G.R. Clarke, and N. Halewood, (2006). "The role of ICT in doing
business," In Information and communications for development - Global trends and
policies. The World Bank, Washington, DC, 2006.

206. Qu, W.G., Yang, Z. & Wang, Z. 2011. Multi-level framework of open source software
adoption. Journal of business research. 64(9):997-1003.

207. Rajani, N., Rekola, J., MieloneT., (2003). Free as in Education: Significance of the
Free/Libre and Open Source Software for Developing Countries, Report for Min-
istry of Foreign Affairs, Finland. At: /http://www.maailma.kaapeli.fi/ FLOSSRe-
port1.0.htmlS.

208. Riemenschneider M., Wagenpfeil S., Vanderstichele H., Otto M., Wiltfang J., Kret-
zschmar H., Vanmechelen E., Förstl H., Kurz A. (2003). Phospho-tau/total tau ratio
in cerebrospinal fluid discriminates Creutzfeldt-Jakob disease from other dementias.
Mol. Psychiatry 8, 343–347 10.1038/sj.mp.4001220.

209. Ringle, C. M., Wende, S., and Becker, J.-M. (2015). SmartPLS 3. Boenningstedt:
SmartPLS GmbH <http://www.smartpls.com>.

210. Reed, M., 2006. e-Governance and free software: how they are changing develop-
ing countries, UNU International Institute for Software Technology Panel Report,
Event, NY, USA.

211. Reed, J, Roskell, V. (1997) Focus groups (issues of analysis and interpretation). Jour-
nal of Advanced Nursing. 1997; 26:765–771.

212. Rogers, E. M. (1995). Diffusion of innovations (4th ed.). New York: The Free Press.

213. Rogers, E. M. 2003. Diffusion of Innovations (5th Edition). New York: Free Press.

214. Ron Goldman, Richard P. Gabriel, (). Innovation Happens Elsewhere: Open Source
as Business Strategy. Elsevier Inc, ISBN: 1-55860-889-3.



5.5. General conclusion 107

215. Rose G. and Straub D. (1998). Predicting general IT use: applying TAM to the Arabic
world. Journal of Global Information Management 6(3), 39–46.

216. Roztocki, N., and H.R. Weistroffer, (2016). "Conceptualizing and researching the
adoption of ICT and the impact on socioeconomic development," Information Tech-
nology for Development 22(4), 2016, pp. 541–549.

217. Saint-Germain, M.A., Ostrowski, J.W. and Dede, M.J. (2000) Oracles in the Ether:
Using an e-mail Delphi to Rvise an MPA Curriculum, Journal of Public Affairs Edu-
cation, Vol. 6, No. 3, pp 161-172.

218. Sam Williams, (2002) Free as in Freedom: Richard Stallman’s Crusade for Free Soft-
ware. Jeffrey Holcomb, ISBN: 978-0-596-00287-9.

219. Sarstedt, M., and Mooi, E.A. (2014). A concise guide to market research: The process,
data, and methods using IBM SPSS statistics (2nd ed.). Berlin: Springer.

220. Saunders, M., Lewis, P. & Thornhill, A. 2009. Research methods for business stu-
dents. 5th ed. Essex: Pearson Education Limited.

221. Segars, A. H., and Grover, V. (1993) "Re-examining Perceived Ease of Use and Use-
fulness: A Confirmatory Factor Analysis," MIS Quarterly (17:4), December 1993, pp.
517-525.

222. Serrano, N. & Sarriei, J.M. 2006. Open source software ERPs: a new alternative for
an old need. Software, IEEE. 23(3):94-97.

223. Sobh, (2010) Innovations and Advances in Computer Sciences and Engineering. Springer
Publishing Company, Incorporated c©2010 ISBN:9048136571 9789048136575.

224. Sokol, M. (1994). Adaptation to difficult designs: facilitating use of new technologies.
Journal of Business and Psychology, 8(3), 277e296.

225. Soja, P., & Paliwoda-Pekosz, G. (2009). What are real problems in enterprise system
adoption? Industrial Management & Data Systems, 109(5), 610-627.

226. Spinellis, D. & Giannikas, V. 2012. Organizational adoption of open source software.
Journal of systems and software. 85(3):666-682.

227. Sproull, L. and S. Kiesler (1991): Connections: New Ways of Working in the Net-
worked Organization. Cambridge, MA: MIT Press.

228. Stallman, R., 2002.Free Software, Free Society: Selected Essays of Richard M. Stall-
man. In: Gay,J.(Ed.), GNU Press, Boston, USA.

229. Stallman, R., (2007). Your Freedom needs Free/Libre Software, Richard Stallman’s
ZSpace. http://www.zcommunications.org/your-freedom-needs-free-libre-software-
by-richard-stallman.

