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Abstract

Agile is an established software development methodology that helps develop software
by improving time to market, quality, customer engagement and reducing costs.
Factors underpinning its adoption, such as social and technical factors, have been
widely researched. However, most of these studies have been conducted in developed
countries, particularly Europe and North America, with only a handful of studies
carried out in developing countries, particularly in the Middle East. This is
problematic given the strategic and economic importance of the software industry
in such places as Saudi Arabia, where Agile adoption remains in the early stages,
despite the country heavily investing in this industry in recent years to diversify
its oil-dependent economy. Therefore, this thesis empirically investigates the factors
influencing Agile adoption by Saudi Arabian software SMEs.

The research starts with reviewing existing literature on Agile adoption to explore
its influential factors. Then, it proposes a framework incorporating these factors from
literature. A series of empirical studies are conducted, and they are outlined below.
Firstly, a mixed-methods study, including four expert interviews and a survey with
31 participants, is employed to understand the awareness and perceptions of Agile.
Secondly, a multi-case study, involving semi-structured interviews with 12 software
practitioners and a focus group discussion with five practitioners in three software
SMESs, investigates the influential factors by refining the proposed framework. Thirdly,
132 participants completed a questionnaire to evaluate the impact of Agile adoption
factors within Saudi software SMEs.

The results reveal a low level of awareness and usage of Agile in Saudi Arabia.
Several factors are identified as enablers for Agile adoption, such as team capability,
organisational environment, and tools and technologies, while the most significant
hindrances are pinpointed as organisational culture, awareness and knowledge, and
customer involvement. The thesis finally introduces a framework incorporating Agile
adoption factors, which can serve as a research tool and a guideline for software SMEs
in Saudi Arabia and other Middle Eastern countries, notably the Gulf Cooperation
Council member countries, who wish to adopt Agile. Overall, this thesis provides
valuable information to help software practitioners, senior management, decision
makers and government bodies understand the factors influencing Agile adoption and
ways of increasing Agile awareness and knowledge among stakeholders, which can
assist in the adoption and use of Agile in the country.
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Chapter 1

Introduction

This thesis presents the research undertaken to identify, investigate and evaluate the
factors that can support or challenge the adoption of Agile software development
in small and medium-sized software organisations in the Kingdom of Saudi Arabia.
This introductory chapter provides an overview of the present research, then the
research motivation and scope are provided. After that, it discusses the research aim
and objectives, followed by the research questions. Subsequently, details about the
research methodology used in this research are provided, followed by the contribution
statement. The chapter ends with a description of the structure of this thesis.

1.1 Overview

Agile software development (this will be referred to as ‘Agile’ throughout this thesis)
is a software development methodology that is adaptive, iterative, incremental and
people orientated, where demands and solutions evolve through the collaboration of
self-organising cross-functional teams (Abbas et al., 2008; Beck et al., 2001; Highsmith
and Highsmith, 2002; Larman and Basili, 2003). Agile can help support and manage
the dynamic nature of software development, as it helps to develop software by
reducing time to market and costs of software products, in addition to improving
software quality and customer satisfaction.

Agile divides the development of software into phases that are completed
iteratively and incrementally. Clients give their feedback after each phase and can
also request changes to improve the software. Many software companies have adopted
Agile methods for their software development, in particular in small-sized projects,
such as component-based web applications, cloud-based applications, and mobile
applications. Agile methods are flexible and are, therefore, appropriate for responding
to constant changes and rapid software updates (Larman, 2004; Boehm and Turner,

2003).



2 1.2. Research Motivation

While other methodologies discourage changes or try to control them, the Agile
mindset encourages change throughout the development process and the collection of
client feedback and collaboration during all of the stages of the development process
(Abrahamsson et al., 2002; Highsmith and Cockburn, 2001; Williams and Cockburn,
2003). Agile practices tackle the hardest challenges that have been faced by technology
and businesses in recent years. These challenges include the need for a dynamic work
environment in response to frequent changes and the need for an innovative software
development approach (Highsmith and Cockburn, 2001). Since its inception, Agile
practices have evolved overtime and several Agile methods have emerged, all of which
share the same Agile principles. Such methods include Scrum, Crystal and Extreme
Programming, and software engineers may adhere to only one practice or mix and
match two or more practices based on their needs.

Although Agile methods offer several benefits outlined above, they are not without
their challenges, and organisations trying to adopt Agile methods should be aware of
these. The barriers to Agile development include technical and social aspects such as
team capability and organisational culture (Boehm and Turner, 2005; Highsmith and
Cockburn, 2001; Chow and Cao, 2008; Strode et al., 2009). However, the adoption
of Agile is mainly based on people and communities that practise them. This means
that Agile is not necessarily suitable for all cultures, as asserted by Lindvall et al.
(2002, p. 206), “Agile methods need cultural support otherwise they will not succeed.”

Agile is based on a set of twelve guiding principles and four values (Beck et al.,
2001). Although these underpin software engineering practice across the world, it
is worth noting that their roots are quintessentially western. The very birth of the
Agile Manifesto took place at a United States ski resort, where a fairly culturally
homogenous group of software practitioners met and introduced Agile to the world
(Beck et al., 2001). With this observation, we mean not to detract from the importance
of Agile, but instead wish to draw attention to possible influential factors (i.e. social
and technical) that may affect Agile adoption in countries with distinctly different
value orientations (Winter et al., 2018, 2019). Hence, organisations need to develop
cultural and value aware approaches if they wish to encourage and support their teams
to adopt and use Agile (Gregory and Taylor, 2019; Agile Business Consortium, 2017).

1.2 Research Motivation

Agile adoption largely depends on social factors, such as customer involvement and
organisational culture (Chow and Cao, 2008; Robinson and Sharp, 2005), meaning
that adoption varies according to the cultural differences of the customers and
practitioners. According to the literature, influential factors of Agile adoption have
attracted much research over the years; however, most of these studies have been
conducted in the context of developed countries, particularly in Europe and North



3 1.2. Research Motivation

America (Begel and Nagappan, 2007; Chow and Cao, 2008; Salo and Abrahamsson,
2008; Rodriguez et al., 2012; Sheffield and Lemétayer, 2013; Santos et al., 2016; Tam
et al., 2020), with only a handful being carried out in developing countries (de O. Melo
et al., 2013; Nazir et al., 2016; Salinas et al., 2018; Vithana et al., 2018), particularly
in the Middle East. The lack of studies about Agile in Middle Eastern nations such
as Saudi Arabia has been a motivating factor of this research, which is conducted to
investigate Agile adoption factors from the perspective of Saudi practitioners.

Scientifically and strategically, Saudi Arabia provides an interesting context for
this research. Firstly, Agile is a values-based and principled approach to software
development that emanated from a rather homogeneous Western worldview of
software development. However, Saudi Arabian culture is grounded in different social
systems and structures, such as the tribal system and religious observance, which play
a crucial role in defining obligations, traditions and social norms in the society and in
the workplace (Idris, 2007; Al-Saggaf, 2004; Abdullah et al., 2006). Secondly, in recent
years, developing countries such as Saudi Arabia have been heavily investing in the
software industry sector, seen as a strategic direction for diversifying the economy
beyond the oil industry (Vision2030, 2017; Moshashai et al., 2020). Therefore,
neglecting a geographic area where the software industry is rapidly growing seems
to be strategically limited.

Therefore, the purpose of this research is to gain a deeper insight into the factors
that can support or challenge Agile adoption in the Kingdom of Saudi Arabia, in
order to guide organisations to adopt Agile. Specifically, this study focuses on software
companies in the small and medium-sized enterprise (SMEs) sector, as the government
of Saudi Arabia is making a large-scale effort to support this sector by launching the
Small and Medium Enterprises General Authority (SMEGA), so that it may play a
major role in diversifying the economy (Monshaat, 2019). SMEGA aims to provide
financial guarantees, business incubators and places at training institutions to assist
young people and innovators in establishing their own businesses.

To achieve the goals of this thesis, we conduct an empirical investigation of
Agile adoption factors in a real-life context, to provide a better understanding of
these factors and their impact on the adoption of Agile within the Saudi Arabian
software industry. This investigation is conducted through three phases that will be
discussed late in this thesis. The scope of the first and second phases focuses on
mobile development practice, which is considered one of the fastest-growing sectors
of the software industry, both worldwide (Ahmad et al., 2018; Statista, 2020a,b) and
in Saudi Arabia (Communications and Information Technology Commission, 2020;
Ernst Young Global Limited, 2019), while the third phase focuses on the software
industry in general, as a large sample size is required. Empirical research can provide
data to guide the future direction of software engineering and enhance the depth of
scientific knowledge in the field.



4 1.8. Research Aims and Objectives

This research begins by investigating the awareness, current use and perceptions
of Agile among mobile app practitioners in Saudi Arabia using a mixed-methods
approach through the use of semi-structured interviews with four Agile experts,
followed by a survey questionnaire including 31 participants, who have either adopted
Agile methods or not. After that, the influential factors (i.e. people, organisational,
environmental and technical) are studied, as this is the focal point of this research,
through the use of semi-structured interviews with 12 Agile practitioners and a focus
group including five practitioners, who all work in Saudi software SMEs. Finally, these
factors are examined in terms of their impact on the adoption of Agile in this country
and their relationships to adopting Agile using a quantitative research approach in
the form of a questionnaire answered by 132 software practitioners.

1.3 Research Aims and Objectives

This research aims to investigate the significant factors (e.g. social and technical)
that can support or challenge the adoption of Agile in software SMEs in the Kingdom
of Saudi Arabia. It is expected that Middle Eastern countries, notably the Gulf
Cooperation Council member countries, will also benefit from the findings of this
research. This aim will be achieved by fulfilling the following main objectives:

1. Review the relevant literature and identify the factors that can affect the
adoption of Agile.

2. Develop a research framework that can be utilised to guide and support the
empirical investigation of Agile adoption in the Saudi Arabian software industry.

3. Investigate the awareness, usage and perceptions of Agile among Saudi software
practitioners through empirical research.

4. Obtain a deeper insight into the factors that can influence Agile adoption in the
Saudi Arabian software industry through empirical research.

5. Measure the influential factors represented in the framework using empirical
research, to understand their impact on Agile adoption by the Saudi Arabian
software industry.

The objectives outlined above underpin the research questions that this thesis
addresses. These questions are discussed in the following section, and their answers
will determine the extent to which these objectives are achieved.
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1.4 Research Questions

The ultimate goal of this research is to provide guidance to the Saudi Arabian
software industry and businesses that seek to harness the advantages of Agile software
development by bringing to their awareness the factors that can support or hinder its
adoption. This goal is addressed by the following research questions:

RQ1. What is the current level of awareness, use and perception of Agile
in Saudi Arabia?

This question is asked to achieve the third objective of this thesis, as it helps in
understanding to what extent Agile has been adopted in Saudi Arabia, how Saudi
practitioners perceive Agile and their level of awareness, before determining the
factors influencing Agile adoption by software SMEs in this country. This question is
answered through a mixed methods approach using semi-structured interviews and a
survey questionnaire in Chapter 4.

RQ2: What are the key factors that influence Agile adoption?

The question is related to the first and second objectives of this thesis, which aims to
determine the factors identified in the existing literature that influence the adoption
of Agile in order to better investigated this in the context of Saudi software SMEs. In
order to address this question, the use of a theoretical framework encompassing the
identified factors is proposed, as it is intended to serve as both a research tool and
a guide for the empirical investigations into Agile adoption factors in Saudi software
SMESs, as well as to assess their readiness for Agile adoption. This question is answered
through a review of the current literature and the proposed use of the theoretical
framework presented in Chapter 2.

RQ3. What are the influential factors that may affect the Saudi Arabian
Software industry when adopting Agile?

The answer to this research question fulfils the fourth objective of this thesis and aims
to acquire a thorough understanding of the enablers and barriers of Agile adoption
in Saudi Arabia. This question is addressed through a multi-case study conducted
at three Saudi software SMEs using semi-structured interviews and a focus group
discussion, as documented in Chapter 5.

RQ4. What is the impact of each factor on Agile adoption in Saudi Arabian
Software SMEs?

This question is asked to accomplish the fifth objective of this thesis and aims to
evaluate the relationship between the influential factors and their impact on the
adoption of Agile in a Saudi Arabian context, as well as to determine the most
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impactful facilitators and barriers to Agile adoption. This question is answered
through a quantitative hypothesis-driven approach using an online survey in Chapter
6.

1.5 Research Methodology

This research is based on the pragmatist paradigm to achieve the research questions
(Saunders et al., 2016; Creswell and Creswell, 2018). It takes an abductive research
approach, which combines the deductive and inductive approaches within the same
piece of research (Easterbrook et al., 2008; Brandt and Timmermans, 2021). This
is an appropriate method when gathering data from different sources by combining
both quantitative and qualitative methods. Hence, mixed methods are used in this
research, as the sole use of either a quantitative or qualitative method would not
fully answer the research questions. The three data gathering methods used in this
research are a survey questionnaire, an interview and a focus group.

The design of this research is mainly explorative and inspired by the interdis-
ciplinary research framework (Ferrario et al., 2014), which is Agile, people-focused
and reflective. Hence, the results from each study are used to inform and shape the
subsequent studies in the research. Using an Agile approach to manage this research
helps the researcher to move forward quickly and reflect during the research process.
This research is divided into three cycles (as depicted in Figure 1.1), with each one
involving three iterative stages (i.e. plan, act and reflect). These cycles are explained
and summarised as follows:

Formative
&
Piloting

Exploration

Refinement

Figure 1.1: Research cycles

e Cycle 1. Formative and Piloting: This cycle of this research aims to answer
the first main research question and its sub-questions (RQ1.1 and RQ1.2). It
first aims to identify the enablers of and barriers to Agile adoption according
to the existing literature. Based on these identified factors, a framework
is proposed to represent the factors affecting the adoption of Agile to be
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investigated in the context of Saudi Arabian software SMEs. Moreover, the
level of awareness, current use and perceptions of Agile are investigated during
this cycle through a mixed-method approach in two phases. Semi-structured
interviews were conducted with four experts in the first phase and a survey
questionnaire with 31 participants in the second phase. The results obtained
from this cycle are reported in Chapter 2 and Chapter 4.

e Cycle 2. Exploration and Refinement: The second cycle aims to answer
the first sub-question of the second main question (RQ2.1), which aims to
empirically investigate the enablers of and barriers to the adoption of Agile
in software SMEs in Saudi Arabia, to refine the framework. To address this
research question, a multi-case study, divided into two stages, of three Saudi
software SMEs is utilised. Firstly, semi-structured interviews with 12 Agile
experts were carried out to analyse the impact of the identified elements in the
framework and investigate other aspects from the experts’ perspectives. In the
second stage, a focus group discussion was held with five software practitioners
to critically review the Agile adoption factors incorporated in the framework.
The results obtained from this cycle are reported in Chapter 5.

e Cycle 3. Evaluation and Analysis: This cycle aims to answer the second
and third sub-questions of the second main question (RQ2.2 and RQ2.3). The
purpose of these questions is to evaluate the relationships between the influential
factors and their impact on the adoption of Agile in a Saudi Arabian context,
and to determine the most impactful facilitators and barriers to Agile adoption.
This is achieved by employing a quantitative web-based questionnaire answered
by 132 software practitioners. The data collected were subsequently analysed
using a statistical analysis technique (Partial Least Squares-Structural Equation
Modelling (PLS-SEM)). The results obtained from this cycle are reported in
Chapter 6.

1.6 Contribution Statement

By investigating the two main research questions and sub-questions outlined above,
this PhD thesis contributes to the Agile adoption literature by providing insights
into the enablers and barriers influencing Agile adoption in Saudi Arabian software
SMEs. This thesis provides a set of contributions to software engineering research and
practice. In terms of contribution to research, this thesis first provides a review of the
relevant literature to identify and summarise the factors that affect Agile adoption. It
explores the awareness and perceptions of Agile among Saudi software practitioners
and the extent to which they are currently using Agile methods. In addition, the thesis



8 1.7. Thesis Structure

develops a framework that incorporates the different factors that play a critical role
in the adoption of Agile by software SMEs in Saudi Arabia. The research conducts
an in-depth investigation into Agile adoption factors in the Saudi software industry
by refining the framework developed. The study develops instruments for evaluating
the different factors included in the framework.

The thesis also makes five key contribution to practice. First, drawing from
findings from the first empirical study, we outline key steps in the process of raising
Agile awareness and knowledge among stakeholders in Saudi Arabia. Second, this
research has identified several cultural factors (e.g. national culture and organisational
culture in terms of norms, values, attitudes, beliefs and governance structure) that top
management teams in Saudi Arabian software SMEs should consider when planning to
implement Agile. Third, Saudi organisations should take into account the requirement
for a stable and secure environment by supporting Agile-friendly project teams
and implementing a suitable reward system that encourages and supports software
practitioners to adopt and use Agile. Fourth, senior management and decision-
makers are required to support Agile adoption in their organisations. Finally, the
government sectors should work together with SMEs to improve Agile adoption in
this country. The final chapter (Chapter 7) of this thesis goes into more detail about
these contributions and implications.

1.7 Thesis Structure

This thesis is organised into seven chapters. Below is a summary of the content of
each chapter.

e Chapter 2 Background and Literature Review: The first part of this
chapter provides the context of the research in relation to where this thesis is
conducted. It starts with an overview of the Kingdom of Saudi Arabia in terms
of its Vision 2030, software industry and SMEs. This is followed by a brief
background of Agile software development and its values and principles. After
that, the chapter discusses the initial reflections of Saudi Arabian culture and
Agile. This is followed by a review of the research in relation to Agile awareness
and perceptions, as well as the current literature on the enablers of and barriers
to adopting Agile. The last part summarises the influential factors in a table and
presents them in a theoretical framework, which is used to guide the empirical
research of this thesis.

e Chapter 3 Research Methodology: This chapter provides a detailed
explanation of the research methodology adopted in this thesis. A discussion
of the research process (i.e. research philosophy, research approach, research
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methods, research strategy, time horizon, data collection methods and data
analysis procedures) is explained and justified. It also describes the research
design and cycles to manage the flow of the research.

Chapter 4 Agile Awareness and Perceptions - Findings and Discus-
sion: This chapter presents and discusses the results of the first exploratory
study conducted in this research, which aims to investigate the awareness,
usage and perceptions of Agile among software practitioners in Saudi Arabia.
This investigation is conducted utilising a mixed-method approach via expert
interviews and a survey.

Chapter 5 Investigation of Agile Adoption Factors - Findings and
Discussion: This chapter illustrates the results of the second exploratory
study conducted in this research. It aims to investigate the factors related to
Agile adoption by software SMEs in Saudi Arabia via semi-structured interviews
and a focus group, as well as provide an in-depth discussion of these findings.
These findings help in refining the Agile adoption framework that can guide and
support Agile adoption in the country.

Chapter 6 Evaluation of Agile Adoption Factors - Findings and
Discussion: This chapter shows the findings of the explanatory study
undertaken in this research, which aims to analyse the relationships between the
influential factors. This analysis is conducted using PLS-SEM technique through
a survey questionnaire. This chapter discusses also the results of the PLS-SEM
assessment study in detail. It goes into the influence of people, knowledge,
cultural, organisational, environmental, technical and process aspects on Agile
adoption within Saudi software SMEs. The chapter presents the final framework
for Agile adoption in the Saudi Arabian context.

Chapter 7 Conclusions and Future Work: This is final chapter of the
thesis. The major findings of this research and how they addressed the research
questions are discussed in this chapter. The contributions of this thesis,
along with the implications are elucidated. Finally, this chapter concludes by
suggesting directions for future work to directly build on this research.



Chapter 2

Background and Literature Review

2.1 Introduction

The main objectives of this chapter are fourfold; firstly, it aims to provide the
background to the main focus of the topics in this thesis, and secondly, to review
the relevant literature on Agile awareness and perceptions. Thirdly, it seeks to review
and identify the Agile adoption factors that might affect the adoption of Agile, and
fourthly, to develop a research framework incorporating Agile adoption factors, in
order to guide the empirical investigation of this thesis. Therefore, this chapter aims
to address the following research question: “RQ2: What are the key factors
that influence Agile adoption?”.

2.2 Research Context

This section provides insight into the context of this research, Saudi software
companies in the SME sector, particularly in mobile development practice, and the
importance of Agile adoption in this context. Saudi Arabia is one of the world’s
top oil producers and exporters, and it is located on the Asian continent. With
a population of more than 34 million in 2019 (General Authority for Statistics,
2020), Saudi Arabia’s economy is dominated by petroleum and supplemented by other
natural resources. This section highlights the significance of this research, which aims
to identify the factors that can support or hinder Agile adoption by Saudi software
SME;, in the Saudi Arabian context.

2.2.1 Saudi Arabia’s Vision 2030

In late 2014, global oil prices suffered a brutal downturn when the price of crude oil
plummeted from $114 per barrel in April 2014 to $50 per barrel by the end of the

10
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same year (Raval, 2015; Moshashai et al., 2020). Since then, the government of Saudi
Arabia has strived to turn the economic difficulties caused by the oil market crash into
a prime opportunity to systemically restructure the Saudi economy. Subsequently, in
April 2016, Deputy Crown Prince Muhammad bin Salman revealed an ambitious
development initiative known as the ‘Saudi Vision 2030’ (Vision2030, 2017). This
was followed by a more comprehensive National Transformation Program (NTP)
(Vision2030-NTP, 2018) to bring about significant changes in Saudi society and its
economy by encouraging Saudi people to contribute to the productive workforce in
the country. The ambitious plan aimed to help diversify Saudi’s income sources to
reduce the country’s reliance on oil prices. The Saudi Vision 2030 is grounded on three
primary themes: a vibrant society, a thriving economy and an ambitious nation.

Saudi Arabia seeks to focus on its people and the Islamic faith in its effort to
create a more vibrant society. This initiative includes increasing the Umrah quota
to 30 million visitors each year. The government also plans to increase cultural and
entertainment activities in the country. The initiatives under this plan include opening
the world’s largest Islamic museum, doubling the number of UNESCO heritage sites in
the country, developing Saudi cities to become the 100 top-ranked cities in the world
and promoting healthy lifestyles, such as increasing the number of Saudi citizens who
exercise once a week from 13% to 40%.

Saudi Arabia also aims to diversify its economy and create new job opportunities.
This will be done by improving education and promoting innovation and entrepreneur-
ship. The government is working to modernise and improve the standards of the
curriculum taught from early childhood to tertiary education. Indeed, by 2030, five
Saudi universities are expected to be among the world’s top 200 universities. In
addition, the government aims to diversify the economy by privatising state-owned
agencies and creating a sovereign wealth fund. It also aims to grow non-oil exports to
50% of government revenue, the private sector’s contribution to the domestic economy
from 40% to 65%, and the contribution of SMEs to GDP from 20% to 35% by 2030.

To become an ambitious nation, and one focused on sustainable development,
Saudi Arabia plans on increasing the efficacy, accountability and transparency of
governance within the country. To curb corruption, the government has put in place
a zero-tolerance policy. In line with this, the King Salman Program for Human Capital
Development will be established to provide best practice training to more than 500,000
government employees. Lastly, the government is also striving to develop the non-
profit sector by increasing its impact and efficiency.

2.2.2 Saudi Arabia’s Software Industry

The software industry is an important component in today’s world due to the extensive
usage of software in our everyday lives. Subsequently, this industry has become a
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major catalyst for economic transformations (Ndou, 2004; Nepelski and De Prato,
2018). The Saudi Vision 2030 has put the software sector, a crucial aspect of the
ICT industry, at the forefront of digital transformation (Vision2030, 2017). This is in
line with the government’s emphasis on the software industry’s role in its economic
diversification effort to reduce the country’s reliance on the oil industry. In recent
years, this industry has become much more prominent and dynamic, as the nation has
increased its investment in software development to fulfil its aspirations of becoming
a worldwide leader of the digital economy.

In the last five years, the software industry in the country has seen increased
growth due to strong government support, which has significantly contributed to
economic growth in Saudi Arabia (Communications and Information Technology
Commission, 2020). While there is still a lack of comprehensive statistics on the
Saudi software industry, its importance is evident given the enormous investment the
Saudi government have made in ICT, which was $36 billion in 2018 and $45 billion
in 2019 (Ministry of Finance, 2019; Ministry of Communications, and Information
Technology, 2019). In line with the global growth in this industry, the Ministry of
Communications, and Information Technology (MCIT) projected that by 2023, more
than 50% of SMEs will be IT-based (Ministry of Communications, and Information
Technology, 2019). Furthermore, it is predicted that the industry will employ more
than 50% of the workforce in the country. The positive outlook of the industry’s
strong growth has led to structural transformation, innovation, job creation and
increased revenue (Ministry of Communications, and Information Technology, 2019).
The industry comprises four main areas: mobile and embedded software, application
solutions, system infrastructure and application development.

In this context, mobile app development has become one of the fastest-growing
sectors of the software industry both worldwide (Ahmad et al., 2018; Statista, 2020a,b)
and in Saudi Arabia (Communications and Information Technology Commission,
2020; Ernst Young Global Limited, 2019). The extensive use of smartphones has
transformed how businesses communicate with their customers and channel their
concerns to government agencies. Due to its popularity, most government agencies
in Saudi Arabia have started providing e-services via mobile apps that aim to
make government services accessible from different platforms. Examples of these
mobile apps are Tawakkalna and Safeer (Platform Unified National, 2021). A recent
report by the Communications and Information Technology Commission (CITC)
reported that the number of mobile customers in Saudi Arabia surpasses 40 million
(Communications and Information Technology Commission, 2018).

Designing and developing mobile apps on the other hand is not an easy task,
as it requires effective project management. Due to the rapid growth and demand of
mobile apps (Corral et al., 2013, 2015), researchers have started to investigate the best
ways to manage mobile app development for the rapid and secure delivery of high-
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quality apps, with a number of studies finding Agile to be one of the most suitable
approaches for the purpose (Rahimian and Ramsin, 2008; Wasserman, 2010; Kaleel
and Harishankar, 2013; Corral et al., 2013). Specifically, mobile app development
operates in a particularly competitive, uncertain and dynamic market environment
(Corral et al., 2015), and some of its end-users’ technical requirements can bring
new challenges to the application of Agile methods to the mobile apps industry
(Ahmad et al., 2018; Wasserman, 2010). These specific requirements include platform
fragmentation (e.g. IOS and Android), variable resource constraints (e.g. memory
space, processing speed, battery power, graphics processing and screen size), rapid
time to market, difficult to scope requirements, frequent updating and interoperability
with other apps and device resources (Rahimian and Ramsin, 2008; Aldayel and
Alnafjan, 2017; Wasserman, 2010; Kaleel and Harishankar, 2013; Francese et al., 2017).

The information mentioned above has fuelled the research’s motivation to study
Agile adoption in the Saudi software industry and investigate the significant factors
that might promote or hinder its adoption in this industry.

2.2.3 Saudi Arabia’s SMEs

This research focuses specifically on the adoption of Agile in Saudi software SMEs
as there is a dearth of literature in this context in the country. There are a number
of definitions of SMEs (Berisha and Pula, 2015). The World Bank (Independent
Evaluation Group, 2008) has three main requirements for a business to be classified
as an SME: company size, capital and annual revenue. In Saudi Arabia, the SMEGA
classifies SMEs based on the total capital and the number of employees (Ministry of
Commerce, 2016). Micro-enterprises are SMEs that employ five or fewer employees
with a revenue that does not exceed three million Saudi Riyals. Small enterprises
employ six to 49 employees and earn between three million and 40 million Saudi
Riyals. Lastly, medium-sized enterprises employ between 50 to 249 employees and
earn between 40 million and 200 million Saudi Riyals.

SMEs have played a significant role in economic growth and creating employment
in both developing and developed economies (Hillary, 2000). As part of the
National Development Program within the Saudi Vision 2030 (Vision2030-NTP, 2018;
Vision2030, 2017), Saudi Arabia has started to pay more attention to SMEs as a means
of diversifying the country’s income and has acknowledged the significant role they
can also play in increasing the country’s GDP. Consequently, one of the government’s
initiatives seeks to foster entrepreneurship, support productive families and increase
employment opportunities.

The government has launched several mechanisms to ensure their Vision 2030 can
be fulfilled. One of these mechanisms is the establishment of SMEGA (Monshaat,
2019). The agency is responsible for providing financial aid, business incubators and
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training for innovators and young people starting new businesses. SMEGA is also
responsible for reviewing policies, breaking down obstacles and providing financial
assistance to support innovators and young people marketing their ideas. At the
same time, it provides e-marketing support and facilitates collaboration between
entrepreneurs and the relevant international bodies to allow them to export their
goods and services.

Quoting from the General Statistical Authority, Argaam (2018) stated that at
the end of 2017, about 950,000 SMEs were operating in the Kingdom. Of that
number, 2.6% (24,699 companies) of these businesses were classified as ‘professional
and technical enterprises’. For many young people, establishing SMEs is attractive as
they are easy to manage. Furthermore, they have a simple administrative structure
and only a small amount of capital is needed to start their business. Thus, continuing
to grow the number of SMEs and providing stronger support to them could be the
key to the diversification of economic activity in Saudi Arabia. Consequently, by
2030, the government projects that SMEs will contribute up to 35% of the country’s
GDP, as opposed to 20% in 2016 (Vision2030, 2017; Monshaat, 2019). Easy access
to financial assistance, continuing government support and training seem likely to
ensure the development of SMEs in the near future. In short, SMEs in Saudi Arabia
are being encouraged to take this opportunity to expand further with the help of
their government. Based on the explanation facts outlined above regarding how the
SME sector is important in the country, it seems appropriate and timely to conduct
research in this sector.

2.3 Agile Software Development

This section discusses the background of Agile software development methodology,
including its definition, values and principles, which emerged to address the challenges
of earlier methodologies, such as Waterfall, V-model and Spiral model. The main
differences between Agile and earlier methodologies are its focus on iterative and
incremental processes, adaptivity and people orientation (Abbas et al., 2008).

2.3.1 Agile Methodology: An Overview

‘Agile’ represents a philosophy of software development. The term was first coined
in a workshop held in early 2001 in a ski resort in Utah that was attended by 17
software practitioners (Beck et al., 2001). These practitioners came to the realisation
that traditional methods of delivering software were not producing good results, and
thus they wanted to create a more iterative rather than prescriptive way of managing
and progressing projects. Thus, they came up with twelve guiding principles and four
values to create the mindset they called Agile (Beck et al., 2001).
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Agile is often defined with reference to the Agile manifesto and principles. There
are many definitions of Agile presented in the literature. Cockburn (2002, p. xxii)
defined the process of Agile development as “the use of light but sufficient rules of
project behaviour and the use of human- and communication-oriented tools.” While
Cockburn’s definition describes Agile as a philosophy, Boehm and Turner’s places
emphasis on practice orientation, defining it as “very lightweight processes that
employ short iteration cycles; actively involve users to establish, prioritize, and verify
requirements; and rely on tacit knowledge within a team as opposed to documentation”
(Boehm and Turner, 2003, p. 17).

2.3.2 Agile Values and Principles

The Agile manifesto consists of four key values and twelve supporting principles which
guide the Agile process (Beck et al., 2001). While each Agile process affects these four
values in different ways, all of the processes rely on these values for the development
and delivery of a high-quality piece of software. The four values in the Agile manifesto
are shown in Figure 2.1 (Beck et al., 2001).

(@ D)
* (V1) Individuals and interactions  over processes and tools.
«  (V2) Working software over comprehensive documentation.
*  (V3) Customer collaboration over confract negotiation.
a » (V4) Responding to change over following a plan.
J/

Figure 2.1: Agile values

Although the values on the left and right have equal importance in the process of
software development, the values on the left carry more weight in the implementation
of Agile. Perhaps the most important value in Agile is its focus on human interactions
and characteristics (Beck et al., 2001). Teamwork between developers and between
the developers and customers is strongly emphasised, as it recognises the role taken
by individuals in being the primary drivers of software success. Agile requires clients
to become part of the development team (Fitzgerald et al., 2006; Mangalaraj et al.,
2009). Furthermore, Agile highlights the need to respond to changes; more specifically,
developers have to embrace any software requirement changes and implement changes
to the software. In this regard, Agile is useful even when there are no clear
requirements and when frequent changes are required to produce working software
(Beck et al., 2001). Dingsoyr et al. (2012) asserted that providing clients with working
software frequently might bring value to them.
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As shown in Table 2.1, the Agile manifesto is supported by twelve principles that
have equal significance (Beck et al., 2001) and their corresponding emphasis (Laanti
et al., 2013). These principles focus on direct communication between developers and
customers and help define the iterative and incremental development life cycles. They
also emphasise the collaboration between the developers and small and self-organising
development teams. In short, the manifesto and these principles aim to uncover
optimal ways for software development. Many Agile supporters agree that Agile
presents a common, logical process for software development (Boehm and Turner,
2003; Conboy, 2009). It must also be acknowledged that Agile is not necessarily
a new idea; instead, it is a refinement and amalgamation of earlier methodological
concepts and practices (Highsmith, 2002). This is underscored by Strode (2005),
who contended that Agile and its approaches may appear as new and innovative
ideas; however, these practices were adopted some time ago in other fields, including
manufacturing.

No. Agile Principles Emphasis

P1 The highest priority is to satisfy the Customer satisfaction, Continuous
customer delivery, value, early deliveries

P2 Changing requirements at any stage of Adaptability, competitiveness,
development customer benefit
Ensuring continuous delivery of soft- Working .software frequently,

P3 shorter  time scale frequent
ware ..

deliveries

P4 Communl?atlon and collaboration be- Work together daily, collaboration
tween business people and developers

P5 Putting motivated individuals in a Motivated individuals, good envi-
supportive environment ronment, support, trust

P6 Encouraging face-to-face conversation Efficiency, communication

p7 Working software is - the - primary Measure progress via deliverables
measure of progress

P8 Sustainable development Sustainability, people

P9 Continuous attention to technical Focus on technical excellence,
excellence and good design good design as enabler of agility

P10  Simplicity Simplicity, optimising work

P11  Self-organising teams Self-organisation

P12 Teams must adapt their behaviour Built-in improvement of efficiency

according to the inspection results

and behaviour

Table 2.1: Agile principles and their emphasis
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2.4 Saudi Arabian Culture and Agile

Agile approaches in software development adopt a methodological framework that
advances the need for flexibility and demands a high level of practicality in the delivery
of the final product. The Agile approach requires a complete cultural shift, as it
concentrates on delivering individual features of the software instead of the entire
application. As a result, culture remains an important element to consider when
evaluating and investigating the adoption of Agile in different regions of the world
(Ayed et al., 2017; Misra et al., 2009).

The Agile approach values individuals and interactions over tools and processes.
In Agile software development, the project team pays critical attention to working
software over comprehensive documentation. Additionally, its approaches respond
to change instead of following a particular plan. Moreover, it values customer
collaboration over project-related contract negotiation. = When considering the
principle values outlined, it emerges that the decision to adopt and use Agile is founded
on people’s beliefs, norms, practices, values, and culture (Lous et al., 2017; Amrit
et al., 2014; Lindvall et al., 2002). Besides demanding close collaboration and intensive
communication between project team members, it also requires the same from its
customers (Misra et al., 2009). Consequently, Agile adoption is culture-specific, which
implies that a particular culture must support it to enhance the potential of project
success.

Lastly, in Agile software development, people drive the process and respond to
all business needs. Highsmith and Highsmith (2002) noted that people are the most
important feature of the development milestones, thus they need to be valued and
appreciated above tools and processes. As a result, the Agile mindset in software
development may not be appropriate for all cultures. For example, in cases when
tools or processes drive the development activities, team members will have a lower
probability of responding and adapting to change, and thus reduce the likelihood of
meeting customer needs and demands.

Therefore, the research into Agile adoption in different countries should be
conducted in cultures such as Saudi Arabia, which is unique due to several features,
including the tribal system, religious observance and modernisation (Al-Saggaf, 2004).
Saudis are religious and devoted followers of Islam, and their lifestyle is heavily
impacted by Islamic teaching. Islam teaches its followers to do the right thing and
to walk the path of goodness to achieve prosperity. Islam has played a crucial role
in defining Saudi culture, as Islamic teachings have become the main influence on
their obligations, traditions, and social norms, such as separation of the genders and
managerial style (Abdullah et al., 2006; Idris, 2007). By focusing on one country, it
will reflect the need to approach Agile development methodology on a country-by-
country basis.
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2.4.1 Saudi Arabian Cultural Dimensions

Although the focus of this research is not on investigating the impact of cultural
differences and values on Agile adoption in Saudi Arabia, Hofstede’s cultural
dimensions (Hoftede et al., 2010) can help understand the cultural profile of the
country and to demonstrate how it may differ from Western cultures, which Agile
mindset is originated from. These dimensions are the most prominent and widely
adopted when studying cultural differences in the software engineering field (Leidner
and Kayworth, 2006). Firstly, each dimension is explained, along with the Saudi
Arabia score for each given. These scores are provided based on the values calculated
by Hofstede (2020).

e Power Distance Index (PDI): The extent to which the individual with less
power in communities and organisations accepts and anticipates unequal power
distribution. People living in societies with a high PDI score such as Saudi
Arabia, which scores 95, have a greater tendency to adhere to hierarchical
order. Meanwhile, members of societies with a low PDI score such as the United
Kingdom and the United States are more likely to consider hierarchy as a means
of inconvenience and prefer a more balanced distribution of power.

e Individualism versus Collectivism (IDV): The extent to which members
of a community cooperate with one another. In societies with a high IDV, there
is a relatively loose tie between individuals. Individuals are expected to make
decisions based on their own best interests and the interests of their immediate
society. In comparison, people in collectivist societies tend to have a low IDV
score and make decisions based on the collective interest of other members of
the society. Saudi Arabia is classified as a collective society, as it scores 25 in
this dimension.

e Masculinity versus Femininity (MAS): The extent to which societal gender
roles differ. A High MAS indicates a more masculine society, where there is a
high differentiation between the emotional and social role of each gender. A
society with a low MAS indicates a more feminine society and minimal emotional
and social role differentiation between each gender. Saudi society scores 60 on
this scale, reflecting that Saudi Arabia has a masculine culture.

e Uncertainty Avoidance Index (UAI): The degree to which members of
society feel threatened in the face of vague or confusing settings. Members of
a high UAI society often feel insecure in ambiguous and unknown situations,
which is the case in Saudi Arabia, as it scores 80. Meanwhile, members of
a low UAI society tend to be more accepting of uncertainty, viewing it as an
unavoidable part of life and having a ‘take each day as it comes’ attitude.
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e Long- vs. Short-term Orientation (LTO): The extent to which individuals
in a society are connected to their own history when addressing current and
future issues. A society with a High LTO is a long-term oriented society. In these
societies, people place more importance on the future and are pragmatic about
long term commitments, knowing they need to prepare for the future. People in
short-term oriented societies (low LTO), however, place more importance on the
present. They tend to maintain time-honoured, past traditions and see societal
change as a threat to these traditions. Saudi Arabia has a low score in this
dimension (i.e. 36), indicating that establishing the truth, as well as respect for
customs, is very important.

e Indulgence versus Impulses (IND): The extent to which members of a
society have pleasure and enjoy life without being constrained by regulations
and norms. A society with a high IND score is more focused on enjoying life. In
contrast, societies with a low IND are more restrained. They tend to manage
their gratification of needs and regulate through strict social norms. With a
score of 52, Saudi Arabia does not clearly indicate whether it prefers to be
generous or restricted.

2.4.2 Potential Implications for Agile Adoptions

Figure 2.1 shows the values (0-100), as determined by Hofstede (2020), for each
cultural dimension for Saudi Arabia, compared with the United Kingdom and the
United States. This comparison between Saudi Arabia and Western nations, where
Agile first originated, aids in understanding the meaning of low or high cultural
dimensions values.

The diagram in Figure 2.2 above that there is a difference in Saudi culture compared
to the cultures of the United Kingdom and the United States. This is noticed in three
dimensions of Hofstede’s model, specifically (1) power distance, (2) individualism and
collectivism, and (3) uncertainty avoidance. These dimensions can be considered
the most significant aspects influencing Agile adoption, as they are the most relevant
dimensions that directly impact the adoption and practice of Agile methods. The score
of 95 for power distance shows that the Saudi culture is based on a hierarchy of power,
and subsequently, decisions taken by those in higher or more important positions tend
to be accepted without much, if any, discussion. This can be problematic in situations
such as the adoption of Agile, as it has a flat structure, with power distributed equally
and decisions made based on mutual discussion between peers. However, the low
scores of the United Kingdom and the United States scores (35 and 40, respectively) on
the power distance dimension, indicating that Western societies are flatter in structure
than Saudi society.
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Figure 2.2: Cultural dimension values for Saudi Arabia, the United Kingdom and the
United States

In addition, Saudi society scores low on the individualism and collectivism
dimension, reflecting the collective nature of Saudis which looks after the group.
Thus, this element of Saudi culture supports the adoption of Agile. This is in contrast
with the United Kingdom and the United States, which score relatively high, with
89 and 91, respectively. On the other hand, the high uncertainty avoidance score
(80) means that Saudis tend to avoid risk taking, which may hamper the adoption
of new methods, such as Agile; whereas the low scores on this dimension for the
United Kingdom (35) and the United States (46) indicate the opposite is more likely
to be true. If Saudis tend to avoid uncertainty and risk, this could also mean they
are less confident sharing their opinions openly, due to a fear of being judged by
their colleagues or facing repercussions from management. Consequently, this could
be another barrier to the adoption of Agile. For example, applying and using Agile
techniques, such as daily stand-up meetings or pair programming, is influenced by
the power distance and individualism and collectivism. If the nature of the culture is
based on a hierarchy of power and on working in an individualistic manner, then the
team members’ benefit from these two techniques is limited.

The apparent differences in these three dimensions between Saudi culture with
the United Kingdom and the United States cultures indicate that the suitability of
adopting Agile in Saudi Arabia needs to be investigated. Based on this initial analysis
using Holsfsted’s cultural dimensions, it would appear that of Saudi Arabia is not
ready to adopt Agile methods. Thus, empirical investigations will be conducted in
this research in order to understand the factors influencing Agile adoption in the
country.
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2.5 Agile Awareness, Current Use and Perceptions

In this section, the importance of the awareness and perceptions of Agile methods
among practitioners are discussed. Understanding practitioners’ awareness and
perceptions of Agile is considered an essential step in investigating the factors
influencing Agile adoption, and a considerable number of research efforts have been
reported in this area (Santos et al., 2016; Rodriguez et al., 2012; de O. Melo et al., 2013;
Salinas et al., 2018; Nazir et al., 2016; Nanthaamornphong and Wetprasit, 2016; Begel
and Nagappan, 2007; Sulaiman et al., 2015; Solinski and Petersen, 2016; Serrador
and Pinto, 2015; Pikkarainen et al., 2012). However, there is a lack of such studies
in Middle Eastern countries, particularly in Saudi Arabia. Therefore, one of the
objectives of this thesis is to address this research gap by conducting a pilot study to
investigate the awareness, use and perceptions of Agile among software practitioners
in the Saudi mobile app development sector and the extent to which they are adopting
Agile methods.

The studies listed above empirically investigated the level of awareness on Agile
amongst software practitioners, their current usage and perceptions towards Agile.
Their findings revealed that Agile has a positive impact on the software development
process. An example of these studies is the work of Rodriguez et al. (2012), who
studied the impact of Agile usage in the Finnish software industry using a survey
completed by 408 participants. The findings of this study indicated that 58% of the
respondents used Agile methods. Furthermore, these results showed that adopting
Agile can increase productivity and the products’ quality, as well as accelerate time-
to-market. In addition to these benefits of using Agile, this study revealed that
traditional organisational culture and lack of knowledge and training are the main
hindrances of Agile adoption.