230. Stallman, R., (2008). Why software mustn’t have an owner? At: http://www.gnu.
org.

231. Stallman, R., (2009). Linux and the GNU Project. At: http://www.gnu.org/gnu/
linux-and-gnu.html.

232. Stanovich K.E. & West, R.F. (2008). On the relative independence of thinking biases
and cognitive ability. Journal of Personality and Social Psychology, 94, 672-695.



108 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

233. Stewart, J. (2001). Is the Delphi technique a qualitative method? Medical Education,
35 , 922-923.

234. Stewart, D.W., & Shamdasani, P. N. (1990). Focus groups: Theory and practice. Ap-
plied social research methods series, Thousand Oaks, CA: Sage Publications, Inc.

235. Stoltz, M., (1999).The Case for Government Promotion of Open Source Software, Net
Action White Paper. At: /http://www.netaction.org/opensrc/oss-report.

236. Straub D, Keil M and Brennan W. (1997). Testing the technology acceptance model
across cultures: a three country study. Information & Management 33(1), 1–11.

237. Straub DW, Loch KD, Evaristo R, Karahanna E and Srite M (2002), Toward a theory-
based measurement of culture. Journal of Global Information Management 10(1),
13–23.

238. Staw, Barry M. (1997). "The escalation of commitment: An update and appraisal". In
Shapira, Zur. Organizational Decision Making. New York, NY: Cambridge Univer-
sity Press. pp. 191–215.

239. Subramanian, GH 1994, ’A replication of perceived usefulness and perceived ease of
use measurement’, Decision Sciences, vol. 25, no. 5-6, pp. 863-874.

240. Szajna, B 1994, ’Software evaluation and choice: predictive validation of the technol-
ogy acceptance instrument’, MIS Quarterly, vol. 17, no. 3, pp. 319-324.

241. Tajfel, Henri. (1959). "Quantitative Judgment in Social Perception." British Journal of
Psychology 50:16-29.

242. Tajfel, Henri. (1963). "Stereotypes." Race 5:3-14.

243. Tajfel, Henri. (1969a) "Social and Cultural Factors in Percep- tion." Pp. 315-94 in
Handbook of Social Psychology, Vol. 3, edited by G. Lindzey and E. Aronson. Read-
ing, MA: Addison-Wesley.

244. Tajfel, Henri. (1969b). "Cognitive Aspects of Prejudice." Journal of Social Issues
25:79-97.

245. Tajfel, Henri. (1970). . 1970. "Experiments in Intergroup Discrimination. Scientific
American 223:96-102.

246. Tajfel, Henri. (1974). "Social Identity and Intergroup Behav- iour." Social Science
Information 13:65-93.

247. Tajfel, Henri. (1974). Differentiation between Social Groups. London: Academic
Press.

248. Tajfel, Henri. (1982). Social Identity and Intergroup Relations. Cambridge, UK:
Cambridge University Press.

249. Tajfel, Henri and John C. Turner. (1979). "An Integrative Theory of Intergroup Con-
flict." Pp. 33-47 in The Social Psychology of Intergroup Relations, edited by W.G.
Austin and S. Worchel. Monterey: Brooks-Cole.

250. Tajfel, H. and Turner, J.C. (1986). The Social Identity Theory of Intergroup Behavior.
Psychology of Intergroup Relations, 5, 7-24.



5.5. General conclusion 109

251. Tan Wooi Tong, (2004). FOSS: Education. UNDP-APDIP, Elsevier, 2004, 40 pages
ISBN 81-8147-565-8.

252. Taylor, David A. (1990). Object-Oriented Technology: A Manager’s Guide. Alameda,
Calif.: Servio Cororation.

253. Teo, T.S.H., Ranganathan, C. and Dhaliwal, J. (2006) Key dimensions of inhibitors
for the deployment of web-based business-to-business electronic commerce, "IEEE
Transactions on Engineering Management", Vol. 53, No. 3, pp 395-411.

254. Thompson, R. L., Higgins, C. A., & Howell, J. M. (1991). Personal computing: toward
a conceptual model of utilization. MIS Quarterly, 15(1), 125e143.

255. Tim O’Reilly, (1999). Lessons from open-source software development, Communi-
cations of the ACM, v.42 n.4, p.32-37, April 1999 [doi>10.1145/299157.299164].

256. Toffler, A., 1980. The Third Wave. Bantam Books, USA.

257. Tome, L., Johnston K. A., Meadows, A., and Nyemba-Mudenda, M. (2014). Barriers
to open source ERP adoption in South Africa. The African Journal of Information
Systems, 6, 26-47.