Begel and Nagappan (2007) investigated the use and perceptions of Agile among
Microsoft employees across three continents (i.e. North America, Asia and Europe);
however, they only concentrated on one company, which had a distinctly Western
cultural orientation. Their study showed that 33% of the developers working in
Microsoft used Agile, and that Scrum was the most widely used Agile method. The
study focused on Microsoft’s organisational culture and did not discuss the differences
in Agile adoption and perception across the regions. Their research also revealed
that team coding standards and continuous integration were the most used Agile
techniques, while pair programming and test-driven development were the least used.
In addition, the findings of this study showed that improved communication and
coordination, as well as the ability to release updates quickly, were perceived as the
main benefits of Agile. At the same time, its scale to larger software teams was
considered the top concern among Microsoft developers.

de O. Melo et al. (2013) investigated the evolution of Agile and its adoption in
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the Brazilian community across various industry sectors. Data were collected using a
survey with 471 respondents and seven semi-structured interviews. The study found
that 65% of the companies had used Agile for at least one year. In addition, the
findings of this study highlighted that the lack of documentation, lack of predictability,
and lack of upfront planning were the primary concern for practitioners when adopting
Agile. Meanwhile, higher productivity, changing priorities and higher software quality
were the main factors encouraging Brazilian companies to adopt Agile. It was also
found that more than half of the participants used the Scrum method, and the most
frequently used Agile practices were iteration planning, retrospectives, unit testing
and daily stand-up meeting.

Bin-Hezam et al. (2018) examined to what extent Agile has been adopted and used
by SMEs in Saudi Arabia from a variety of industry sectors and their awareness of
Agile. The authors distributed a survey that received 26 responses to collect data for
their study. The study’s findings showed that although many companies follow Agile
concepts, most of them were not aware of Agile practices. This study also founds that
Scrum was the most used method, followed by lean and XP.

The 14th annual State of Agile survey (CollabNet VersionOne, 2020), conducted
by VersionOne inc, provided further insights into the application of Agile across many
sectors worldwide. The findings of this survey indicated that 95% of the respondents
had adopted Agile, and most of them (61%) had been using Agile for more than
two years. The high adoption of Agile has been due to the need for rapid software
delivery and enhanced capability to manage changing priorities. In this regard, the
most commonly used Agile method was Scrum (58%), followed by ScrumBan (10%).
The survey also found that the most frequently used practices include daily stand-
up (85%), retrospectives (81%) and iteration planning (79%). In the meantime,
general organisational resistance to change and inadequate management support were
identified as the biggest barriers to Agile adoption. These findings have been useful
in creating an overview of Agile adoption worldwide. However, findings should be
interpreted with caution, because the survey was conducted by an Agile solution and
training vendor, and the results might be biased to serve their interest.

In general, very few studies have been done on the application of Agile across
different industries, particularly in the mobile app development domain. An example
of these studies is the study conducted by Santos et al. (2016) who investigated Agile
perception and the adoption of Agile in mobile app development. Its findings show
that the adoption of Agile in mobile app development could reduce the number
of associated risks, provide better management and control, as well as provides
developers with the flexibility and freedom to develop a mobile app that can adjust
to changes quickly.
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2.6 Factors Influencing Adoption of Agile

The previous section discussed the awareness and perceptions of Agile methods,
such as Scrum, among development teams and the reasons for adopting or not
adopting Agile from the perspective of software practitioners, including reasons such
as improving team productivity and lack of documentation. This section, which is
the main focus of this thesis, aims to understand the factors (features) that may
encourage or challenge software organisations to use and adopt Agile methods, for
example customer involvement and organisational culture, and how these features
influence their adoption, since there is a need to investigate them in the context
of different cultures, organisations and environments. It is essential to study the
influential factors related to the adoption of Agile methods in developing software
projects. This is because such understanding aids in determining to what extent
Agile methods can be adopted and how they influence the success of a project.

A reviews of the literature on the success factors and barriers of Agile software
development is conducted, and a theoretical framework of the identified factors is
proposed. Although this review was not performed in a more systematic way as
suggested by Kitchenham and Charters (2007), it reveals a number of studies which
have examined these factors. The scope of this review is limited to studies that (1)
used an empirical methodology to identify the factors that may support or hinder
the adoption of Agile and have more citations; (2) published in well-known journals
and conferences in software engineering, specifically in Agile software development;
(3) published in the form of journal papers, conference papers, workshop papers or
symposium papers; and (4) published in English.

The search for these studies was conducted on the most popular four bibliographic
databases in the domain of software engineering and computer science, which are
‘IEEE Xplore Digital Library’, ‘ACM Digital Library’, ‘Science Direct’ and ‘Springer
Link’. Different search strings and keywords were employed for searching articles in
the listed databases to overcome their limitations. The search strings were derived
from the study’s keywords and their synonyms as suggested by Kitchenham and
Charters (2007). Subsequently, the search strings and keywords were combined using
Boolean ‘AND’, and ‘OR’ operators in digital databases. The main search string used
in this study is: (“agile” OR “agile method” OR “agile software development” OR
“agile process” OR “agile development” OR “Scrum” OR “extreme programming”)
AND (“success factor” OR “critical factor” OR “key factor” OR “supporting factor”
OR “CSF” OR “barrier” OR “challenge” OR “obstacle” OR “enablers”). Based on
this review, a number of factors have been identified, as listed in Table 2.2, and
the research framework was proposed (Figure 2.3). Due to the large set of factors
discussed in the literature, this research only cited the influential ones mentioned in
at least two studies.
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Agile methodology depends on a number of factors, including social and technical
ones. However, recently there has been more concern with social factors, as evidenced
by the work of livari and Iivari (2011); Hoda et al. (2011); Chagas et al. (2015) and van
Kelle et al. (2015), with several papers advocating that the suitability of Agile much
depends on the practitioners’ cultural background (Conboy et al., 2011; Cockburn
and Highsmith, 2001; Misra et al., 2009; Ozawa and Zhang, 2013; Ayed et al., 2017).
Cultural differences are not only a strong determinant of whether an organisation
will adopt an innovation, but also of how, when, and what type of innovation will be
adopted.

People aspects are at the focus of a lot of studies on the acceptability and
implementation of Agile approaches. According to Cockburn and Highsmith (2001),
these aspects are considered the most influencing elements in the adoption and
practice of Agile, as it has been defined as a collection of methodologies that
concentrates on people and social aspects (Conboy et al., 2011). Studies have
also found that practitioners’ abilities to communicate, skills and experiences are
critical factors for Agile adoption (Lindvall et al., 2002; Ayed et al., 2017; Javdani
Gandomani and Ziaei Nafchi, 2016). This include the ability of team members to
work together efficiently and effectively to develop Agile software projects and to
work with uncertain objectives (Cockburn and Highsmith, 2001; Conboy et al., 2011,
Sheffield and Lemétayer, 2013; Asnawi et al., 2012; Tam et al., 2020). According
to a study conducted mainly in the Americas and Europe (Chow and Cao, 2008),
having an efficient and effective team is one of the critical requirements for Agile
adoption in software development. Therefore, Agile requires motivated, talented and
knowledgeable teams.

Customers also play a critical role in the successful adoption of Agile. Lindvall
et al. (2002) and Hoda et al. (2011) both highlight that fact that having participative,
consultative and informative customers during Agile development helps to ensure the
project is carried out effectively and to their specification. As stated by Beck et al.
(2001), one of the Agile principles is that customers should, directly and indirectly,
become involved in the Agile development team. This customer-developer relationship
is also supported by empirical research by Misra et al. (2009); Chow and Cao (2008)
and Vithana et al. (2018). Furthermore, Sheffield and Lemétayer (2013) conducted
a mixed-method approach to investigate the factors associated with the success of
Agile projects in the context of developed countries (United States, New Zealand and
Australia). They found that clients’ involvement in Agile teams influences the success
of Agile practice and adoption. Thus, another criterion of successful Agile adoption
is meaningful customer engagement. In addition, the results of another study carried
out by Tam et al. (2020) revealed that customer involvement had an impact on the
Agile approach and adoption within different industries in Portugal.

The lack of training and learning events of Agile methods among software
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practitioners is also considered a significant issue facing practitioners in adopting
Agile, especially by adopters in the early stages (Cockburn and Highsmith, 2001).
These events can increase the level of awareness and knowledge of Agile, leading to
an increase in the chances of Agile adoption, as advocated by Misra et al. (2009);
Livermore (2008) and Wan and Wang (2010). These studies also argued that training
and learning should be conducted for all stakeholders, such as senior managers and
customers, to use Agile methods efficiently and effectively. Thus, one criterion
of successful Agile adoption is the provision of sufficient training and learning for
stakeholders.

Organisational factors can also have a significant impact on Agile adoption.
Although some literature suggests that there is no significant relationship between
an organisation’s culture and the adoption of Agile (Chow and Cao, 2008; Stankovic
et al., 2013), a larger proportion of the literature suggests otherwise. For example,
Robinson and Sharp (2005); Tolfo and Wazlawick (2008); Strode et al. (2009) and
livari and Iivari (2011) find that organisational culture and environment are critical
success factors in the adoption and use of Agile. A collaborative culture and an
appropriate reward system were found to support an Agile-friendly environment, and
so was the physical arrangement of the working space, such as having a balance
between open and private office spaces. Indeed, a well-designed, socially-mindful
physical environment has been shown to increase the morale of teams and project
managers, which thus increases performance (Robinson and Sharp, 2005). A study
conducted by Sheffield and Lemétayer (2013) established that organisational culture
was critical in Agile software development, because it was a significant force propelling
Agile forward.

The support of the senior management, good communication flow and col-
laboration play a significant role in achieving successful Agile adoption (Dyck
and Majchrzak, 2012). Rodriguez et al. (2012) argue that the support and
commitment of senior management are considered one of the main challenges faced
by software practitioners in the Finnish software industry. Cockburn and Highsmith
(2001) also highlight that good communication and collaboration allow teams and
project managers to understand what customers want and what effort will be
required. In addition, in research conducted among practitioners involved in Agile
projects, primarily in the IT domain, found that the support of top management,
communication and collaboration influence Agile adoption and practice (Hummel and
Epp, 2015).

Chow and Cao (2008) argue that, in addition to social aspects, technical factors,
including applied knowledge of Agile software techniques and delivery strategies, have
a significant impact on Agile adoption. Such techniques include correct integration
testing and rigorous refactoring activities, which may lead to high and improved
performance, while delivery strategy focuses on adaptability and customer satisfaction
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facilitated by the rapid and regular delivery of quality products. According to Wan
and Wang (2010) and Vithana et al. (2018), the use of tools and technologies, such as
Kanban boards (Tendedez et al., 2018), are also important influential factors in Agile
adoption. These can support Agile work in organisations, as well as improve and
accelerate the project work and provide more flexibility for team members, resulting
in increased performance. Although these factors are considered technical, it must be
acknowledged that they also rely on human skills and collaboration (Robinson and
Sharp, 2005).

The majority of past studies that have investigated the factors influencing Agile
adoption and use have been conducted in the context of developed countries,
particularly Europe and North America, (e.g. Chow and Cao (2008); Pikkarainen
et al. (2012); Lalsing et al. (2012); Rodriguez et al. (2012); Stankovic et al. (2013);
Sheffield and Lemétayer (2013) and Tam et al. (2020)), and only a handful conducted
in developing countries, in particular, Asian nations (e.g. Wan and Wang (2010);
Nanthaamornphong and Wetprasit (2016) and Vithana et al. (2018)). However, none
of these studies focused on the software industry in Middle Eastern countries. This
has created a literature gap regarding the adoption of Agile in the region, specifically
in Saudi Arabia, which is constantly looking at the software industry to diversify its
economy and reduce its reliance on the oil industry. In addition, as demonstrated by
the literature review above, it is important to investigate the enablers of and barriers
to Agile adoption in a variety of social and cultural contexts. Indeed, Lindvall et al.
(2002, p.206), asserted “Agile methods need cultural support otherwise they will not
succeed.” This means that Agile may not necessarily be suitable for all cultures.
Therefore, one of the objectives of this thesis is to re-orientate the focus of the
Agile studies towards emerging economies, using Saudi Arabia as a case study. Thus,
this study aims to investigate the influential factors impacting Agile adoption within
software development in Saudi Arabia.

2.6.1 The Key Factors of Agile Adoption: A Research
Framework

The previous section shows the importance of investigating the enablers of and barriers
to Agile adoption in different cultures. Before focusing my empirical study on the
Saudi context, we review the factors impacting Agile adoption, as reported by the
state-of- the-art and categorise them, as shown in Table 2.2. A description of each
factor is given and ‘mapped’, including its relationship to Agile principles (Beck et al.,
2001). This mapping exercise ensures the direct connection between the adoption
factors identified by the literature and Agile principles is explicitly shown (Table 2.1
above). During the mapping exercise, the author noted that some of the principles
contain different aspects, which may apply to different factors. For example, Principle
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5 focuses on ‘motivated individuals’ (in the table reported as P5i), ‘support and trust’
(P5ii), ‘team environment’ (P5iii). The author then grouped the factors identified in
the literature into four broad categories to support a more systematic and structured
approach to capture the data for analysis. These categories are: people factors,
organisational factors, environmental factors and technical factors.

The author did so also the following literature, although he noted that, according
to Fortune and White (2006), there is no agreement between researchers and practi-
tioners on how best to classify these factors. For example, ‘customer involvement’ has
been classified as ‘people factors’ in Stankovic et al. (2013). In contrast, this same
factor has been also classified as ‘organisational factors’ in Misra et al. (2009). The
author does not consider this as an issue, since he used his categories (or types) as a
guide rather than as rigid classification criteria.
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Table 2.2: Summary of the significant factors (Pn =
principle number)

Drawing on these factors identified in Table 2.2, a research framework was designed
for Agile adoption (Figure 2.3). This framework is seen as both a research tool and
a guide to support Agile adoption in Saudi software SMEs, as well as a tool to assess
their readiness for Agile adoption. A description of each factor is presented in the
following subsections.

2.6.1.1 People Factors

People factors comprise human aspects that may impact a company’s adoption of
Agile software development.

e Team capability: Having an efficient and effective team is one of the key
requirements for Agile adoption in software development. Team capability
refers to the power and ability of team members to work together efficiently and
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Figure 2.3: The research framework

effectively to develop Agile software projects and work with uncertain objectives
(Haas, 2006). It also relates to team members with high competence, high levels
of motivation and talent (Chow and Cao, 2008; Misra et al., 2009). This factor
is compatible with the motivated individuals’ Agile principle and self-organising
team principle. Therefore, team capability can be considered a factor that
influences the adoption of Agile.

e Customer involvement: This refers to the customers involved in the
development of Agile to share information and collaborate with the team
members to ensure the projects are carried out based on their desire and
expectations. Thus, customer involvement ensures that users play participative,
consultative and informative roles in Agile teams (Hoda et al., 2011). Moreover,
customers’ involvement ensures that the project is carried out how they
want it. This factor is comparable with the first Agile principle, customer
satisfaction, and the fourth one, working together daily. Therefore, substantial
user involvement in a project is essential for successful Agile development and
adoption in terms of satisfaction, quality and time.

e Training and learning: This factor refers to an effort by, for example,
individual persons, companies, or academic institutions to facilitate training
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and learning to improve the skill level of individuals, their employees or their
students, in order to help them achieve their goals and objectives. The ‘ITraining
and learning’ factor is in line with the motivated individuals’ Agile principle.
Thus, regardless of anyone’s level of Agile expertise and experience, learning
and training should continue and happen thoroughly and comprehensively for
successful Agile adoption.

2.6.1.2 Organisational Factors

Organisational factors describe organisational elements that might significantly
impact the decision of software firms to adopt Agile.

e Organisational culture: It is essential to understand an organisation’s culture

and why it matters in Agile adoption. It refers to an organisation’s values,
assumptions, attitudes, experiences and beliefs (Hofstede et al., 1990; Iivari
and livari, 2011). It is also reflected through the organisation’s structure. In
this regard, organisational culture is critical in Agile development, because it
is a significant force propelling Agile forward (Sheffield and Lemétayer, 2013).
This culture is not just built overnight, but takes years to develop, binding
workers, project managers and customers together. Furthermore, organisational
culture is related to three Agile principles (i.e. P2i: adaptability, P11: self-
organising team, and P12: team behaviour). Therefore, organisational culture
is an essential factor in achieving successful Agile adoption.

Management support: This factor is crucial in ensuring the effectiveness
of Agile adoption. It indicates that senior managers are taking the lead
and demonstrating change and how they are active and enthusiastic about a
proposed innovation (Sultan and Chan, 2000). If a team perceives that the
management supports them, they will strive to put more effort into and apply
their expertise to Agile adoption. Management support is associated with
the fifth Agile principle, in which support and trust should be given to team
members to get the job done. Therefore, this factor is a critical factor in affecting
the decision of whether Agile is adopted or not.

Communication and collaboration: Agile development is well-facilitated
by effective and fluent communication and collaboration. Communication is
the process of sharing information between and among teams and managers
working together to obtain a much better understanding and performance and
meet their customers’ expectations (Sultan and Chan, 2000). At the same time,
collaboration refers to the action of collaborating among stakeholders in order
to improve the state of a product. When there is solid communication, good
collaboration is established to facilitate team members working closely together
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to achieve a common goal. This factor aligns with the fourth Agile principle (i.e.
collaboration) and the sixth Agile principle (i.e. communication). Therefore,
good communication and collaboration are necessary for the success of Agile
adoption (Chow and Cao, 2008).

2.6.1.3 Environmental Factors

Several environmental factors could affect an organisation’s decision to adopt Agile,
as discussed below.

e Organisational environment: Agile development requires a stable envi-

ronment that foresees everything is done correctly. The environment of an
organisation can be divided into internal and external environments. The
internal environment, which this thesis investigates, can include entities,
activities and influences within the organisation (i.e. caring about the
employees’ behaviour, morale and welfare to make them feel happy, valued and
essential). On the other hand, the external environment can refer to entities,
activities and influences surrounding the organisation (i.e. customers’ needs and
requirements, government rules and competition). A positive environment could
improve the overall performance, as it increases satisfaction among the team
members and the clients. The organisational environment is parallel to three
Agile practices, namely competitiveness (P2ii), self-organising team (P11), and
team behaviour (P12). Therefore, establishing an Agile-friendly organisational
environment could influence Agile adoption.

Physical environment: Unlike organisational environment, which involves the
teams working together to create a friendly project team, physical environment
refers to the organisation’s physical environment where the Agile development
team is located and the surroundings which encourages team members to rest,
re-energise, and collaborate, such as social spaces, prayer room, and office
layout. Furthermore, a good physical location can motivate the teams and
project managers and subsequently increase their performance. A good physical
environment is linked to the fifth and the eleventh Agile principles (i.e. good
team environment and self-organising team). Hence, a workplace’s physical
environment should be favourable to team members, project managers and
customers, creating the need for Agile adoption.

National culture: This term refers to norms, behaviours, beliefs, customs,
values and assumptions held by individuals within a nation Hofstede (1980);
Hoftede et al. (2010). Cultural conditions strongly determine whether an
organisation will adopt innovation and how, when, and what type of innovation
will be adopted. It has been argued that differences in the collective mental
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programming of people from different cultures bring different management styles
and organisational practices throughout the world. This was evident in Ayed
et al. (2017) study on how the country’s cultural dimensions highly influence
the adoption of Agile. This factor aligns with four Agile principles (i.e. P4ii:
collaboration, P6: communication, P11: self-organising team, and P12: team
behaviour). Thus, national culture can be considered as playing a significant
role in accepting innovation and Agile, in particular.

2.6.1.4 Technical Factors

The technical factors discuss the characteristics of the adoption of Agile and determine
the factors that influence the decision of companies to embrace Agile.

e Tools and technologies: Tools and technologies refer to the technical tools

(e.g. communication, storing and management tools) that can support Agile
work in organisations, improve and accelerate project work, and provide more
flexibility for team members, to increase their performance. This factor is related
to the ninth Agile principle, which is technical excellence. Thus, the availability
of the tools and technologies in the organisation is an essential factor to adopt
Agile.

Delivery strategy: This aspect is linked to adaptability and customer
satisfaction, specifically the extent to which the product delivers what it offers.
Technological advancements and changing customer expectations create a need
for a delivery strategy in organisations. Thus, an Agile delivery strategy offers
quality delivery at speed, helping organisations manage any unpredictability
arising from deliveries. The delivery strategy factor aligns with the first, third,
and seventh Agile principles, namely continuous delivery, working software,
and measuring progress. Therefore, implementing a correct delivery strategy
is critical in Agile adoption (Chow and Cao, 2008).

Agile software techniques: This factor refers to techniques assisting project
managers and their teams in identifying, choosing and practising the best Agile
methods and techniques. These techniques include correct integration testing,
rigorous refactoring activities, the right amount of documentation, and pursuing
simple design, which (all) leads to high-level and improved performance (Chow
and Cao, 2008). This factor corresponds to the eighth, ninth and tenth Agile
principles (i.e. sustainable development, technical excellence, and simplicity).
In light of this, it is evident that these techniques are essential for the critical
success of Agile adoption in any organisation. They support the success of
Agile adoption, specifically in terms of quality and scope. This is because Agile
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software engineering involves numerous challenges and can have a number of
shortcomings that sometimes lead to delayed and failed projects.

2.7 Chapter Summary

This chapter has presented the study’s background and the review to the development
of the research questions. It began with an overview of the research context,
specifically with an insight into Saudi Arabia, its Vision2030, and its ICT and SME
industries. The chapter then briefly discussed Agile methodology and its values and
principles. Next. It discussed the initial reflection on possible misalignments between
Saudi cultural orientations and the Agile mindset. It then examined Agile awareness,
usage and perceptions among practitioners. Following that, it reviewed the current
literature about the factors that can support or hinder the adoption of Agile. Finally,
the chapter provided a table summarising the significant factors related to its adoption
and the relationships with Agile principles, as well as the framework developed. The
factors listed in the framework are used to guide this empirical research. The next
chapter presents and justifies the research methodologies adopted in this thesis used
to address the research questions and achieve its objectives.



Chapter 3

Research Methodology

3.1 Introduction

In the previous chapter, the emphasis was on reviewing the literature related to
Agile awareness, perceptions and adoption, and summarising the influential factors
on the adoption of Agile. The goal of this chapter is to explain and justify the
research methodologies adopted in this thesis to address the research questions and
to achieve the research objectives. According to Kothari (2004), research encompasses
a systematic analysis of information to verify facts and reach a conclusion about a
specific topic. McGregor and Murnane (2010) further noted that Methodology is a
knowledge branch that covers the general concepts and assumptions of new knowledge
development. Thus, research methodology reflects how research could be conducted
systematically to address the problems of the research (Clough and Nutbrown, 2012).
Thus, research methods are referred to as the instruments, processes, and techniques
that the researcher can use them in a research.

This chapter is divided into four sections. The first section presents an overview
of the research methods, questions and underlying data collection methods adopted
to answer these questions. The second section discusses and describes the process
involved in this research, including the philosophical approach, research method,
research strategy, time scope, data collection methods, and procedures used for the
data analysis. The third section discusses the research design and introduces the
research cycles. The final section discusses the ethical considerations of this research.

3.2 Overview of Research Methods and Questions

Saunders et al. (2016) assert that there are several factors (i.e. the philosophical
approach, research method, research strategy, time scope, data collection techniques
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and data analysis procedures) that affect the selection of the most suitable methods
and strategies for research, which are based on the nature of the research questions.
More details about these factors are discussed in the next section of this chapter,
while in this section, an overview of the research methods employed for answering
the research questions is presented. The research presented in this thesis, which
investigates the factors that support or hinder Agile adoption in software SMEs in a
Saudi context, includes research questions that are both exploratory and explanatory
in nature. It aligns with pragmatist philosophical research, as it is more flexible than
other philosophical positions in terms of gathering data from various sources.

Since pragmatism has been adopted, the abductive research approach is considered
the most efficient for this research, as it combines inductive and deductive approaches
by employing both quantitative and qualitative methods. Thus, a mixed methods
approach was used in this research, as the use of either solely quantitative or
qualitative methods would not fully answer the research questions. A survey
questionnaire, an interview and a focus group were the three data collection methods
adopted in this research. Figure 3.1 illustrates the research process utilised in this
research. This figure was presented in a workshop at the WABER conference,
titled “Research Philosophies, Approaches and Strategies” by Prof Mark Saunders
(WABER, 2020).

Interviews,
Focus group,
Questionnaires

Mixed
Methods

Pragmatism Abductive

Figure 3.1: A summary of the steps taken for the research process

Table 3.1 presents an overview of the research questions motivating this research and
the data collection methods adopted. In addition, the phase in which each question
is discussed in this chapter and the chapter in which each question is answered are
provided.

Research Question Sub-research Question Research Methods
Semi-structured
interviews (N=4); A

RQ1.1: What is the current level
of awareness, use and perception

RQZ.L. How can we of Agile in Saudi Arabia? (Initial Survey questionnaire
empirically study Study) (N=31) (Phase 1.3;
the factors Y Chapter 4)

influencing Agile
adoption in Saudi
Arabian software
development
practice?
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RQ1.2: Drawing from the state-of-
the-art: what research framework
can help systematically and em-
pirically investigate Agile adoption
factors?

Review of relevant lit-
erature (Phase 1.1 and
Phase 1.2; Chapter 2)

RQ2. What are the
most influential
factors impacting

RQ2.1: How can we measure the
impact of Agile adoption factors in
Saudi Arabian software industry?
(Exploratory Study)

Semi-structured
interviews (N=12);
A focus group discussion
(N=5) (Phase 2.1,
Chapter 5)

Agile Adoption in
Saudi Arabian

software industry?

RQ2.2: What is the impact of
each factor on Agile adoption in
Saudi Arabian Software SMEs?
(Evaluation Study)

A questionnaire (N=132)
(Phase 3.1; Chapter 6)

RQ2.3: What are the most impact-
ful barriers and facilitating factors
to Agile adoption?

Table 3.1: An overview of the research questions and methods
used

3.3 Research Process

The research process is described by Saunders et al. (2016) as an onion consisting of
six layers, as shown in Figure 3.2. Each layer reflects one step in the research process,
and a researcher needs to peel off these layers one by one to reach the centre where
the data are gathered and analysed. These layers comprise the research philosophy,
research approach, research method, research strategy, time scope, and data collection
and analysis techniques. The researcher needs to devise a well-thought-out research
plan to ensure he can address the research questions and accomplish the study’s goals.
The next phase, after the research plan has been set, involves identifying the most
suitable and feasible way to gather data. The researcher must explain why he chose
the data gathering methods based on the design and objectives of the study (Crotty,
1998; Saunders et al., 2016). This study follows the research design presented in
Saunders et al. (2016) and Creswell and Creswell (2018). To maintain consistency,
this study uses Saunders et al. (2016) definitions of key concepts and terminology. In
this regard, ‘methodology’ explains how a study is conducted, while the term ‘method’
denotes whether the study has a quantitative, qualitative or mixed methods design.
Lastly, the term ‘technique’ refers to the tool used for data gathering and analysis of
data, such as an interview or a survey.
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Figure 3.2: Research onion (Saunders et al., 2016, p. 124)

3.3.1 Research Philosophy

Oates (2005, p. 282) defines research philosophy as “a set of shared assumptions
or ways of thinking about some aspect of the world.” Scholars like Saunders et al.
(2016) and Willis (2007) argue that research philosophy is based on assumptions
that could support a researcher to identify the research methods, strategies and
data gathering and analysis techniques that address the research questions. These
assumptions can be classified into: ontology, which refers to the reality; epistemology,
which concerns knowledge and belief; and methodology, which is the application of
systematic procedures to address the problems of the research (Creswell and Creswell,
2018). Meanwhile, Saunders et al. (2016) classify philosophical assumptions into five
philosophies, namely, Positivism, Interpretivism, Critical Realism, Postmodernism
and Pragmatism.

This research investigates Agile adoption factors in Saudi Arabian software SMEs,
which is considered the first research in this context. This, we argue, requires the
adoption of a flexible philosophy that allows for drawing possible explanations of
what factors influence Agile adoption in a Saudi Arabian context without being
restricted by a theory or ideology. In addition, it also allows data to be collected
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from different sources, including semi-structured interviews, a focus group discussion,
and surveys. We identify pragmatism as the most appropriate philosophy for this kind
of research, as it focuses on the observation of a particular context and attempting to
understand it without being constrained by a theory or ideology (Fasterbrook et al.,
2008; Tashakkori and Teddlie, 2010; Creswell and Creswell, 2018). Pragmatism avoids
the forced choice of one approach, and considers both quantitative and qualitative
methods compatible with answering the research questions and achieving the research
objectives. This allows the researcher to identify patterns, generate hypotheses, and
look for possible explanations from the observations. Saunders et al. (2016) assert
that pragmatism advocates that concepts are only applicable when supporting the
research process. In the case of this study, as indicated by Mkansi and Acheampong
(2012) and Goldkuhl (2012), the pragmatist approach was chosen as it fits the research
of the information system field, giving significance to developing practical outcomes.

3.3.2 Research Approach

When choosing a particular research method, it is very important to consider
philosophical assumptions and the research techniques that can be used to explore
these assumptions. This is because having such an understanding can help facilitate
the research techniques (Creswell and Creswell, 2018). As explained by Saunders et al.
(2016), the research approach can be divided into deductive, inductive and abductive
research approaches. The inductive approach is usually linked to the interpretivist
paradigm, while the deductive approach is normally used in the positivist paradigm.
In contrast, abductive approach is follows a pragmatist paradigm. The approach
chosen depends on whether the research aims to build new theories from the results,
or whether it seeks to examine or apply existing theory (Gray, 2018).

The inductive approach is a bottom-up approach, where the focus of analysis
shifts from specific issues to general ideas and is often linked to qualitative research.
It requires a researcher to develop a theory by identifying a phenomenon, before
gathering and analysing the relevant data (Saunders et al., 2016; Gray, 2018). In
contrast, the deductive approach is known as the top-down approach, where the
analysis shifts from general concepts to specific concrete findings, and is mostly
adopted in quantitative studies. It involves developing a theory by formulating
hypotheses, collecting data and designing a research strategy to test the hypotheses.
The abductive approach combines inductive and deductive approaches rather than
moving from data to theory or theory to data (Tavory and Timmermans, 2014; Brandt
and Timmermans, 2021). This approach is used for the possible explanations of
incomplete observations, which are converted into experience and reality, giving rise
to the prediction of truth or the development of a new theory. With the abductive
approach, data are collected to investigate an observed phenomenon, identify trends
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and patterns and generate suggestions or initial hypotheses. The data are then
presented in a framework and tested according to subsequent data gathering.

Given the discussion above, the abductive approach is considered the best fit for
this research, as it is based on the pragmatist philosophy and allows to benefit from
a combination of qualitative and quantitative methods to collect and analyse data.
Saunders et al. (2016) state that the abductive approach is suitable for research with
a great deal of literature in one context and a lack of literature in the context in
which the researcher is interested. Thus, the abductive approach is the most suitable
research approach for this research, as there is little in the literature about Agile
adoption in the context of Saudi Arabia. Indeed, this research is considered the first
empirical research in this country.

3.3.3 Research Methods

As mentioned by Creswell and Creswell (2018), research methods can be classified
into quantitative, qualitative and mixed methods, all of which have their advantages
and disadvantages. Johnson and Onwuegbuzie (2004) suggest that a mixed methods
approach addresses the weaknesses of using one single method and, thus, this approach
has gained a great deal of attention from researchers in recent years. The following
subsections discuss the research methods adopted in this research.

3.3.3.1 Quantitative Method

In quantitative research, data are expressed by numbers. This method is usually
adopted to undertake rudimentary research and confirm an underlying theory
(Saunders et al., 2016; Creswell and Creswell, 2018). Numerical data may provide
valuable statistics in this type of study and using this method allows data to be
collected from a large number of participants. As discussed in Creswell and Clark
(2017), various statistical tests can be used to analyse the data obtained and, thus
the outcomes are more generalisable to the population. In addition, quantitative
researchers can use different data collection techniques such as structured interviews,
questionnaires and structured observations to collect data.

In this piece of research, quantitative method employed to collect quantitative
data, in order to examine the factors influencing Agile adoption by Saudi software
SMEs. Quantitative data collected by utilising questionnaires in the initial and
evaluation studies, while five-point Likert scale questions in the semi-structured
interviews in the exploratory study.
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3.3.3.2 Qualitative Method

A qualitative method is an analytical approach aimed mainly at investigating,
evaluating, and interpreting data when they cannot be presented as numbers (Creswell
and Creswell, 2018). The technique is exploratory in nature, allowing a researcher
to fully understand the issue being studied (Willis, 2007). A qualitative researcher
can use various data collection techniques, such as observations, unstructured and
semi-structured interviews and focus group discussions. In the studies conducted in
this thesis, the qualitative data were collected through semi-structured interviews in
the initial and exploratory studies and a focus group discussion in the exploratory
study.

3.3.3.3 Mixed Methods

Mixed methods research allows researchers to use both qualitative and quantitative
techniques either simultaneously or sequentially (Saunders et al., 2016). It uses
both techniques at the research methods stage, where the qualitative method is
used to analyse qualitative data and vice versa. Johnson et al. (2007) and Creswell
and Clark (2017) further determine that mixed method research considers different
points of view, positions, beliefs and schools of thought. They advocate that mixed
methods research is the most suitable approach for research, as it can help to achieve
outstanding results. Saunders et al. (2016) highlight that this form of research pools
together quantitative and qualitative techniques in various ways (i.e. concurrent
mixed methods research (single-phase), sequential mixed methods research (double-
phase) and sequential mixed methods research (multi-phase)).

In light of this, mixed methods research is considered as interactive and iterative,
where each research phase informs and directs the subsequent data collection and
analysis phase. The true nature of the interaction and iteration in a piece of research
is imperative to influence how qualitative and quantitative methods could be selected
and integrated at each research phase. Due to the more complex nature of mixed
methods research, the researcher should determine the best methods to answer the
research questions prior to starting the study. Tashakkori and Teddlie (2010) further
warn that researchers employing a mixed methods research design should be aware
that such research may require more effort, specifically more extensive research time,
skills and resources.

Because this study utilises the pragmatism philosophy, there is sufficient evidence
to support the claim that pragmatism works well with mixed methods. This kind
of research method was used in this research, as it combines both quantitative
and qualitative data collection and analysis procedures. Therefore, the qualitative
approach in this research provides a deeper investigation of the influential factors on
Agile adoption in the Saudi Arabian context from the perspective of Agile experts.
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In contrast, the quantitative approach helps to evaluate the impact of these factors
and their relationships with the adoption.

3.3.4 Research Strategy

A researcher should identify the purpose of the research prior to finding the most
applicable research strategies for their study. Thus, choosing a suitable research
strategy for any research project is critical. There are many strategies used in
the field of software engineering, including grounded theory, action research, survey,
experiment and case study (Kitchenham et al., 2002; Sjoberg et al., 2007; Easterbrook
et al., 2008). Selecting the most appropriate strategy is a difficult task in any piece
of research, since it requires researchers to find the strategies that suit their research
questions and fulfil the research aims and objectives. With this in mind, the research
strategies (survey and case study) adopted in this research are detailed below.

3.3.4.1 Survey

A survey is perhaps one of the most common startegies used in studies in the software
engineering context (Kitchenham et al., 2002). A survey can include a range of
questions to probe the issue being studied and determine who, when, where, how
much and how many. In addition, a survey is part of the deductive quantitative
approach and data can be collected through questionnaires, structured observations
and structured interviews (Saunders et al., 2016). The adoption of a survey approach
is useful for several reasons: to quantitatively evaluate the data using descriptive and
inferential statistical methods; to describe the relationship between variables; to give
greater control over the analysis process; to provide a more generalisable outcome; and
to allow for a more flexible data collection process. The data collected are scrutinised
to allow researchers to conduct an analysis and produce results (Fink, 2015). For
this research, the quantitative data were collected as part of the initial study and
evaluation study using a survey strategy in the form of a questionnaire and in the
exploratory study using structured questions in the interview.

3.3.4.2 Case Study

A case study uses evidence from multiple sources to provide an empirical enquiry of
a specific phenomenon within its real-world setting (Saunders et al., 2016; Runeson
and Host, 2009; Runeson et al., 2012). It also gives further understanding of the
phenomenon being studied and its changes. For instance, case studies are commonly
used in software engineering to investigate software development activity in real life
using specific sample cases (Runeson and Host, 2009). By using a case study, a
researcher can use multiple perspectives to further examine the particular phenomena
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in the field. However, a researcher conducting a case study may face challenges
in generalising the outcome and mitigating researcher bias. Furthermore, a case
study is predominantly qualitative, as it collects rich data in the form of descriptions,
words and explanations (Yin, 2018). It might involve an organisation, a community,
an association, a person, an event, a group, a change process, a situation or other
case subjects. Interviews, focus groups and observations are the most common data
collection techniques used in case studies. This research conducted a multi-case
study in three software SMEs through the use of semi-structured interviews and a
focus group data collection techniques. During the interview, a range of closed- and
open-ended, multiple-choice and five-point Likert scale questions were posted to the
respondents. This has allowed the researcher to collect data flexibly.

3.3.5 Time Horizon

A study’s time scope can be divided into longitudinal and cross-sectional, depending
on the study’s purposes. With this in mind, a researcher is most likely to opt for a
longitudinal study if the research aims to examine something over a certain time span
and a cross-sectional study if the research aims to examine something at a specific
time point (Saunders et al., 2016). With regard to this research, there is little existing
information on Agile adoption among software SMEs in Saudi Arabia, as this study is
the first to be conducted in this context. Hence, a cross-sectional approach was used
in this research.

3.3.6 Data Collection Techniques

This study used different techniques for data collection. The data in this thesis were
collected using survey questionnaires, semi-structured interviews and a focus group
discussion with software practitioners. These data collection methods are discussed
below.

3.3.6.1 Questionnaires

A questionnaire is a tool commonly utilised to collect specific, relevant information
from respondents in a survey (Boynton and Greenhalgh, 2004). Questionnaires are
often used to gather factual and opinion-based information. Questions about factual
information probe respondents’ knowledge of an issue, while opinion-based questions
probe their attitudes or preferences (Saunders et al., 2016; Fink, 2015). Developing a
good survey involves the researcher laying out a theoretical framework (Brace, 2018).
In this case, the researcher possesses a firm understanding of the nature of his research
questions and knows the dependent and independent variables that relate to the
research, as discussed in the previous chapter. Once the conceptual framework is in
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place (Figure 2.3), the researcher begins by designing valid and trustworthy questions.
Using a conceptual framework during this process ensures that all of the important
variables are included in the study, while also eliminating unnecessary variables.

To properly design a questionnaire, the researcher should adhere to a set of
principles: Firstly, the researcher must accurately define the research objectives
and identify the information necessary to attain said objectives (Brace, 2018).
Additionally, the researcher must identify the population that should answer relating
to the research questions. Once these prerequisites are met, the researcher can focus on
the remaining principle, which calls for the appropriate design of the questionnaire by
ensuring relevant questions are formulated and included. At this stage, the researcher
should assume the position of a typical respondent, to ensure that questions are
universally understood regardless of the respondents’ level of formal education. An
effective way of explaining the need for such consideration is by highlighting that the
respondents are unlikely to have thought about the questions asked at the level of
detail required in the study. The questions must therefore be concise.

In my research, the objectives of each study conducted and the populations
targeted are well described. The Agile awareness study (Chapter 4) aims to identify
the participants’ awareness, current use and perceptions of software development
methodologies, particularly Agile, while the evaluation study (Chapter 6) aims to
evaluate the relationships between the influential factors and their impact on the
adoption of Agile in a Saudi Arabian context and to determine the most impactful
facilitators and barriers to Agile adoption. In contrast, participants in the Agile
awareness study must be Saudi Arabian mobile app practitioners, regardless of
whether they use Agile methods during the development process, whereas participants
in the evaluation study must be software practitioners working in Saudi Arabian
software SMEs that use Agile methods during the development process.

When designing questions, it is important to consider two important factors,
namely question wording and question type. Studies have demonstrated that the
alteration of even a single word in a question can markedly modify the distribution
of responses and the accuracy of answers provided by respondents (Boynton and
Greenhalgh, 2004). To avoid such pitfalls, the wording of questions should adhere
to four basic criteria: brevity, objectivity, simplicity, and specificity. In short,
questions should be brief and succinct. Additionally, the researcher should avoid
leading questions that can push respondents toward a specific answer, thus eliminating
objectivity. However, one threat to the validation of good questionnaire design in this
research was the use of such questions. An example of leading questions which have
to be avoided is "Are your customers happy with adopting Agile?”. Questions should
also be written using simple, direct, and familiar words, as well as expressions that
are unlikely to confuse the intended respondents.

Regarding question type, while questionnaires can be either structured or
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unstructured in their format, it is easier to collect and evaluate data using a structured
questionnaire, which uses scales categorised into four types: dichotomous, nominal,
ordinal, and continuous. A dichotomous questionnaire contains two-choice responses,
such as yes/no responses; nominal and ordinal types consist of more than two options,
with the latter being ordered. Questions with interval responses allow the respondents
to make choices based on a scale, like the Likert scale, with five or more points. Lastly,
the continuous response allows open-ended responses, such as short comments (Fink,
2015). Different studies are best served by certain types of questions, a factor that
the researcher must consider. Close-ended questions, for instance, give respondents a
list of possible answers to pick from. On the other hand, open-ended questions do not
limit the answers that respondents can provide. Close-ended questions are preferred
in surveys, because they have a higher response rate, since users do not have to type
or write too much. Furthermore, answers to such questions can easily be analysed
statistically (Brace, 2018).

Another important consideration when designing a questionnaire is question flow
(Schwarz, 1999), a term which describes the order in which questions are asked. It
is important to make early questions easy and pleasant to answer. The flow should
also be tuned to the logical reasoning of the respondent, to make it easier for them to
fill in the questionnaire in one go without constantly referring to earlier questions or
recalling too many details. The arrangement of questions in a logical sequence can be
achieved by grouping related questions together and minimising abrupt topic changes.
It is also important to include sufficient items to achieve the study’s objectives, but
ensure they are not so long that respondents suffer from fatigue or lose motivation
while completing the questionnaire. One of the guiding concepts in questionnaire
design is to use language that is easy for respondents to understand and cannot be
misinterpreted as much as possible. In my research, the questionnaires are written
in English and translated into Arabic (the respondents’ native language) to overcome
the language barrier and ensure that all of the participants understand the questions
clearly.

Finally, before distributing the questionnaire to respondents, the researcher should
conduct a pilot study, in order to clarify any questions and resolve any potential issues
(Fink, 2015). This is an opportunity for the researcher to learn whether any of the
questions are unclear and if responders have comments for possible enhancements to
the questions. The testing for my questionnaires was done by two PhD candidates
at Lancaster University and two mobile app practitioners from Saudi Arabia for
the initial study, and six academic experts (four from UK universities and two
from Saudi universities) and five software practitioners from Saudi Arabia for the
evaluation study. The initial and evaluation studies conducted in Chapter 4 and
Chapter 6 adopted this kind of data collection technique, a cross-sectional web-based
questionnaire, which was created by one of the online survey tools (i.e., Qualtrics).
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More details about the design of these questionnaires are provided in sections 4.2.2
and 6.2.2 in the coming chapters (i.e., Chapter 4 and 6).

3.3.6.2 Interviews

An interview is the most common way to collect qualitative data and one of the main
data collection methods used in software engineering (Sjoberg et al., 2007; Myers and
Avison, 2002). Interview data allow a researcher to explore more knowledge related
to the issue being studied. This method provides a more flexible platform for the
interviewer and participants to interact with each other and can prevent questions
being misunderstood. However, Creswell and Creswell (2018) raise the concern that
it may be difficult to find participants for these kinds of studies. Interviews can be
carried out physically (i.e. face-to-face) or virtually (i.e. online) or via phone calls.

There are different types of interview: unstructured, semi-structured and struc-
tured interviews (Johnson and Onwuegbuzie, 2004). An unstructured interview uses
open questions to examine important data in more detail and allows the interviewer
and the participants to interact freely. In contrast, structured interviews involve
the use of closed questions to collect data. Lastly, a semi-structured interview
combines both closed- and open-ended questions, which are prepared prior to the
interviews taking place. In addition, during the interview, the interviewer can ask
additional questions to garner more detailed information. Although the researcher
is in control of the questions being asked, the respondents are given the scope to
provide additional information (Creswell and Creswell, 2018). In this research, semi-
structured interviews were adopted in the initial study to investigate the awareness
and perceptions of Agile, as well as in the exploratory study to explore the Agile
adoption factors.