258. Trevor Amos and Noel Pearse, (2008). Pragmatic Research Design: an Illustration
of the Use of the Delphi Technique. Article originally published in "The Electronic
Journal of Business Research Methods" V. 6 (2008), n. 2, pp. 95-102.

259. Triandis, H.C. (1971) Attitude and Attitude change. New York: John Wiley & Sons,
Inc.

260. Tsai, W.-H., Chen, S.-P., Hwang, E. T. Y., & Hsu, J.-L. (2010). A study of the impact of
business process on the ERP system effectiveness. International Journal of Business
and Management, 5(9), 26e37.

261. Turner, J. C., (1982). "Towards a cognitive redefinition of the social group." In H.
Tajfel (edited), Social Identity and Intergroup Relations. Cambridge: Cambridge
University Press.

262. Turner, J. C. (1999). Some current issues in research on social identity and self-
categorization theories. In N. Ellemers, R. Spears, & B. Doosje (Eds.), Social identity
(pp. 6–34). Oxford, England: Blackwell.

263. Turner J.; Oakes and Penny O., (1986) The Significance of the Social Identity concept
for Social Psychology with Reference to Individualism, Interactionism and Social
influence. British Journal of Social Psychology 25(3): 237-252.

264. Turner, J.C. and Reynolds, K.J. (2010). The Story of Social Identity. In: Postmes, T.
and Branscombe, N., Eds., Rediscovering Social Identity: Core Sources, Psychology
Press, New York, 13-32.

265. UN, World Bank report (2016). http://www.worldbank.org/en/country/ghana/
overview>.

266. Van der Heijden, H. (2004) "User Acceptance of Hedonic Information Systems," MIS
Quarterly (28)4, pp. 695–704.

267. Venkatesh, V., & Davis, F. (2000). A theoretical extension of the Technology Accep-
tance Model: Four longitudinal field studies. Management Sciences, 46(2), 186-204.



110 Chapter 5. DISCUSSION, RECOMMENDATIONS AND CONCLUSION

268. Venkatesh, V., Morris, M.G., Gordon B. D. & Davis, F.D. (2003). User Acceptance of
Information Technology: Toward a Unified View. MIS quarterly. 27(3):425-478.

269. Reijswoud, Victor Van & Topi, C. (2004) Alternative Routes in the Digital World:
open source software in Africa, in P. Kanyandago & L. Mugumya (Eds) Mtafiti Mwafrika
[African researcher], pp. 76-94. Nkozi: Uganda Martyrs University Press.

270. Reijswoud Victor Van, Arjan de Jager, (2008). Free and Open Source Software for De-
velopment – exploring expectations achievements and the future. Publishing stud-
ies, Vol 5. Milan – Italy.

271. Vinzi, V.E., Trinchera, L & Amato, S. (2010). PLS path modeling: From foundations
to recent developments and open issues for model assessment and improvement , in
Handbook of Partial Least Squares: Concepts, Methods and Application. Esposito
Vinzi, V.; Chin, W.W.; Henseler, J.; Wang, H. (Eds.), Springer, Germany, 47-82.

272. Vlahos G. E. & Ferratt, T. W. (1995). Information technology use by managers in
Greece to support decision making: amount, perceived value, and satisfaction. In-
formation & Management, 29, 305-315.

273. Von Hippe (2001). User toolkits for innovation. DOI: 10.1111/1540-5885.1840247.

274. Von Hippel, E., and G. von Krogh, (2003) "Open source software and the ‘private-
collective’ innovation model: Issues for organization science," Organization Science
14(2), 2003, pp. 209–223.

275. Eric von Hippel, Georg von Krogh, (2003). Open Source Software and the "Private-
Collective" Innovation Model: Issues for Organization Science. Organization Science
14(2):209-223. <https://doi.org/10.1287/orsc.14.2.209.14992>.

276. Walsham G., (1993). Interpreting Information Systems in Organizations, Wiley, Chich-
ester, 1993.

277. Walsham, G., (2017). "ICT4D research: reflections on history and future agenda,"
Information Technology for Development 23(1), 2017, pp. 1–24.

278. Wayan Vota, (2010). ICTwork - Usage of Open Source and Proprietary Software in
Ghana. https://www.ictworks.org/usage-free-and-open-source-verses-proprietary-
software-ghana/.

279. Wold, Herman (1982). Systems under indirect observation using PLS (Partial Least
Squares). In A Second Generation of Multivariate Analysis, edited by C. Fornell,
325-347. Praeger.

280. Woods, Jeremy A.; Dalziel, Thomas; Barton, Sidney L., (2012). Escalation of commit-
ment in private family businesses: The influence of outside board members. Journal
of Family Business Strategy. Pp 18–27.