3.3.6.3 Focus group

A focus group discussion was also conducted in this study. This data collection
technique involves a discussion with a group about a specific topic (Kontio et al., 2004,
2008; Liamputtong, 2011). There are between three and 10 people in one focus group
and the discussion is often led by one member. The focus group in this study involved
experts in Agile and mobile app development. The experts were given the opportunity
to express their opinions and ideas with the aim of developing the research. With
regard to the interviews and focus group design, these were conducted online and
included a combination of closed- and open-ended questions.
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3.3.7 Data Analysis Procedures
3.3.7.1 Quantitative Data Analysis

The quantitative data analysis determines the relationships between the variables and
illustrates the data trends through graphs and cross-tabulation. The quantitative data
collected from the survey questionnaires and semi-structured interviews were analysed
using the SSPS statistics software package (Field, 2017). In addition, the Structural
Equation Modelling (SEM) statistical technique was used in the evaluation study
conducted in Chapter 6 to analyse the quantitative data and determine the impact
and relationship between the variables (Kline, 2016; Hair et al., 2014; Hair, 1998).
Further details of quantitative data analysis are discussed according to each research
phase in the coming chapters (i.e. Chapters 4 - 6).

3.3.7.2 Qualitative Data Analysis

The qualitative data analysis is used as a way to organise and describe meaningful
information and help the researcher capture essential data to answer the research
questions (Boyatzis, 1998; Miles et al., 2018). In light of this, the data can then be
subject to a number of approaches such as thematic analysis, in order to evaluate,
classify and report different themes obtained from the raw qualitative data collected
(Braun and Clarke, 2006). These themes present the hidden patterns contained in the
respondents’ feedback about the phenomenon and the critical information explicitly
used to answer the research questions. The theoretical or inductive thematic analysis
can be used to identify the themes (Braun and Clarke, 2006). A theoretical thematic
analysis, which is theory-driven, provides more information regarding some aspects
of the data. Meanwhile, during the inductive thematic approach, the data-driven
themes identified are used to answer the questions.

As this study aims to investigate the awareness and perceptions of Agile and the
factors influencing Agile adoption, it adopted the inductive and theoretical thematic
analysis to analyse the data collected from the interviews and the focus group and
capture the participants’ opinions on the topic. The inductive thematic approach was
used for analysing the data collected from semi-structured interviews in the initial
study (Chapter 4). In contrast, the data collected in the exploratory study (Chapter
5) were analysed using a hybrid of both the inductive and deductive approaches.
The qualitative data collected were captured using digital recorders and notes that
were taken during the interviews. Audio content was transcribed verbatim by the
researcher and compared with his notes. The qualitative data software, NVivo, was
used to support the thematic analysis of the raw data from the interviews.

The data-driven approach is described as an inductive way of seeing data, in which
the analysis is conducted from the bottom up. Therefore, in order to develop themes
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and codes inductively, there are six steps as suggested by Braun and Clarke (2012),
as shown in Figure 3.3. The steps are not necessarily linear, since a researcher can
move backwards and forwards among them.

Qualitative data analysis begins with the researcher becoming intimately familiar
with the data collected so that the most relevant aspects of the questions put to the
interviewers become evident to the researcher. This process requires the researcher
to closely study the data obtained (by reading the transcribed interviews in this
case) to gain a deep knowledge of it. Additionally, the researcher should make notes
on individual transcripts and the entire dataset to help facilitate analysis later in
the study. Having become intimately familiar with the data from the interviews, the
researcher can embark on the coding process, which involves the generation of codes to
identify and provide a label for a feature of the data that is potentially relevant to the
interview questions. This coded data is then reviewed and used to identify common or
overlapping aspects, which can then be used to generate themes and subthemes that
best describe the data. This process further facilitates the identification of coherent
and meaningful patterns within the dataset. Consequently, the themes are refined and
stated concisely based on the unique characteristics of each one. An analysis report
is then prepared to wrap things up. The coming chapters (Chapters 4 and 5) provide
more in-depth details of the thematic analysis based on the objectives of each one.

With the data coding process done, the researcher moved on to the qualitative
analysis of data collected from the first and second empirical studies presented
in Chapters 4 and 5. The data was iteratively cross-referenced and discussed
with another researcher (i.e., the PhD supervisor) to ensure consistent and valid
interpretation. At this stage, several issues relating to data analysis were discussed
in depth. These included finding appropriate names for sub-themes and merging or
splitting sub-themes. The data transcripts were also revised to eliminate obvious
errors during transcription. The involvement of the PhD supervisor at this point
of the analysis is appreciated. In this case, the supervisor acted as a moderator and
ensured that personal bias did not influence the analysis process. However, one threat
to the validation of our qualitative analysis was the lack of other researchers doing
the classifications. The involvement of more researchers to code the data is the best
practice to avoid bias in qualitative data analysis (Boyatzis, 1998). This served as
a threat to validity that has to be taken into consideration in future work. The use
of inter-rater reliability in qualitative coding produces a more accurate and rigorous
analysis.

Additionally, the researcher conducted triangulation, which refers to two or more
methods being employed to analyse a problem to eliminate personal bias further and
reinforce the validity of data analysis (Denzin, 1970). It was used in this research to
validate the interview study findings using a focus group discussion. This is conducted
in Chapter 5.
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* Become familiar with your data
Step 1

¢ Generate your initial codes
Step 2

® Perform themes search
Step 3

* Review and modify themes
Step 4

<

¢ Refine and name each theme specifically
Step

¢

* Write up the analysis report

Step 6

Figure 3.3: Thematic analysis process

3.4 Research Design and Cycles

A research design considers how a research project could be managed to achieve the
research aims and objectives and shows data collection methods that can be utilised for
that (Easterbrook et al., 2008; Sekaran and Bougie, 2013). It is argued that selecting a
suitable research design for the research questions is very important. This is because
effective research design helps a researcher to efficiently manage the research flow.
Research design purposes can be classified into four categories: descriptive, evaluative,
explanatory, and exploratory (Saunders et al., 2016; Creswell and Creswell, 2018).
This research is based on the exploratory and explanatory nature of research. An
exploratory study design focuses on providing new insights into emerging phenomena
and explaining the link between the different variables in a particular context, while
taking an explanatory approach helps researchers identify the influence of different
factors on a phenomenon. The exploratory approach was adopted in the first and
second cycles of this research, which are discussed later in this chapter, by reviewing
the existing literature and gathering both quantitative and qualitative data, while the
explanatory approach design was utilised in the third research cycle to measure the
impact and relationship between the variables.

The design of this research was mainly explorative and inspired by an interdis-
ciplinary research framework (Ferrario et al., 2014), which is Agile, people-focused
and reflective. Hence, the results from each phase were used to inform and shape
the subsequent phases of the research. Using an Agile approach in managing this
research helped the researcher move forward quickly and reflectively through the
research process. This research was managed using Kanban boards through the
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project management software ‘Trello’.

This research was divided into three cycles (i.e. formative and piloting, exploration
and refinement, and evaluation and presentation), explained below and summarised
in Figure 3.4. Each cycle involved three iterative stages (i.e. plan, act and reflect).
In each cycle, there were several sprints, each of which lasted for two-four weeks. For
each sprint, a backlog was created with a concise description of what needed to be
done. The work was then reviewed with the PhD supervisor at the end of each sprint
during scheduled supervision meetings. After each sprint, the research progress was
reflected on to explore possible improvements.

Evaluation
&
Analysis

Formative
&
Piloting

Exploration
&
Refinement

Figure 3.4: Research cycles

A summary of the cycles of this research with their phases and outcomes are
outlined in Figure 3.5 and explained in detail below.

3.4.1 The First Cycle: Formative and Piloting

This cycle was divided into three phases, aiming to: review the current literature
on the topic to identify the factors influencing Agile adoption; propose a theoretical
framework that incorporated the Agile adoption factors; and investigate the level of
awareness and perceptions of Agile.

3.4.1.1 Phase 1.1: Literature Review

This phase developed the initial ideas, aims and objectives of the study and included
a literature review on multiple topics. These topics included: Saudi culture and the
cultural differences between Saudi Arabia and the Western culture in which Agile
was created; Agile awareness; the current use of Agile; and perceptions of Agile
among software practitioners. These topics are discussed in Chapter 2, along with
an exploration of the factors that impact Agile adoption. After reviewing the current
literature on Agile adoption, the influential factors of its adoption were identified and
summarised in Table 2.2 in Chapter 2, in order to guide the empirical research of this
thesis.
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Research outcomes

Cycle 1: Formative and Piloting

Phase 1.1: Identified the influential
¢ Phase 1.1: Review of the influential factors on | Agile adoption factors (Chapter 2).
'

Agile adoption in the literature.
+ Phase 1.2: Propose a framework for Agile adoption

Phase 1.2: A proposed framework

factors. Bk (Chapter2). /
+ Phase 1.3: Conduct the initial study by employing ( Phase 1.3: Understood the awareness, h
a mixed-methods research design. current use, and perceptions of Agile
(Chapter4).
_ \_ v i

v

Research outcomes

Cycle 2: Exploration and Refinement

Phase 2.1: Investigated the influential

e Phase 2.1: Conduct the exploratory study through a factors on Agile adoption in Saudi
multi-case study in three Saudi Arabian software software SMEs and a refined
SMEs. framework (Chapter 5).

R J =

Research outcomes

Cycle 3: Evaluation and Analysis

Phase 3.1: The impact and

o Phase 3.1: Conduct the evaluation study via a relationship between factors and an
quantitative research design. evaluated framework (Chapter 6).

Figure 3.5: Research phases used in this thesis

3.4.1.2 Phase 1.2: Research Framework

During this phase, the classificatory framework of Agile adoption from the perspective
of Saudi software SMEs was proposed. This framework, which categorises the key
Agile adoption factors, was designed after an extensive literature review (phase 1.1).
This framework guided and supported the adoption of Agile in Saudi software SMEs
and was critically investigated and evaluated in the next cycles. More details about
this phase are provided in Chapter 2, subsection 2.6.1, page 26.

3.4.1.3 Phase 1.3: Awareness and Perception Investigation (Initial Study)

In this phase, an investigation study was conducted to gain a deep understanding
regarding the awareness, usage and perceptions of Agile among mobile app practi-
tioners in Saudi Arabia. Its main focus was to address the RQ1.1. This phase was
considered an initial step in investigating the factors influencing Agile adoption within
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software SMEs in Saudi Arabia. A mixed-methods research was adopted in this phase
by conducting interviews with four experts in mobile and Agile development, in order
to explore their views about awareness and perceptions of Agile and also to use their
feedback to design the second method of this study. The second method involved a
survey of 31 mobile app developers in order to understand: (1) the level of awareness
and current usage of Agile in the Saudi mobile app industry; (2) the reasons for
adopting and not adopting Agile; and (3) software practitioner perceptions of Agile
methods. Further details about the design of this phase, its results and discussion are
provided in Chapter 4.

3.4.2 The Second Cycle: Exploration and Refinement

This cycle aimed to investigate the influential factors of Agile adoption in Saudi Arabia
by refining the Agile adoption framework. This cycle was based on the results and
findings of the first cycle.

3.4.2.1 Phase 2.1: Adoption Factors Investigation (Exploratory Study)

In this phase, an in-depth investigation was undertaken to gain a deeper insight into
the enablers of and barriers to Agile adoption (i.e. social and technical aspects) in
software SMEs in Saudi Arabia. The main focus of this phase was to address RQ2.1.
This phase builds on the previous phases in the first cycle. A multi-case study in
three Saudi software SMEs is utilised in this phase through a mixed-method design
approach, to provide a better understanding of the influential factors. This approach is
considered to be the most appropriate to achieve the objectives of this study. The data
were collected via two stages. Firstly, semi-structured interviews were conducted to
explore practitioners’ viewpoints about the factors. The interviewees were 12 mobile
app practitioners working in different mobile app teams in various software SMEs
with a minimum of two years of experience in Agile. Based on the results of this
stage, the Agile adoption framework was refined and validated. Secondly, to critically
reviewing this framework for Agile adoption in Saudi Arabia, a qualitative research
method was adopted in this stage of the research. The data were collected from a
focus group discussion with five participants who had participated in the first stage.
This stage targeted participants from each company under study in order to examine
the different points of view of developers working for various companies. More details
about the design of this phase, its results and discussion are presented in Chapter 5.

3.4.3 The Third Cycle: Evaluation and Analysis

This cycle aimed to evaluate the factors that can support or hinder Agile adoption
in software SMEs in Saudi Arabia and measure the impact of these factors on the
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adoption and their relationships. Moreover, it concluded the writing up of the thesis.

3.4.3.1 Phase 3.1: Adoption Factors Evaluation (Evaluation Study)

This phase analysed and evaluated the relationship between the influential factors
incorporated in the framework and their impact on Agile adoption within a Saudi
Arabian software SMEs context. The main focus of this phase was to address RQ2.2
and RQ2.3. It adopted a quantitative hypothesis-driven approach and collected
data through an online questionnaire targeting Saudi Arabian software practitioners
working in software SMEs. The questionnaire data gathered from 132 software
practitioners were analysed using the statistical analysis technique, PLS-SEM. This
technique was used to analyse and evaluate the interrelationships among multiple
variables (Hair et al., 2014; Hair, 1998; Kline, 2016). More details about the design
of this phase, its results and discussion are delineated in Chapter 6.

3.5 Ethical Considerations

Throughout this research, ethics were carefully considered during all points of the
research that included human participants (Phase 1.3; Phase 2.1; Phase 3.1). The
Lancaster University guidelines for conducting research with human participants were
followed so that individuals did not face any negative consequences as a result of
their participation. Ethical approval was granted by the University, and as ethical
considerations are detailed according to each phase in Chapters 4-6, the approval
number is also provided. Creswell and Creswell (2018) claim that there is a need
for professional researchers to show their commitment to ethical research. This
study has taken into account the following ethical considerations: seeking informed
consent; explaining the research aims; purpose and outputs; ensuring anonymity and
confidentiality; guaranteeing participants the right to withdraw at any time; providing
review notes to participants; conducting the interviews in safe; private spaces to
protect participants’ privacy; and protecting raw data, i.e. audio recordings and
transcripts, by using one laptop with password protection and file encryption.

3.6 Chapter Summary

This chapter provided a detailed discussion of the research process adopted in this
thesis. It started by discussing the research philosophy, which utilises the pragmatist
philosophical position, thus allowing data to be collected from different sources by
combining both qualitative and quantitative methods. Following this, the chapter
reported on the adoption of the abductive research approach in line with pragmatism.
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The chapter then presented a discussion of the research methods, focusing on
the mixed-methods approach, as this was the approach employed to address the
research questions. Data collection techniques were then detailed, including a survey
questionnaire, semi-structured interviews, and a focus group discussion. Following
this, data analysis procedures were presented. PLS-SEM was used to analyse the
quantitative data via SSPS software, while a thematic analysis approach was used to
analyse the qualitative data via NVivo software. In the second part of this chapter,
the design and cycles of the research were discussed and shown to be inspired by
the interdisciplinary research framework divided into three cycles. Finally, ethical
considerations for the phases that involved human participants were outlined. The
next chapter focuses on Phase 1.3 of the research, exploring Saudi mobile app
practitioners’ awareness, current use and perceptions of Agile.



Chapter 4

Agile Awareness and Perceptions:
Findings and Discussion

The results and findings from this chapter have been published as a full research
paper at the IEEE/ACM 43rd International Conference on Software Engineering:
Software Engineering in Society (ICSE-SEIS 2021) (Altuwaijri and Ferrario, 2021b).
This paper received the Distinguished Paper Award for ICSE-SEIS 2021.

4.1 Introduction

This chapter presents an empirical investigation of the awareness, usage and
perceptions of Agile among Saudi software practitioners. This investigation is the
initial step in understanding to what extent Agile has been adopted in Saudi Arabia,
how Saudi practitioners perceive Agile and their level of awareness before determining
the factors influencing Agile adoption by software SMEs in this country. Specifically,
this study focuses on mobile development practice, which is considered one of the
fastest-growing sectors in the Saudi software industry and which research has found
to be particularly suited to Agile, as discussed in Chapter 2. The objectives of this
study are to understand (1) the level of awareness and current use of Agile in the
Saudi mobile software industry; (2) the reasons for adopting and not adopting Agile;
and (3) software practitioners’ perceptions of Agile methods. This chapter aims to
answer the following research question: “RQ1. What is the current level of
awareness, use and perception of Agile in Saudi Arabia?”

To answer this question, a mixed-methods approach was adopted. Firstly,
interviews were conducted with four experts in mobile and Agile development to
explore their viewpoints about the awareness and perceptions of Agile and to use
their feedback to inform the design of the next phase of the study. Secondly, a survey
was then conducted with 31 participants to identify their awareness and perceptions

o4
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of software development methodologies and Agile. This study contributes to Agile
adoption literature, by providing broad insights into current Agile use in the Saudi
software community, which is currently under-explored. In addition, it can be used
as a roadmap for further investigations. The findings of this study indicate that there
seems to be a low level of awareness and usage of Agile in the country. However,
they also find that those who use Agile, are appreciative of its benefits, which include
project management flexibility, a rapid response to change and a positive effect on
team morale and communication.

This chapter starts by describing the research design and methods adopted in this
study. Then, it presents the results of the data collected through the interviews and
the survey. It ends with a discussion of the results as they relate to awareness, use
and perceptions.

4.2 Study Design and Methods

A sequential exploratory mixed methods research design was considered to be the
most appropriate to achieve the objectives, because this part of the study required
data to be collected from individuals working in different mobile app teams in various
software SMEs in Saudi Arabia (Saunders et al., 2016). This design involved collecting
and analysing both qualitative and quantitative data sequentially, and it was divided
into two phases: qualitative and quantitative. Interviews with four experts were
conducted during the first phase of the study, and then a survey was carried among
31 participants out during the second phase. Using a mixed methods approach
provided the benefits of mixing both data collection methods, including gaining a
better understanding of the problem under investigation, balancing the weakness of
one method with the strength of the other and increasing the reliability of the findings
(Johnson and Onwuegbuzie, 2004; Johnson et al., 2007; Creswell and Creswell, 2018).
For example, using a survey with the interview is considered the best way to collect
a broad range of data and to reach a large number of responses in a short time.

The research process for this study is presented in Figure 4.1, starting with
the literature review to understand the level of awareness and perceptions of Agile,
as discussed in Chapter 2, section 2.5, page 21. Following the literature review,
qualitative data were collected by interviews and analysed using a thematic analysis
approach supported by NVivo software. Next, based on the results of the interviews,
quantitative data was collected using a survey and analysed with the support of SPSS
software. Finally, the results of the interviews and survey were discussed in relation
to the research question.
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Figure 4.1: Research process for this study

4.2.1 First Phase: Expert Interview

The first phase of data collection was a semi-structured interview with experts. This
method allows the researcher to explore knowledge from experts on the topic under
investigation (Saunders et al., 2016), as they can share their points of view and give
suggestions and recommendations regarding the subject of the research. The aim
of the interviews was to examine the experts’ views of the general awareness and
perceptions of Agile amongst practitioners in Saudi Arabia. The input gathered
during this phase was then used to guide and inform the development of the survey
used in the second phase.

The expert interviews in this study involved semi-structured interviews with four
experts who have many years’ industrial experience and knowledge of both mobile
app development and Agile software development. These experts worked at different
software SMEs in the sector of mobile app development in Saudi Arabia.
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4.2.1.1 Interview Design

The interview questions, including open-ended questions, were prepared before the
interviews took place, which helped the researcher to understand the awareness,
current use and perceptions of Agile, as well as to explore the experts’ viewpoints.
The interview questions (provided in Table 4.1) were divided into two sections, and
each interview session lasted for about 30-60 minutes. This resulted in approximately
180 minutes of recorded material. In the first section, demographic information was
collected to examine the interviewees’ backgrounds, including their roles and years
of experience, as well as details about the organisation where they worked, including
the size. In the second section, interviewees were asked to discuss their awareness
and perceptions of Agile. The topics explored included the Agile methods used and
techniques and challenges they faced when adopting Agile.

The interview questions were written in English first, then translated into Arabic
to guarantee that all of the participants understood them without any language
obstacles. With regard to the accuracy and clarity of the questions, the researcher
conducted pilot interviews with one PhD candidate at Lancaster University and one
mobile app practitioner in Saudi Arabia. After these pilot interviews were completed,
the researcher modified the interview questions as recommended, for example by
rephrasing some questions to improve the clarity.

Qu;s(i)zlon Question
Section A: Demographic Information
Q1 What is your role?
Q2 How many years of experience do you have in mobile app development?
Q3 How many years of experience do you have in Agile software
development?
Q4 How many members do you have in your team?
Q5 How long have you or your team been adopting Agile?

Section B: Awareness and perception of Agile in Saudi Arabia

Q6 What Agile methods are used by your Agile team? and Why?
Q7 What Agile techniques are used by your Agile team?
What software development methods did you or your team use before

Q8 adopting Agile?

Q9 What are the reasons for you to move to Agile?

Q10 How was the decision made to moving to Agile?

Q11 What are the drawbacks of Agile adoption in your mobile app

development team?
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Q12 What are the challenges you faced when adopting Agile in your mobile
app development team?
Q13 What is your opinion about Agile practice in mobile app development
in the Saudi context?
Q14 What are the tools and techniques you use to support your Agile work?
Do you have any questions or suggestions that I need to take into
Q15 ) )
account in the next studies?

Table 4.1: An overview of the interview questions

4.2.2 Second Phase: Survey

The second data collection method was a web-based survey, which also aimed
to identify the participants’ awareness, current use and perceptions of software
development methodologies, particularly Agile. The surveys were distributed via
email and social networking applications such as WhatsApp. The survey was
published on 28th of June 2020 and was made available online for four weeks. In
total, thirty-one completed responses were received, all of which were from mobile
app practitioners in Saudi Arabia.

4.2.2.1 Survey Design

A cross-sectional web-based survey was selected and created by one of many online
survey tools (i.e. Qualtrics). The survey comprised 26 questions, including closed-
and open-ended questions, divided into three sections:

e Section 1: Demographic Information
This section gathered demographic data relating to the participants and their
work context, such as participants’ gender, age, role, years’ experience and
organisation size. It also provides information about the average number of
team members and platforms used for app development in their workplaces.

e Section 2: Software Development
This section focused on software development in general and the most commonly
used methodologies.

e Section 3: Agile Software Development
The participants were asked in this last section to share their views on Agile
software development methodology and how they perceived it.

Multiple-choice questions and 5-point Likert scales (strongly agree = 5; agree =
4; neutral = 3; disagree = 2 and strongly disagree = 1) were used to reflect the
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respondents’ viewpoints. In question 12, the participants were asked about their
knowledge of Agile, and if they selected the ‘Not known’ option, they were able to
proceed directly to answer the questions from number 24, which were about the use
of Agile techniques, and then continue on to complete the survey. The purpose of
this was to investigate whether practitioners who were unfamiliar with Agile actually
applied some Agile techniques and adhered to its values. An overview of the survey
questions is provided in Appendix A.1.

The survey was translated from English into Arabic, in order to ensure that all
of the participants clearly understood it. A pilot study was conducted, with two
PhD candidates at Lancaster University and two mobile app practitioners from Saudi
Arabia, to test the readability and validity of the questions. Based on their feedback,
several amendments were made to the items before the survey was distributed.

4.2.3 Data Analysis

The data collected from the interviews were analysed using the data-driven thematic
analysis approach (Boyatzis, 1998; Braun and Clarke, 2012) with the support of NVivo
software. More details about this approach are provided in Chapter 3, subsection
3.3.7.2, page 46. Transcribing, coding and organising the data thematically were
carried out by the researcher and then discussed with his supervisor. Following the
application of coding to the data, sub-themes were created from codes that shared
similar characteristics. Then, related sub-themes were grouped to create concepts or
themes. The final collection of three themes and eight sub-themes was agreed upon
after multiple revisions of the themes and sub-themes created for this study. Table
4.2 summarises the themes, sub-themes and codes emerging from the data qualitative
analysis.

The data collected during the second phase of this study through the use of a
survey were analysed using statistical software (i.e. SPSS), which determines the
relationships and trends in the data and presents them in the form of graphs and
cross-tabulated formats (Field, 2017). More details about how the quantitative data
were analysed are provided in Chapter 3, subsection 3.3.7.1, page 45.

Main Themes Sub-themes Example of Codes
Awareness Awareness Level Low level of Agile awareness; Reasons
of Agile for the lack of Agile awareness
Knowledge Source Ways to Learn Agile ‘on the job’;

Learning by training events

Agile Current Usage Low usage of Agile in development
teams; More used in small organisa-
tions

Use of Agile
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Agile Adoption How organisations adopt Agile; Notice
the benefits from other adopting
teams; After attending training events

Agile Methods Scrum is one of the most frequently
Agile methods; Adopting Scrumban

Agile Techniques A daily stand-up meeting is one
of the most frequently used among
organisations

Perceptions Reasons for Adopting Increase the team’s productivity;

of Agile Agile The flexibility of Agile in managing
projects

Reasons  for  Not- Lack of knowledge; Organisational
adopting Agile culture

Table 4.2: The themes of the interview data

4.2.4 Population and Sampling Approach

Snowball sampling, a non-probability sampling technique, was adopted in this study
to help save time and find suitable participants (Johnson, 2014). This kind of
non-probability sampling approach is quick and easy in terms of time management
compared to the other approaches, such as probability sampling approaches. It
involves finding potential participants and then asking them for recommendations
for other participants. The requirements for interview participation were that they
had to belong to software SMEs in the Kingdom of Saudi Arabia and be experts
in the fields of mobile app and Agile software development. The requirements for
survey participation were less strict in that they had to be mobile app practitioners
in Saudi Arabia, regardless of whether they were practising Agile methods during the
development process or not.

4.2.5 FEthical Considerations

As the research involves human participants, ethical issues were taken into consid-
eration before collecting the data, as discussed in Chapter 3, section 3.5, page 52.
The author submitted a ‘FSTREC Application Form’ to the FSTREC to obtain
approval. After three weeks, the submission was approved, and the reference number
was given as FST19120 (see Appendix A.2). Prior to conducting the interviews and
the survey, each participant was asked to read the participant information sheet (see
Appendix A.3 for interview and Appendix A.4 for survey) and sign the consent form
(see Appendix A.5 for interview and Appendix A.6 for survey).
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4.3 Expert Interview Findings

This section reports the results of the qualitative semi-structured interviews of four
mobile app and Agile software development experts from Saudi Arabia, to obtain a
deeper understanding of the awareness, current use and perceptions of Agile in Saudi
Arabia.

4.3.1 Demographic Information

Table 4.3 summarises the experts’ demographic and their work context. FEach
interviewee was given a pseudonym to conceal their identity and the name of their
organisation. Each interviewee had a different role in their organisation, including
one CEO, one CTO, one Project Manager and one Senior Developer. Three experts
worked at small organisations (between six and 49 employees, as discussed in Chapter
2, Section 2.2.3, page 13), and one expert worked at a medium-sized organisation
(between 50 to 249 employees). The average size of the teams appears to be small
with no more than eight members. All of the experts had been working with Agile
for between three to five years, while their experiences in the development of mobile
apps was between five to eleven years. Moreover, all of the interviewees were in an
iterative sprint to deliver a release within one week, except for P3 who had a deadline
of two weeks.

Questions P1 P2 P3 P4
Position CEO CTO ﬁ;flfgc; Desjgfger
Company A B C D
Company size Small Small Medium Small
No. of teams 3 1 2 1
Average team size 7 members 8 members 7 members 6 members
Agile method Scrum Scrum Scrum Scrum
Experience in mobile 11 years 8 years 10 years D years
development

Experience of Agile 5 years 4 years 4 years 3 years

Table 4.3: The experts’ demographic information
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4.3.2 Awareness of Agile
4.3.2.1 Awareness Level

All of the experts stated that the level of Agile awareness among mobile app
practitioners is still low. Therefore, they had only begun adopting Agile in their
development process between one to three years prior to the interviews taking place.
For instance, P2 stated he had adopted it just one year previously. Furthermore,
awareness of Agile is considered a critical issue facing software organisations in the
country, as stated by P1 and P4. P1 argued that "we (decision-makers) faced a
challenge because of the low level of awareness of Agile from practitioners’ side.”
When asked about the reasons for the lack of awareness of Agile, P4 mentioned that
the mobile app industry in Saudi Arabia is a young sector and there are still few
experts in this domain. Thus, most of the developers who adopt this approach could
be considered novices. As stated by P1, who works as a CEO, “most of the mobile app
developers who start to work with us don’t have any knowledge about Agile methods,
and the reason, I think, behind that is the lack of training events related to Agile in
the country.”

4.3.2.2 Knowledge Source

P2 stated that “the lack of awareness of Agile among developers is not a big issue with
us.” He also mentioned that most of the developers who had joined their company
had learnt Agile ‘on the job’; hence, they had found it easy to learn about Agile.
P1 highlighted that Computer Science colleges in Saudi universities do not put much
emphasis on Agile methodology in terms of teaching and training compared to other
approaches like Waterfall. All of the interviewees also stated that training and practice
were the most significant sources of gaining more knowledge about Agile. Indeed, P4
mentioned that he learnt about Agile from university courses in the United States,
while the other participants had learned from online courses, training, practice and
certifications.

4.3.3 Use of Agile
4.3.3.1 Agile Current Usage

With regard to the use of Agile, P4, a IOS developer with several years’ experience,
highlighted that Agile was not widely used in mobile app development. He also said
that most practitioners he knew did not follow a specific methodology and often used
both Waterfall and Agile at the same time. All of the experts rated the extent to
which Agile is applied in mobile app development as being minimal, due to a general
lack of awareness and knowledge of Agile among practitioners and business teams.
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From P3’s point of view, “Agile was generally applied more in small organisations
compared to those of other sizes.” This is because these organisations, including large
organisations in Saudi Arabia, have a strong culture based on pyramid structures, as
they usually deal with complex problems and have larger teams. In addition, although
there was a general consensus among interviewees that awareness and knowledge of
Agile across Saudi Arabia was limited, they did agree that a number of software
organisations were beginning to use Agile.

4.3.3.2 Agile Adoption

Although there was a lack of awareness about Agile in the country, there are some
organisations adopting Agile for its perceived benefits. As highlighted by how all
of the experts stated that they started adopting Agile. P3 mentioned that app
developers began using Agile, as they had first noticed the benefits of using Agile
on web app development at their companies. Others agreed, sharing the view that
their organisations had adopted Agile after attending training events and realised the
benefits organisations can obtain from adopting Agile. P2 added that “the company
used to apply the Waterfall model, but after I joined them one year ago, I encouraged
them to adopt Scrum based on my experience with Agile.” Furthermore, all of the
experts agreed that the competitive environment in the mobile app industry was
another driver for their organisations adopting Agile. According to the CTO of
company B, “mobile app development runs in a competitive and dynamic environment,
so Agile is one of the most appreciated software development methodologies in such
an environment.” P1 also stated that “we adopted Agile three years ago due to its
suitability for the dynamic environment of mobile app development.”

4.3.3.3 Agile Methods

Based on the experts’ responses, as given in Table 4.3, Scrum was found to be the
most frequently used Agile method for mobile app development. However, some
interviewees, like P3 and P1, stated they did not only use Scrum. P1 asserted that
there are some Agile teams that have adopted the Kanban method with Scrum, known
as Scrumban. Furthermore, some mobile app teams were using Scrum fully while
others were only partially using it.

4.3.3.4 Agile Techniques

Some of the organisations, where full Scrum was used, as alluded to in the previous
section, adopted a wide range of Agile techniques (i.e. daily stand-up meetings, sprint
planning meetings, sprint reviews, sprint retrospectives, burndown charts, user stories,
product backlogs and sprint backlogs). On the other hand, some of the organisations,
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where Scrum was only partially adopted, were using fewer Agile techniques, such as
daily stand-up meetings, sprint planning meetings, sprint reviews, user stories and
sprint backlogs. In addition, the findings showed that daily stand-up meetings, sprint
planning meetings, user stories, and sprint backlogs were the most frequently used
Agile techniques in mobile-Agile app teams.

4.3.4 Perceptions of Agile
4.3.4.1 Reasons for Adopting Agile

When asked about the reasons that encouraged the interviewees to adopt Agile,
the main motivations included the flexibility of Agile to manage projects and
team members and an increased level of customer satisfaction compared to other
methodologies used. In addition, they asserted that using Agile increased their
productivity and the morale of the team members. For example, P2 stated that
“when Agile was adopted one year ago, the team members were extremely happy with
it, as they were able to see what they did every week and receive feedback.” Moreover,
all of the interviewees affirmed that the main reason for adopting Agile was to decrease
the development cycle times and time to market, as well as to improve quality.

4.3.4.2 Reasons for Not-Adopting Agile

Although they agreed that Agile had changed their development process for the better,
the interviewees also listed several drawbacks of adopting Agile. One of the key
factors preventing Agile adoption in Saudi Arabia is the lack of documentation -
Agile is considered an emerging methodology in the country. According to P3, some
customers prefer documentation of their projects. He mentioned that “when working
with customers from government bodies, they ask for comprehensive documentation
of their projects.” In addition, organisational culture and the business teams’ lack
of technical knowledge of Agile were considered the most significant reasons for the
non-adoption of Agile. According to P4, “the Saudi organisational culture and the
lack of awareness and knowledge of Agile among stakeholders are the main barriers
to Agile adoption in the country.”

4.4 Survey Findings

This section presents the findings of the survey. In total, 31 questionnaires were
completed and collected from mobile app practitioners working in different mobile
app development teams and organisations in Saudi Arabia.
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4.4.1 Demographic Information

The data in this section presents the demographic information related to the
participants and their organisations. This information provided the researcher of
this study with an understanding of the respondents’ backgrounds, including their
gender, age, position in their respective organisations, years’ experience in mobile
app development, number of employees in their organisations, number of development
teams they work with, the average number of team members, platforms used for app
development and types of apps developed.

4.4.1.1 Participants’ Information

Table 4.4 represents the demographic information for the survey’s participants. Of the
respondents, 29 out of 31 (93.5%) were male and the remaining (6.5%) were female.
The largest group of respondents were aged between 31 to 39 and 23 to 30, accounting
for 51.6% and 41.9%, respectively. The remaining 6.5% were aged 40 and above.
In terms of the participants’ experience in mobile app development, 48.3% of them
had one to four years’ experience, while 38.7% had five to 10 years’ experience. As
shown in the table, the respondents were working in different roles, with the majority
working as Developers (46%). This was followed by Project Manager (24.3%), other
positions (13.5%), Designers (8.1%), CEO (5.4%) and CTO/CIO (2.7%). Other
positions included Software Architect, Analyst, Quality Assurance Engineer and
Software Engineer.

Questions  Answer Options Frequency Percentage Cumulative

(%) Percent
Male 29 93.5 93.5
Gender  p jale 2 6.5 100.0
Below 23 years 0 0.0 0.0
Ace 23 — 30 years 13 41.9 41.9
& 31 - 39 years 16 51.6 93.5
Above 40 years 2 6.5 100.0
Work Less than a year 2 6.5 6.5
experience 1 -4 years 15 48.3 04.8
in mobile 5 — 10 years 12 38.7 93.5
development More than 10 years 2 6.5 100.0
CEO 2 5.4 5.4
CIO/CTO 1 2.7 8.1
Role Project Manager 9 24.3 32.4

Developer 17 46.0 78.4
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Designer 3 8.1 86.5

Others 5 13.5 100.0
Table 4.4: Demographic information about participants’
backgrounds

4.4.1.2 Work Environment

The results of the participants’ work environment are illustrated in Table 4.5. The
respondents worked in software organisations of different sizes in Saudi Arabia. About
45.2% of them were working in small organisations, 32.2% were working in medium-
sized organisations and 19.4% were working in large organisations, while 3.2% were
working in micro organisations with five or fewer employees. This illustrates that
three out of the four organisations were small and medium-sized enterprises. With
regard to the number of development teams the participants were involved in, 54.8%
reported being involved in one working team, 9.7% in two working teams, 12.9% in
three working teams and 22.6% in three or more working teams. The average number
of members in a development team was six to 10 (48.4%) or one to five members
(38.7%), and no team had more than 20 members.

Percentage Cumulative

Questions Answer Options Frequency (%) Porcent
Micro (1-5 employees) 1 3.2 3.2
Organisation Small (6-49 employees) 14 45.2 48.4
size Medium (50-249 em- 10 32.2 80.6
ployees)
Large (more than 249 6 19.4 100.0
employees)
1 team 17 54.8 54.8
dlj:erﬂ)l;ifl;ft 2 teams 3 9.7 64.5
teams 3 teams 4 12.9 77.4
More than 3 teams 7 22.6 100.0
Average 1 — 5 members 12 38.7 38.7
number of 6 - 10 members 15 48.4 87.1
team 11 — 20 members 4 12.9 100.0
members More than 20 members 0 0.0 100.0

Table 4.5: Demographic information about participants’
organisations
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4.4.1.3 App Platforms and Types

Respondents were asked to identify the types of platforms usually used and the types of
app developed. The results shown in Table 4.6 indicate that the IOS platform was the
most popular platform among the mobile app practitioners, as 50% of the respondents
chose 10S. This was followed by the Android platform (38.9%). In addition, most
of the participants (50.8%) chose Native apps as the most common app type used,
followed by Hybrid apps (28.6%) and Web apps (20.6%).

Percentage Cumulative

Questions  Answer Options Frequency (%) Percent
10S 27 50.0 50.0
Mobile app Android 21 38.9 88.9
platform Windows phone 4 7.4 96.3
Others 2 3.7 100.0
. Native 32 50.8 50.8
Moflleesa‘pp Hybrid 18 28.6 79.4
yp Web 13 20.6 100.0

Table 4.6: Mobile app platforms and types

4.4.2 Software Development Information

This section presents the findings from the second part of the survey, which contains
items related to the participants’ experience working in software development, as
well as the most popular software development methodologies used by mobile app
practitioners. Most of the respondents (43%) had one to five years’ work experience
in software development, while 40% had between five and 10 years’ experience. In
addition, 10% of the respondents had more than 10 years’ experience and 7% of
participants had been working for less than a year.

4.4.2.1 Software Development Methodology

The second question measured the participants’ usage of software development
methodologies, such as Waterfall, Spiral, Rapid Application, V, Agile and others,
that they had used during their development process (Dean Leffingwell, 2010).
From the results shown in Figure 4.2, it is evident that the Waterfall model is
the most commonly used software methodology, used by 40% of the total sample
size, followed by Agile software development (29%). Furthermore, as more than one
methodology can be used, some participants selected more than one methodology.
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For the respondents who answered ‘other’ (23%), this indicated that they did not use
any specific methodology, while others used a combination of Waterfall and Agile.
Moreover, no respondent selected the Spiral model and only 2% selected the V model.

Waterfall Model I 10%
Agile Software Development I 29%
Others NN 23%
Rapid Application Development I 6%
V Model M 2%
Sprial Model = 0%

0% 10% 20% 30% 40% 50%

Figure 4.2: The most used software development methodologies

4.4.3 Agile Software Development Information

This section contains items on Agile software development and practitioner awareness,
usage and perceptions of it.

4.4.3.1 Awareness of Agile

Awareness Level: Figure 4.3 presents the findings related to the participants’ level
of awareness of the use of Agile in mobile app development. The survey found that
the vast majority of participants (77%) had heard of Agile. That is, 33.5% of them
had limited knowledge, while another 33.5% had a good awareness, and only a small
number of respondents (10%) had extensive knowledge. On the other hand, 23% of
them had never heard of Agile and were unaware of its existence. When participants
were asked about their years’ experience in Agile software development (see Figure
4.4), most respondents had either less than a year or one to four years’ experience
using Agile (43% and 48%, respectively). While several had more than five years’
experience using Agile (9%), none had more than 10 years’ experience.

Knowledge Source: The participants were also asked about how they obtain
knowledge about Agile, and the results are shown in Figure 4.5. Practice and reading
were the most popular sources of knowledge among mobile app practitioners, with
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= Not known = Limited = Average - Extensive

Figure 4.3: Awareness of Agile

= Less than ayear = 1 -4 years = 5 - 10 years = More than 10 years

Figure 4.4: Years’ experience in Agile

39% and 35%, respectively. Furthermore, 20% of them stated they attend training
events and 6% expressed a preference for taking part in Agile certification. When
participants were asked about the importance of training team members to use Agile
before applying it, over three quarters of them (77%) agreed that training team
members is ‘very important’ and ‘important’ and 14% described that training as
being ‘natural’. On the other hand, 9% of the respondents said that they thought
that training is ‘slightly important’.

4.4.3.2 Use of Agile

Agile Current Usage: The participants were asked if they use Agile in the
development of mobile apps and if their current organisations had been adopting
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Certification [ 6%
Practice NN 39%
Reading I 35%

Training [N 20%

0% 10% 20% 30% 40%

Figure 4.5: Knowledge source about Agile

Agile. As shown in Table 4.7, just under a quarter (21.7%) of them responded
that they had fully adopted Agile methodology during the mobile app development
process, while about 61% of them stated they had partially adopted Agile during the
development process. The remaining 17.4% indicated they had not adopted Agile.
On the other hand, the majority of the participants (about 70%) stated that their
organisations had not used Agile software development, whereas around 30% of them
had adopted Agile during the mobile-apps development process. Approximately half
of these organisations had been using Agile for one to two years, while 24% had been
using Agile for three to five years.

Questions Answer Frequenc Percentage Cumulative
Options . v (%) Percent
. Yes 5 21.7 21.7
Agile fi:ﬁ'fi‘i;?ong Partially 14 60.9 82.6
P ' No 4 17.4 100.0
Agile adopted among Yes 7 30.4 30.4
organisations No 16 69.6 100.0

Table 4.7: The current use of Agile among practitioners and their organisations

The study found that 41% of the participant’ customers were happy with the use
of Agile in their development process, while half of them said that they were partially
happy (see Figure 4.6). However, 9% of them stated that their customers were not
happy. Furthermore, when participants were asked to what extend they think of the
current use of Agile in developing mobile apps, the results show that 65% of the
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respondents thought that there was a low use of Agile in Saudi Arabia, while 30% of
them answered that they felt neutral and 5% agreed that Agile was being extensively
applied in the Saudi mobile app development industry (see Figure 4.7).

= Happy = Partially happy = Not happy

Figure 4.6: Customers’ feelings about Agile

Strongly applied = 0%
Applied M 5%
Neutral _ 30%
Not applied NG 65%
Strongly not applied = 0%

0% 10% 20% 30% 40% 50% 60% 70%

Figure 4.7: Current use of Agile

Agile Methods: A number of Agile methods were raised to determine out what
Agile method had widely been used by the respondents. Hence, according to the
data shown in Figure 4.8, 48% of participants used Scrum, while others used Kanban
(15%), Extreme Programming (12%) and Crystal (12%). These results are aligned
with the results of other studies discussed in the related work section.
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Scrum I ———— 1 8%,
Kanban NS (5%
Extreme Programming (XP) s 12%
Crystal m——— 12%
Frature-Driven Development (FDD) s 6%
Dynamic Systems Development Method.. mm 3%
Scrumban mm 3%
Other = 0%

0% 10% 20% 30% 40% 50%
Figure 4.8: Agile methods used

Agile Techniques: The respondents were asked whether they were aware of Agile
and the extent to which they use Agile techniques. Table 4.8 shows the frequency of
responses for each technique, as well as the number of respondents using each one, and
the number of those who claimed to know nothing about Agile. These techniques are
ordered based on their usage, from the most to the least used. The study found that
the most frequently used practices were ‘user stories’ and ‘daily stand-up meeting’,
representing about 15% and 11%, respectively. These are followed by ‘sprint review’,
‘iterative development’, and ‘incremental development’. The practices which were
the least popular were ‘burndown chart’ and ‘sprint retrospectives’. However, even
though some participants had never heard of Agile or used Agile, they indicated that
they did use some Agile techniques, such as ‘user stories’ and ‘daily stand-up meeting’.
Moreover, when the respondents were asked about the tools they used in their mobile-
Agile team, it was found that GitHub was the most used platform (36%) to manage
the source code, followed by Bitbucket. Furthermore, 34% of them specified that they
used Asana and Jira for project management, while some of the respondents stated
they did not use any tools. With regard to communication tools, they stated that
Zoom and Slack are the most popular platforms used.