281. Worlali Senyo, (2010). Free and Open Source Verses Proprietary Softwares: The
Case of Ghana. < https:// http://www.ict4d.at/2010/09/18/free-and-open-source-
verses-proprietary-softwares-the-case-of-ghana/>.

282. World Economic Outlook Report, (April 2015). <http: //www.imf. org/en/ Coun-
tries/ GHA>.

283. World Bank documents, (May, 2005). http://documents. worldbank.org/curated/en/
29678146 8141261178/text/348770InfoDev1Rdnss1Rpt.txt.



5.5. General conclusion 111

284. Xue, Y., Liang, H., Boulton, W. R., & Snyder, C. A. (2005). ERP implementation fail-
ures in China: case studies with implications for ERP vendors. International Journal
of Production Economics, 97(3), 279e295.

285. Yang J, Dungrawala H, Hua H, Manukyan A, Abraham L, Lane W, Mead H, Wright J,
Schneider BL. (2011) Cell size and growth rate are major determinants of replicative
lifespan. Cell Cycle 10(1):144-55.

286. Yi, M. Y., Jackson, J. D., Park, J. S., & Probst, J. C. (2006). Understanding informa-
tion technology acceptance by individual professionals: Toward an integrative view.
Information & Management, vol. 43.

287. Yildirim, N., Ansal H., (2005). Challenges of Foresighting in a developing country,
IAMOT (International Association for Management Of Technology) Conference, Vi-
enna.

288. Zhu, K., Dong, S.T., Xu, S.X. and Kraemer, K.L. (2006a) Innovation diffusion in global
contexts: Determinants of post-adoption digital transformation of european compa-
nies, "European Journal of Information Systems", Vol. 15, No. 6, pp 601-616.

289. Zhu, K., Kraemer, K. and Xu, S. (2003) Electronic business adoption by european
firms: A cross-country assessment of the facilitators and inhibitors, "European Jour-
nal of Information Systems", Vol. 12, No. 4, pp 251-268.

290. Zhu, K. and Kraemer, K.L. (2005) Post-adoption variations in usage and value of
e-business by organizations: Cross-country evidence from the retail industry, "Infor-
mation Systems Research, Vol. 16, No. 1, pp 61- 84.

291. Zhu, K., Kraemer, K.L. and Xu, S. (2006b), The process of innovation assimilation
by firms in different countries: A technology diffusion perspective on e-business,
"Management Science", Vol. 52, No. 10, pp 1557- 1576.


	Declaration of Authorship
	Abstract
	Acknowledgements
	INTRODUCTION
	Background of the study
	Problem statement
	Rationale
	Problem justification
	Why Ghana as a research field?
	Why industry, especially Small and Medium-sized Enterprises (SMEs)?
	What is the link between FOSS use in SMEs, ICT capacity building, economic development and the local context?

	Research question and objectives
	Plausible theoretical models
	Research methodology
	Thesis structure

	LITERATURE REVIEW
	Introduction
	Part One: Information and Open source software technologies
	General understanding: Concepts and definitions
	Brief historical of OSS/FOSS
	Open source VS Closed source 

	Software industry, local capacity building and development outcomes
	FOSS impact on software development and software industry
	Capacity building in software industry and its development outcomes

	FOSS technologies for organisations - SMEs
	FOSS applicability and benefits for world countries

	Part Two: Determinants of FOSS adoption
	Technology Acceptance Model (TAM)
	Technology-Organization-Environment (TOE) framework
	Social Identity Theory (SIT)


	RESEARCH METHODOLOGY
	Introduction
	Empirical approach and methodology justification
	Empirical approach of the research problem
	Justification of the methodology

	Quantitative and qualitative methods
	Measurement
	Research hypotheses and research design
	Instrumentation - measurement scales and coding
	Sample selection process
	Data analysis process
	Descriptive statistics
	Inferential statistics

	Techniques definitions
	Survey participants and methods procedures
	Delphi survey: participants, questionnaire and procedures
	Delphi survey phases with conceptual SWOT framework

	CONCLUSION


	PRESENTATION AND INTERPRETATION OF THE RESULTS
	Introduction
	Section One - Quantitative Method
	Descriptive Statistics
	Inferential Statistics
	Preliminary analysis
	Hypotheses testing


	Section Two - Qualitative Method
	Delphi and SWOT matrix analysis
	Presentation of analysis
	First round analysis
	Second round analysis
	Third round analysis

	Interpretation of the results

	Conclusion

	DISCUSSION, RECOMMENDATIONS AND CONCLUSION
	Introduction
	Summary of the main findings
	Research limitations, implications and contributions
	Policy recommendations
	General conclusion