Techniques Frequency Percentage (%) #NK.
User stories 20 14.9 4
Daily stand-up meeting 15 11.2 4
Sprint review 13 9.7 0
I[terative development 12 9.0 2
Incremental development 12 9.0 2
Product backlog 11 8.2 2
Sprint backlog 11 8.2 0
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Sprint planning meeting 11 8.2 0
Test-driven development 8 6.0 2
Pair programming 8 6.0 1
Sprint retrospectives 7 5.2 0
Burndown chart 3 2.2 2
Others 3 2.2 0

Table 4.8: Agile techniques usage

4.4.3.3 Perceptions of Agile

Reasons for Adopting Agile: The participants were asked to rank the reasons
for adopting Agile using a Likert Scale. The items were ranked based on ‘Strongly
Agree’ and ‘Agree’. As illustrated in Figure 4.9, ‘improve team morale’ and ‘enhance
ability to adapt to changes’ were the main reasons for the encouragement of Agile
adoption. ‘Increase team productivity’ was also one of the top reasons selected, with
more than 80% of the respondents strongly agreeing with the statement. However,
‘reduce application development cost’” was considered as the least important reason
by the respondents.

Improve team morale

Enhance ability to adapt to changes
Improve team communication

Decrease cycle time and time-to-market
Increase team productivity

Improve application quality

Simplify development process

Reduce application risk

Improve stakeholder satisfaction
Reduce application development cost

Il

0% 20% 40% 60% 80% 100%

m Strongly Agree W Agree W Neutral Disagree M Strongly disagree

Figure 4.9: Reason for adopting Agile

Reasons for Not-Adopting Agile: Figure 4.10 illustrates respondents’ reasons
for not adopting Agile. The items were ranked based on ‘Strongly Agree’ and ‘Agree’.
The study found that ‘lack of knowledge and training’ was the most common reason
(90%). ‘Traditional organisational culture’ and ‘the difficulty of defining business



74 4.5. Discussion of the Findings

value’ were the second and third reasons for preventing Agile adoption. On the other
hand, the least important reasons for the non-adoption of Agile were ‘Lack of tools
to support adoption of Agile methods’ and ‘Application development is not suitable
for Agile’.

T ack of knowledge and training
Traditional organisational culture
The difficult of defining business value

Customers are not ready for agile methods | EEE———————— ]
Loss of management control IS —— |
Lack of formal guidelines s m——"—" =
Lack of tools to support Agile methods mm— 1 -
Application development is not suitable for agile m | ]
0% 20% 40% 60% 80% 100%

m Strongly Agree  ®m Agree  ®Neutral Disagree  m Strongly disagree

Figure 4.10: Reasons for not-adopting Agile

Agile Values: All of the participants were required to answer a question about
the extent to which the four Agile values were applied by their development teams.
This presents the level of agility of the participants’ teams despite the fact some had
never heard of Agile or used Agile. The results presented in Figure 4.11 indicate that
most of the participants either strongly applied or applied the Agile values, except the
value ‘customer collaboration over contract negotiation’, which received the highest
proportion of neutral responses. Taking into consideration the total percentage of
‘Strongly applied’ and ‘Applied’; it can be seen that the most popular value was
‘responding to change over following a plan’, which represents about 76% of the
responses. This is followed by ‘individuals and interactions over processes and tools’,
with around 59%.

4.5 Discussion of the Findings

The main focus of this study is to explore the level of awareness, current usage and
perceptions of Agile methodology among mobile app practitioners in Saudi Arabia.
This section discusses the significant findings derived from the interviews and the
survey conducted in this study.
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Individuals and Working software over Customer collaboration Responding to change
interactions over comprehensive over confract over following a plan
processes and tools documentation negotiation

X

m Strongly applied ™ Applied ®Neutral Not applied  ® Strongly not applied
Figure 4.11: Agile values applied

4.5.1 Awareness of Agile

Agile is a well-known methodology and is used by a number of companies in Western
countries (Begel and Nagappan, 2007; Rodriguez et al., 2012). However, based on
the data collected in this study, Agile is still not widely known in Saudi Arabia,
and there is a low level of awareness of Agile amongst mobile app practitioners in the
country. These results are similar to those reported in studies conducted in developing
countries, such as Bin-Hezam et al. (2018); Sulaiman et al. (2015) and Nazir et al.
(2016) regarding the level of awareness of Agile methods. They claimed that Agile
methodology is still not widely known among practitioners. Moreover, about a quarter
of the survey respondents had never heard of Agile, whereas three quarters of them
had heard about it with different levels of expertise.

The results of this study indicate that the majority of the survey’s participants
have limited knowledge of Agile. This could be due to the lack of training events
related to Agile in the country and the lack of emphasis on Agile from Saudi academic
institutions. Therefore, including Agile courses in the university curriculum or
conducting training events could help improve the awareness and perception of Agile
in the country. This is a conclusion also drawn by de O. Melo et al. (2013) based on the
results of their Brazilian study. The implication of the lack of awareness among mobile
app practitioners of Agile is that only a small number of organisations have adopted
Agile into their mobile app development. Furthermore, adopters can also misapply
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Agile methods. In order to encourage software practitioners or organisations to adopt
Agile methods and practice them correctly, raising awareness of Agile is considered
an essential, initial step. This study also finds that the awareness and knowledge of
Agile are lacking not only among mobile app practitioners, but also among business
teams.

4.5.2 Use of Agile

As Agile awareness is low, its use is not widespread in the country, as evidenced by
the results of this study, which show that only 30% of the organisations had adopted
Agile. However, the early adopters of Agile in the study indicate that adopting
Agile methods is highly applicable when developing a mobile app and has a positive
impact on producing high-quality apps and reducing the time-to-market. Despite
these advantages, Agile has only been fully applied by a minority of organisations in
the country. This is due to the low awareness and knowledge the participants have,
thus these issues need to be addressed before Agile methods can be implemented
properly. This study indicates that there is a low level of Agile use in Saudi Arabia.
This is in contrast with the findings of an earlier worldwide survey conducted by
CollabNet VersionOne (2020), which reported that 82% of respondents were using
Agile.

The results show that the most common Agile method to be adopted was Scrum,
which is also considered the most popular method by most of the studies in the
literature (e.g. de O. Melo et al. (2013); CollabNet VersionOne (2020) and Nazir
et al. (2016)). This finding broadly supports the work of other studies that were
conducted in Western countries, such as the one by Rodriguez et al. (2012). However,
other studies, for example, the study by Salo and Abrahamsson (2008) found that
their respondents were more familiar with XP than Scrum.

This study has also found that the most frequently used Agile practices among
software practitioners in Saudi Arabia are ‘user stories’ and ‘daily stand-up meeting’.
In addition, the most interesting finding was that these two techniques are the
most cited by the respondents who were not aware of Agile or had never used it
before. Whereas ‘burndown chart’ and ‘sprint retrospectives’ are cited as the least
used techniques in our study, they are in contrast to the findings of a report by
CollabNet VersionOne (2020), which indicated that one of the most widely employed
techniques was retrospectives. Another interesting finding from the current study is
that respondents indicated they were applying some Agile values such as ‘responding
to change over following a plan’. Hence, even though some respondents claimed to
have no knowledge of Agile, they might have, in fact, already been adopting some
Agile techniques and applying Agile values.
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4.5.3 Perceptions of Agile

This study has explored the perceptions of Agile in Saudi Arabia from the mobile
app practitioners’ perspective. A number of studies have indicated the importance of
Agile in the software industry, as reported in the literature. One of the major benefits
of Agile is its ability to respond to changes in customer requirements, as mentioned
in the Agile Manifesto (Beck et al., 2001). This was echoed by the Agile experts
interviewed and the respondents of the survey in this study. In addition, this research
has found that improved team morale, communication and productivity are perceived
as key benefits, which was also reported by Begel and Nagappan (2007) and Rodriguez
et al. (2012). The flexibility of Agile to manage projects and the increase in customer
satisfaction were stated as reasons for adopting Agile by the early adopters. These
benefits have also been stated in previous studies as the main reasons for adopting
Agile (Rodriguez et al., 2012; Nanthaamornphong and Wetprasit, 2016; CollabNet
VersionOne, 2020).

On the other hand, the perceived drawbacks to Agile adoption include ‘lack of
knowledge and training’, ‘lack of documentation’, and ‘traditional organisational
culture’; these findings are not dissimilar to studies conducted in both Brazilian and
Thai contexts (de O. Melo et al., 2013; Nanthaamornphong and Wetprasit, 2016).
Practitioners should adapt to how Agile works and obtain the relevant knowledge of
Agile methods in order to adopt Agile in their development process. Therefore, more
training events and learning for practitioners are required in the country to reduce the
challenges of adopting Agile. The experts interviewed stated that the most helpful
way to learn Agile was by training and practice.

Indeed, this study identifies that awareness and knowledge have been considered
as one of the barriers to the adoption of Agile in Saudi Arabia. Besides that, the study
revealed that knowledgeable teams, organisational culture, training and learning,
customer satisfaction and communication were considered as factors that influence
Agile adoption. This is in accordance with the results of other studies,as these factors
have been identified as critical success factors for adopting Agile in research carried
out by Chow and Cao (2008); Sheffield and Lemétayer (2013) and Misra et al. (2009).
These factors will be investigated in-depth in the Saudi software industry through
empirical research in the next chapter.

4.6 Chapter Summary

This chapter answered the first sub-research question (RQ1.1) aiming to investigate
the awareness, current usage and perceptions of Agile software development method-
ology among software practitioners in Saudi Arabia, with a specific focus of mobile
app development sector. This study adopted a mixed method approach to achieve its
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aim. The data were gathered first from semi-structured interviews with four experts
to understand their viewpoints about the topic investigated and hear their opinions
before designing the next studies. In addition, a survey questionnaire completed by
31 participants was used to identify the level of awareness and perceptions of software
development in general, particularly Agile, among Saudi mobile app practitioners who
either had adopted, or not, Agile methods.

This study concludes that there is currently little awareness of Agile among
practitioners in Saudi Arabia, as its implementation is in the early stages in the
country. However, it also finds that several practitioners do in fact apply certain
Agile techniques and principles at present, despite never having heard of Agile. There
is also an indication from the experts’ interviews and some of the survey responses
that Agile could be the best methodology for developing mobile apps. This study
is considered an initial step in investigating the factors influencing Agile adoption in
the Saudi Arabian mobile app context, and these factors are discussed in the next
chapter. The next chapter builds on this chapter and uses a mixed methods approach,
involving quantitative and qualitative data collection via semi-structured interviews
and a focus group to explore the enablers of and barriers to Agile adoption within
software SMEs in Saudi Arabia.



Chapter 5

Investigation of Agile Adoption
Factors: Findings and Discussion

The findings from this chapter have been presented in two research papers. A full
research paper has been published in the Journal of Systems and Software (Altuwaijri
and Ferrario, 2022). A second short paper has been published in the proceedings of
the 2021 2nd European Symposium on Software Engineering (ESSE 2021) (Altuwaijri
and Ferrario, 2021a).

5.1 Introduction

This chapter presents the second empirical investigation of this thesis which aims to
investigate the influential factors that can support or hinder the adoption of Agile in
software SMEs in Saudi Arabia. Specifically, this study focuses on Saudi software
development companies in the SME sector involved in mobile app development
practice. The objectives of this exploratory study are: (1) to gain deeper insight
into the enablers and barriers of Agile adoption in the Kingdom of Saudi Arabia; and
(2) to refine and review the Agile adoption framework. This chapter aims to address
the following research question: “RQ3. What are the influential factors that
may affect the Saudi Arabian Software industry when adopting Agile?”

To achieve the aims of this chapter, empirical research through a multi-case
study in three Saudi software SMEs is utilised to provide a better understanding
of the influential factors and their impacts on Agile adoption. A mixed methods
design is employed in this study to collect both quantitative and qualitative data.
The research investigating the factors is divided into two phases. First, semi-
structured interviews were conducted with 12 Agile experts from three software
SMEs to explore their viewpoints about the influential factors. Second, a focus
group study was carried out with five software practitioners to review Agile adoption
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factors incorporated in the framework. The findings reveal that social factors, such
as customer involvement, team capability, organisational and national culture, are
considered the most impactful factors affecting the adoption of Agile as opposed to
technical factors, such as the availability of specific tools or techniques.

The remainder of the chapter is organised as follows. In the next section, the
research design and methods adopted in this study are described along with the
research context. Next, the findings of the data collected through the interviews
are presented and the discussion ensues. Following this, the data collected through
the focus group discussion are presented and discussed. After that, the refined Agile
adoption framework is presented. Finally, this chapter ends a discussion of the threats
to validity.

5.2 Study Design and Methods

This study is explorative in nature and adopts a mixed-method design approach as
it is considered to be the most appropriate to achieve the objectives of this study
(Easterbrook et al., 2008). This part of the research required both qualitative and
quantitative data collected from individuals and groups working in different mobile
app teams in various software SMEs in Saudi Arabia (Saunders et al., 2016). This
study utilises empirical research from a multi-case study in three software companies
and expands on the existing empirical studies carried out in the context of the
influential factors on Agile adoption, as discussed in Chapter 2, section 2.6, page
23. Specifically, this research is divided into two phases. The first is a concurrent
embedded mixed methods design using semi-structured interviews with 12 mobile
app practitioners to explore their viewpoints about the influential factors. This
type of research design uses quantitative and qualitative methods distinctly in one
phase during data collection and analysis. The researcher embeds one method within
another, for instance, by including some qualitative questions within a questionnaire
or quantitative questions in an interview (Saunders et al., 2016; Creswell and Creswell,
2018). The use of this research design could provide richer data than using a single
method design. The second phase employs a qualitative method using a focus group
discussion with five participants to critically review the identified factors in the
designed framework.

The research process for this study is presented in Figure 5.1, starting with the
literature review to identify the main factors of Agile adoption investigated so far.
Each factor was then mapped onto Agile principles, grouped into four categories
and used to guide the empirical research of this thesis. This process is discussed in
Chapter 2, subsection 2.6.1, page 26. Following the literature review, mixed data were
collected through semi-structured interviews. The qualitative data were analysed with
the support of NVivo software while SPSS statistical software was used to support



81 5.2. Study Design and Methods

the analysis of the quantitative data. Next, qualitative data were collected by a
focus group discussion and analysed using NVivo software. Following this, the results
were presented and discussed. Finally , based on the results of previous steps of the
research, a framework categorising key types of Agile adoption factors was refined and
reviewed.

Steps Procedures

fRevieW the relevant literature to\
identify the factors that affect
the adoption of Agile

( )
Conduct semi-structured

interviews with 12 participants

\_ J

Apply thematic analysis
approach with the support of

NVivo and SPSS. y

~

Present and discuss the results

Conduct a focus group
discussionwith 5 participants

J
~
Apply thematic analysis
approach and code by NVivo
J

Present and discuss the results

s N
Refine and Validate the Agile
adoption framework

Figure 5.1: Research process for this study

5.2.1 First Phase: Expert Interview

The first phase of the data collection methods for this piece of research involved an
expert interview using semi-structured interviews (Saunders et al., 2016). Expert



82 5.2. Study Design and Methods

interviews are a common method of data collection in software engineering, allowing
researchers to explore topics in depth, probe responses in a flexible way and clarify
any misunderstandings (Sjoberg et al., 2007).

Targeting experts enables the researcher to collect in depth data from those who
have a great deal of experience in the topic under investigation. They can share their
points of view and give suggestions and recommendations regarding the subject of
the research. The aim of the interviews was to investigate the enablers and barriers
of the adoption of Agile in the context of software SMEs in Saudi Arabia. The semi-
structured interviews were conducted with 12 participants who have at least two years
of industrial experience and knowledge of Agile development.

5.2.1.1 Interview Design

Interview questions were developed based on the reviewed literature, and comple-
mented by this study’s recent empirical research on awareness and perception of Agile
in the Saudi software industry discussed in the previous chapter. A total of twelve
interviews were conducted online over six weeks with mobile app practitioners from
three software SMEs. Each interview lasted from 40 to 70 minutes, resulting in a
total of approximately 650 minutes of recorded material. A mixture of closed- and
open-ended questions was used in order to collect quantitative data in addition to
qualitative data. The five-point Likert scale (i.e. very important = 5; important = 4;
neutral = 3; slightly important = 2 and not important = 1) was used for closed-ended
questions, while the open-ended questions helped the researcher to investigate Agile
adoption factors, as well as explore other relevant factors.

The interview questions were divided into five sections, with the first focused on
information about the organisation, and the second centred around opportunities
and challenges of Agile adoption. The third section sought to investigate possible
influential factors on Agile adoption (i.e. people factors, organisational factors,
environmental factors and technical factors), as well as prompt for any other additional
factors. The last section focused on the interviewees’ professional backgrounds. Table
5.1 provides an overview of the interview questions, and the completed guideline of the
interview is provided in Appendix B.1. The interview questions were first devised in
English and then translated into Arabic in order to ensure that all of the participants
clearly understood them, and to avoid any language barrier.

Question
No.

Section A: Demographic Information about Organisations

Question

How long has Agile been adopted in mobile app teams in your
organisation?

Q1
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Q2 What Agile methods are used in your Agile teams?
Q3 What types of mobile apps do you develop?
Q4 What types of mobile platforms do you use?
Q5 How many mobile-Agile teams do you have in your organisation?
Q6 What size are the teams?
Q7 Are the teams co-located or distributed?
Q8 How many employees work in your organisation?

Section B: Opportunities and Challenges of Agile Adoption

Q9 What motivated your team (organisation) to adopt Agile?
Q10 What are the challenges your team faced with adopting Agile, and how

did you overcome them?

Section C: Influential Factors on Agile Adoption

Q11

Q12

Q13

Q14

Q15

Could you rate how important each people factor (i.e. Team capability;
Training and learning; Customer involvement) was in influencing the
adoption of Agile in your team? And can you say how each aspect is
going to influence the adoption?

Could you rate how important each organisational factor (i.e.
Organisational culture; Management support; Communication and
collaboration) was in influencing the adoption of Agile in your team?
And can you say how each aspect is going to influence the adoption?
Could you rate how important each environmental factor (i.e.
Organisational environment; Physical environment; National culture)
was in influencing the adoption of Agile in your team? And can you
say how each aspect is going to influence the adoption?

Could you rate how important each technical factor (i.e. Tools and
technologies; Delivery strategy; Agile software techniques) was in
influencing the adoption of Agile in your team? And can you say
how each aspect is going to influence the adoption?

Are there any additional influential factors (not mentioned) that
have to be addressed when implementing Agile in Saudi software
organisations?

Section D: Demographic Information about Participants

Q16
Q17

Q18

What is your role in the team?

How many years of experience do you have in mobile app development?
How many years of experience do you have in Agile software
development?

Table 5.1: An overview of the interview questions
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5.2.1.2 Interview Pilot Study

Pilot interviews were conducted to assess the accuracy and clarity of the interview
questions and to provide some early suggestions on the viability of the research.
According to Turner (2010), the pilot interview participants should be selected based
on similar criteria to the group of participants for the main study. Thus, two mobile
app practitioners with different positions were selected (i.e. a Project Manager and
a Developer) working in software development in Saudi Arabia and a PhD candidate
at Lancaster University; their results are not included in this study.

Two adjustments to the interviews were made following the pilot study feedback.
First, the researcher reduced the recruitment criteria ‘years of Agile experience’ from
four years to two. It was observed that the threshold would have been too high for
a country where Agile adoption is only emergent. In addition, some questions were
rephrased to improve clarity and encourage deeper reflection. Consequently, the four
primary questions in Section C were amended.

5.2.2 Second Phase: Focus Group

The second phase forms the basis of this study and consists of a review of the
influential factors by actively engaging the participants in a structured feedback
process. This study adopted a qualitative research method in which the data were
collected through a focus group discussion. Focus groups are a common data collection
method, used to gain in-depth information via structured discussions with groups of
participants (Saunders et al., 2016); they give the participants the opportunity to
express their opinions and ideas, with the aim of developing the research, as well as
to react to responses from other participants (Stewart et al., 2007). They also allow
researchers to collect rich amounts of data and to further understand the phenomenon
being studied. The aim of this focus group was to review critically the identified factors
in the adoption framework that can support or hinder the adoption of Agile in the
context of Saudi software SMEs. There were five participants in this group study, all
Agile practitioners working in different software SMEs and who participated in the
first phase of this research.

5.2.2.1 Focus Group Design

Focus group questions were informed and shaped based on the findings of the semi-
structured interviews in the first phase of the research. The overview of the focus
group protocol is provided in Appendix B.2 and described in this section. The plan
for the focus group was developed with a set of exercises for collaboration with the
participants. The focus group agenda was divided into four sections as follows:
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e Section 1: the session started with an introduction of the group participants,
an overview of the research and the purpose and motivation of the session.

e Section 2: the adoption framework was presented, and results obtained from
the individual interviews were briefly discussed.

e Section 3: the framework and the identified factors on the adoption of Agile
in the country were discussed in three discrete sections:
— the impact of identified factors in the framework on Agile adoption.
— the classification of the framework.
— the most challenging factors that need to be considered when organisations

intend to adopt Agile.

e Section 4: the session ended with a summary of the discussion and recommen-
dations for future work.

The focus group session was held online due to COVID-19 and lasted for about 120

minutes in total. Two platforms were used. Microsoft Teams, a video-conferencing
platform, was used for the meeting. Miro, an online collaboration platform, was used
for responding to set tasks, and Figure 5.2 shows a partial result of the participants’
collaboration regarding the factors’ classification, which will be discussed in Section
5.5.2. A pilot session was conducted with one PhD candidate and one mobile app

MirO My First Board T ¥ g m Hit @D Q 5]
o Customer Training and Awareness and
Team capability ) g
involvement learning knowledge
Y People Factors Knowledge Factors
im}
T Organisational Factors
e At q Technical Factors
- Management Commurgcatlon Agile Software
support ’ ta)” " Development Tools and
7 P Adoption in — technologies
A Saudi Software
= SMEs
o N
o] Process Factors
. Cultural Factors
I Delivery Agile software
Organisational . .
gculture National culture Environmental Factors strategy techniques
Organisational Physical
environment environment

Figure 5.2: A partial result of the collaboration using Miro
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practitioner in order to practise and test the focus group process and the questions,
as well as to evaluate the platforms. After this pilot session was completed, only
minor amendments were made to the process and questions. To avoid any language
barriers, the focus group was translated from English and conducted in Arabic to
minimise potential misunderstandings.

5.2.3 Research Context

The author recruited participants from three software SMEs, each from a different
region in Saudi Arabia. Four participants were recruited from each company, with a
total of 12 participants for the interview. Five of these participants then took part in
the focus group discussion. Table 5.2 provides an overview of the three companies,
and a brief description of each is provided below.

The first company, A, is considered a local, medium-sized company with about
200 employees (according to the discussion in Chapter 2). Its main office is located in
the capital of Saudi Arabia, Riyadh, with several branches across the country. This
organisation is responsible for the production of computer programs, information
systems, and the implementation of IT government projects. The mobile app
development department, the focus of this research, has two teams with an average
number of seven members each. Agile was adopted by a number of departments a few
years ago; however, it was only used in mobile app projects three years ago, as stated
by the Project Manager: “we decided to adopt Agile in our mobile app teams when
we noticed the benefits of Agile in other teams in the company.” Scrum is the Agile
method used in the development teams with the support of Kanban boards. Three
app types have been developed (i.e. native, hybrid and web), built to support the 10S
and Android platforms. During this research, four participants from this company
were interviewed and two of them participated in the focus group.

The second company, B, is a local, small-sized software development company with
about 45 employees which is also located in Riyadh. It specialises in web and mobile
app development, with a primary focus in recent years on developing business mobile
apps, such as hotel and food delivery apps. The development process used by the
mobile app teams is based on the Scrum method. There are three mobile-Agile app
teams with an average number of seven members per team. Both native and hybrid
apps are developed in this company, and IOS and Android platforms are supported.
According to the CEO, Agile was adopted four years ago in the development of mobile
apps, as it is more suited to the dynamic environment of the mobile app industry.
Four participants from this company participated in the interview and two of them
in the focus group.

The third company, C, is a local start-up company, specialising in mobile app
development. The company adopted Agile software development two years ago and,
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similar to company B, use the Scrum method. Currently, the company has about 15
employees and one mobile app team with eight members, all of whom are distributed.
They support and develop IOS and Android native apps. According to the CTO,
“the company used to apply the Waterfall model, but after I joined them two years
ago, I encouraged them to adopt Scrum based on my experience with Agile.” Four
participants from this company participated in the interview and one of them in the
focus group.

Company ID A B C
Company size Medium Small Small
Number of mobile-Agile

teams 2 3 1
Average team size 7 7 8
Location of teams Co-located Co-located Distributed
Agile method used Scrum Scrum Scrum
Mobile app types developed Hygfiflijf%\feb Native, Hybrid Native
Mobile platforms used I0S, Android IOS, Android IOS, Android
Agile adopted (in years) 3 4 2

Table 5.2: Overview of the companies

5.2.4 Data Analysis

Since the aim of this study was mainly to investigate the factors identified in the
framework, a deductive coding approach was mainly adopted to analyse the data;
first, the data was labelled with the four-factor types identified from the literature
(i.e. people, organisational, environmental and technical), then their sub-themes.
Other themes and sub-themes emerged from the thematic analysis; for instance,
‘awareness and knowledge’ emerged as a new factor affecting Agile adoption, which
is not incorporated in the conceptual framework. Table 5.3 illustrates the themes
and sub-themes of the interview data. Further details about how the qualitative and
quantitative data were analysed are provided in Chapter 3, subsection 3.3.7, page 45.

Main Themes Sub-themes Example of Codes
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People
People factors relate to

Team capability

Team members’ professional
skills; talent and knowledgeable

individuals and teams, practitioners; lack of skilled
such as practitioners and teams members
customers Customer involve- Customers’ engagement; cus-
ment tomers’ feedback, vague require-
ments; time constraints; ways to
involvement

Training and Not enough training events
learning among practitioners; limited
training events in the country;

Agile learning resources
Organisational Organisational Organisational structure; corpo-
Organisational factors culture rate culture; cultural changes

relate to the firm level
and the way organisations

according to Saudi vision 2030;
hierarchical structure

operate Management sup- The importance of support from
port senior management; lack of
management support; manage-
ment teams role
Communication Communication among team
And collaboration members; collaboration among
team members; customers’ com-
munication and collaboration;
difficulties in communication
and collaboration
Environmental Organisational en- Work atmosphere; issues of the

Environmental factors
relate to the context in
which organisations, and
teams operate

vironment

Physical environ-
ment
National culture

non-safe environment; ways to
improve company environment
Office layout; team surround-
ings; social spaces

Mixed gender teams; Saudi
cultural changes; cultural values

Technical
Technical factors relate to
the process, tools and
technologies that support
Agile work

Tools and tech-
nologies

Delivery strategy

Use of tools in the Covid era;
the availability of tools; digital
or physical tools; collaborations
tools used

Influence of delivery strategy
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Agile software Influence of Agile techniques
techniques
Additional Factors Awareness and Agile awareness among man-
Additional Factors relate  knowledge agement team; Agile awareness
to the new Factors among customers; Agile aware-
suggested by the experts ness among government agencies
Opportunities and Reasons for team’s members motivation;
Challenges of Agile Adopting Agile market competitiveness; senior
Adoption management decision
This theme describes the  Challenges Adopt- culture of organisations; cus-
reasons that encourage  ing Agile tomer engagement; knowledge
and challenge Agile usage and training

Table 5.3: The themes of the interview data

5.2.5 Population and Sampling Approach

A purposive sampling approach (Johnson, 2014) was adopted in this piece of research.
This approach is a non-random sampling technique and was adopted as it helps to
find suitable participants according to the judgements of the researchers. In this
case, participants needed to have a good deal of experience and understanding of the
phenomenon under study. The key requirements for selection were that they had to
be mobile app practitioners with 1) at least four years’ industrial experience of mobile
app development, 2) two years’ industrial experience of Agile software development,
and 3) they had to be from different software SMEs in Saudi Arabia.

In terms of participant numbers, there is no formula for calculating the sample
size for interviews. Researchers have suggested an approximate, acceptable number
of interviewees. For example, Cresswell (1998) suggests that an acceptable number
ranges between five and 25 participants, while Morse (1994) states that the minimum
acceptable number of participants is six. However, other researchers such as Corbin
and Strauss (2008) and Saunders et al. (2018) argue that interviews should be
continued until the point that data saturation occurs. Saturation in qualitative
research occurs when sufficient data are being gathered and no new information is
being acquired (Fusch and Ness, 2015; Saunders et al., 2018; Guest et al., 2020). The
data saturation approach, which refers to the point of redundancy in the data, was
utilised in this study (Saunders et al., 2018).

By applying this approach, saturation was reached at nine interviews; nevertheless,
three extra interviews were added to the sample to guarantee data saturation. In this
study, data saturation was achieved when the variation in the data leveled off. At
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this point, no new findings or variability were coming from the data. Identifying the
saturation point was an easy process since an iterative approach to data collection and
analysis was used. The researcher went through cycles of data collection and analysis
up to the point where no new information was forthcoming from new interviews.
Therefore, it was pointless to continue collecting more data as the value added by
new data would be close to none. In terms of the focus group participants, there were
five mobile app practitioners, all of whom had participated in the first phase of this
study.

5.2.6 Ethical Considerations

As the research involved human participants, ethical issues were taken into considera-
tion before collecting data, as discussed in Chapter 3, section 3.5, page 52. The author
submitted a ‘FSTREC Application Form’ to the FSTREC to obtain approval. After
five weeks, the submission was approved, and the reference number was FST20028 (see
Appendix B.3). Prior to conducting the interviews and focus group, each participant
was asked to read the participant information sheet (see Appendix B.4) and sign the
consent form (see Appendix B.5 for interview and focus group). After the interview
ended, a debriefing sheet was sent to all participants (see Appendix B.6).

5.3 Expert Interview Findings

A thematic content analysis of the interview transcripts revealed key themes
in relation to the four pre-established factor types (i.e. people; organisational;
environmental; technical) that may influence the adoption of Agile in Saudi Arabian
software SMEs. The findings are presented under the headings below. First,
information about the interviewees’ professional backgrounds is presented, and then
the opportunities and challenges of Agile adoption are provided. After that, the
participants’ perceived importance of the factor is presented, as indicated on a five-
point Likert scale, followed by more detailed results obtained from the qualitative
data.

5.3.1 Demographic Information

Demographic information related to the participants was collected in order to provide
the researcher of this study with an understanding of the respondents’ backgrounds,
including their position in their respective organisation, years’ experience in mobile
app development and years’ experience in Agile software development. Table 5.4
presents the demographic information of the interviewees. The interviews were
conducted with 12 experts with substantial experiential knowledge of mobile app and
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Agile development. At the time of this study, the interviewees were working in three
software development SMEs, nine in small organisations and three in medium-sized
organisations.

As shown in Table 5.4 below, the interviewees were working in different roles, with
the majority working as Developers (five participants). Two were Scrum Masters, and
there was a CEO, a CTO, a Project Manager, a Designer and an Analyst. In terms
of years’ experience in mobile app development, most participants (66.6%) had five
to 10 years’ experience, 25% had more than 10 years, and one participant (8.33%)
had less than five years’ experience. Regarding the participants’ experiences in Agile
software development, the majority (75%) had less than five years’ working experience
of Agile, 25% of them had more than five years, and no one had more than seven years’
experience.

Experience Experience

Company Participant Participant in mobile in Agile
Code Code Position development development
(in years) (in years)
P1 Project Manager 11 )
A P2 Scrum Master 11 4
P3 Developer 9 3
P4 Developer 10 3
P5 CEO 11.5 6
B P6 Scrum Master 7 4
P7 Developer 5 3
P8 Analyst 6 3
P9 CTO 9 5
o P10 Developer 10 4
P11 Developer 6 2
P12 Designer 4 2

Table 5.4: The demographic information of interviewees

5.3.2 Opportunities and Challenges of Agile Adoption

A previous chapter (Chapter 4) interviewed four experts on the awareness and
perceptions of Agile in Saudi Arabia as well as the reasons and challenges for Agile
adoption. This study expands the breadth and depth of the previous pilot research
by asking the 12 interviewees two questions about the opportunities and challenges
of Agile Adoption (Section B of the interview).
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5.3.2.1 Reasons for Adopting Agile

This study identifies three main reasons for Agile adoption: to motivate team
members, to maintain competitiveness and to adhere to senior management decisions.
The first main reason for adopting Agile is team members’ motivation. According
to Scrum Master P2 (company A), his team felt that Agile improved their morale and
productivity; they discussed the benefits with senior management, who then decided
to support Agile adoption. Evidence of drawbacks of traditional methods such as
Waterfall also help motivate Agile adoption, as stated by P5 (Company B).

Market competitiveness was found to be another key motivator for Agile adoption;
the CTO of company C highlighted that as “the nature of developing mobile apps is
highly competitive and dynamic”, Agile was introduced to support and manage the
dynamic and competitive nature of mobile app development. According to the CEO
of company B, “there is still competition between software organisations in terms of
developing apps, and if we do not use Agile, we will lose to the competition.” He also
felt that the number of organisations in Saudi Arabia using Agile has increased in
recent years.

The third reason for Agile adoption identified by this study is top-down: to adhere
to senior management decisions. Company B senior management decided to adopt
Agile after attending training events, and mandated its use.

5.3.2.2 Challenges Adopting Agile

The interviews’ data indicate that teams face three main challenges when trying to
adopt Agile, namely: the organisational and national culture; the involvement of
customers in Agile teams; and the level of awareness and knowledge of Agile. Raising
awareness about these challenges can help other teams when adopting Agile. In this
section, these challenges are outlined and further explored in Sections 5.3.4 to 5.3.8.

Culture of Organisations - The main challenge reported by this study’s
participants is the tension between Agile ‘culture’ and Saudi organisational culture.
The CTO of company C stated that “when we decided to adopt Agile in our team, we
did our best to adapt our culture to Agile culture.” He argued that adapting to Agile
culture was not a difficult step as his company was quite small. The Scrum Master of
company A felt that, despite several Saudi organisations branding their working style
as ‘Agile’, these organisations do not use it correctly due to a lack of understanding
of the relationship between their organisational culture and Agile. He felt that senior
management should examine this relationship in order to realise Agile’s full potential.
For example, they should understand the impact of hierarchical culture on practising
Agile which is based on a flat culture.

Customer Engagement - Several interviewees believed that some of their
customers were not interested in being involved in Agile teams. The findings indicate
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that customers’ lack of knowledge about Agile may prevent its adoption in the
development teams. According to P2, “not all the customers are interested in Agile,
especially customers from government sectors.” A Company B interviewee reported
that they encourage customers’ participation by being mindful of their availability
and trying to reduce the number of meetings. They also give their customers access
to digital tools, such as Asana or Jira, to participate online.

Knowledge and Training - Lack of knowledge and training is another issue
reported to affect the adoption of Agile according to the interviewees. A developer
working in Company B commented, “I see that there is a lack of awareness about
Agile from all key stakeholders, including customers, senior management and team
members.” Its CEO stated, “I noticed the lack of awareness, in particular, among
software practitioners despite their specialisations in the field of Computer Science.”
He argued that there is a gap between higher education and the labour market in the
country and encourages universities to invite companies to introduce students to the
skills they need. In addition, some participants argued that putting an emphasis on
Agile in the university curriculum is needed to increase the level of awareness. The way
of overcoming this challenge, according to the interviewees, was to introduce training
and workshop events and provide learning resources for their key stakeholders.

Participant, P8 suggested that Saudi organisations should give their team
members more time and support to attend workshops and engage in autonomous
learning to increase their awareness and knowledge of Agile. Thus, according
to interviewees, increasing awareness about Agile in Saudi society may encourage
software development SMEs to adopt Agile methods. Some participants (e.g. P5)
noted that the limited availability of training and knowledge resources in Arabic (e.g.
textbooks) about Agile can be problematic.

5.3.3 An Overview of Influential Factors

This section provides the results of the interviewees’ responses to the structured
questions. Participants were asked to rate the importance (on a Likert scale from 1
= not at all important to 5 = very important) of the Agile adoption factors reflecting
specifically on the Saudi SME software industry (Figure 5.3), the factors were ranked
according to their importance. The aim is to assess the importance of these factors
from the experts’ point of view. From the descriptive analyses presented in Table
5.5, the factors that have a median of above three (neutral) are considered influential.
Each category of related factors in the table is ordered based on its median. The
median is not affected by extreme data values as a mean value and, together with
the range, are considered appropriate descriptive statistics for analysing ordinal data
(Jamieson, 2004; Saunders et al., 2016).

Based on the descriptive analysis in the table, the results indicate that all the
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Team capability

Organisational culture

National culture

Customer involvement

Training and learning

Tools and technologies
Communication and collaboration
Organisational environment

Management support

Physical environment
Delivery strategy
Agile software techniques
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Figure 5.3: Importance level of influential factors

Category Factors Median Range
Team capability 5.00 1
People Factors Customer involvement 4.00 2
Training and learning 4.00 2
e . Organisational culture 4.50 1
Organisational
Factors Management support 4.00 1
Communication and collaboration 4.00 3
. Organisational environment 4.00 3
Environmental . .
Factors Physical environment 4.00 2
National culture 4.00 2
Technical Toqls and technologies 4.00 2
Factors Delivery strategy 2.50 3
Agile software techniques 2.00 3

Table 5.5: Median and range of influential factors

investigated factors have a median of greater than three, except for two factors
(i.e. delivery strategy and Agile software techniques). As illustrated in Figure 5.3,
most participants agreed with people factors and their perceived influence on Agile
adoption. The results show that all participants either strongly agreed (66.7%) or
agreed (33.3%) that ‘team capability’ is a critical factor impacting the adoption of
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Agile, as it represents the highest median score (5.00). This is followed by ‘customer
involvement” in the Agile team, with most participants either strongly agreeing
(33.3%) or agreeing (58.3%) with its importance. ‘Training and learning’ aspect was
the third most important people factor with most of the interviewees (83.3%) agreeing
with it.

Organisational factors also have a significant impact on the adoption. The
importance of ‘organisational culture’ was rated by all the participants as ‘very
important’ (50%) and ‘important’ (50%), with a median of 4.50. In comparison,
‘management support’ and ‘communication and collaboration’, both with the same
median score (4.00), were considered less important. 58.3% of the interviewees agreed
that ‘management support’ was important, albeit 41.7% were neutral while 16.7%
and 41.7% of them strongly agreed and agreed on the importance of ‘communication
and collaboration’, respectively.

The environmental-related factors have the same median value (4.00). However,
the ‘national culture’ of Saudi Arabia was considered most important; 25% of
participants said it was ‘very important’ while 66.7% said it was ‘important’. The
‘organisational environment’ was rated as ‘very important’ by only 8.3% of the
interviewees but half of them stated it was ‘important’. The ‘physical environment’
was considered the third most important environmental factor; 58.30% agreed on its
importance, while a quarter of them considered it had a neutral impact.

With regard to the importance of the technical factors, the results show that most
participants either strongly agreed (33.3%) or agreed (50%) about the importance of
‘tools and technologies’ on the adoption of Agile; this has the largest median value
of 4.00. This is followed by ‘delivery strategy’ (with a median of 2.50) and then
‘Agile software techniques’ (with a median of 2.00). Finally, 50% and 25% of the
participants considered ‘Agile software techniques’ to be slightly important and not
at all important.

The results of the quantitative data collected from the interviewees regarding the
assessment of the influential factors on Agile adoption in Saudi software SMEs were
presented in this section. The next sections provide the qualitative data findings of the
interviews by presenting the results of the influential factors under the four identified
categories.

5.3.4 People Factors
5.3.4.1 Team Capability

Team capability is considered the most important factor for Agile adoption, with all
participants either strongly agreeing (66.7%) or agreeing (33.3%) with its importance.
Team capability is linked to team members’ professional skills and knowledge of Agile.
For example, P5 highlighted that “if you have talent and knowledgeable practitioners
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in your team, you will be happy with Agile; otherwise, it will be difficult to adopt it.”
Likewise, P3 asserted that “it is a challenge to adopt Agile when team members do not
know what Agile is and how it works.” Likewise, P12 also felt that “a lack of skilled
and knowledgeable practitioners is a barrier to Agile adoption.”

The findings indicate that the ability of the team members to be collaborative,
share a sense of responsibility and have a willingness to learn are considered
important factors in adopting Agile methods, as “Agile needs team members who are
collaborative, open-minded and willing to learn” (P6). In addition, the interviewees
indicated that team members need to be organised and motivated to make joint
decisions about the task to be implemented next and, thus, improve team efficiency.
P2 reported that “the self-organisation of the team and their motivation are influential
factors in the adoption of Agile.” However, P9 also made it clear that when first using
Agile, team members’ knowledge is less important than their willingness to be open-
minded and to learn.

5.3.4.2 Customer Involvement

Our participants consider customer involvement an influential factor for Agile
adoption, with 33.3% of the participants interviewed strongly agreeing and 58.3%
agreeing with its importance. Customer involvement provides feedback and helps
ensure the application meets customers’ requirements. One participant said, “we are
always trying to encourage our customers to be involved in our team in order to garner
their feedback and comments after each release” (P6). Customers’ feedback gives the
developers guidance and helps them to respond rapidly to new requirements. The
interviewees stress the importance of this feedback loop as they recognise that most
customers are unsure of their exact requirements at the beginning of the process. P2
stated that “at the outset of the project, our customers did not provide us with clear
requirements of their apps. As a result, it was vague when we began.” According to
P6, customers only tend to get involved in the retrospective meetings, as most of them
do not have time to be involved frequently. He said that “our customers are busy and
do not have much time collaborating with us. So, we don’t get their involvement in
the development team as much as we want.”

Company B encourages customers to be involved in-person right from the
outset, however, due to constraints on their time the company also supports online
collaboration. For example, by using the digital Kanban board, customers can access
status updates, suggest additional requirements, and make changes in the project
backlog. In cases where there is no specific customer, P9 confirmed that one team
member acts as product owner, by collecting and analysing the requirements from the
market by asking potential end-users.

The participants agreed that it can be difficult to adopt Agile when dealing with
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customers from governmental bodies, such as ministries or universities, because their
working style tends to be based on Waterfall. They are usually found unwilling to be
involved in development teams and to require comprehensive documentation. As the
CEO of company B discussed, “we faced difficulties when working with customers from
government agencies as they are not always ready to be involved.” Some interviewees
argued that most of the business in software development companies comes from the
government sectors, where Agile adoption seems to be low. However, P9 stressed that
public sector attitudes to Agile were changing in line with Saudi’s Vision 2030.

In addition, participants felt that customers should have some high-level un-
derstanding of Agile methods and techniques to be able to collaborate with the
development team and build trust in such teams. As stated by P1l: “customers
have to trust the Agile team, be aware of Agile and how it works and be involved in the
team, providing reqular feedback; Agile cannot be adopted correctly when the clients are
excluded or if there is a lack of trust.” P1 added that lack of trust between customers
and teams is one of the main challenges of adopting Agile. Thus, the participants
argued for the importance of involving customers and for building trust by creating
direct interaction and strong communication and collaboration.

5.3.4.3 Training and Learning

Most of the participants agreed (83.3%) that education and training should be an
essential element in any Agile adoption plan. P2 stated that “we provide Agile
workshops and seminar events for team members regqularly.” However, most of the
interviewees acknowledged that their team adopted Agile without first accessing
enough training, resulting in incorrect use of Agile at the start. P8 stated that “we
adopted Agile although most of the team members did not understand how it works;
at the beginning we faced many difficulties, but when the management team provided
training, we quickly understood the extent to which Agile can help us and increase our
productivity.”

P3, P6 and P11, for instance, argued that securing training events and accessing
learning resources have been a challenge in Saudi Arabia historically; however, in
recent years there have been more opportunities albeit still limited. P5 thought that
the responsibility for training and learning rests more with the individual practitioners
than their organisations. Thus, they have to work hard to find suitable courses for
them. P12 added that “even though there are learning resources, finding them in the
Arabic language is difficult.” Three quarters of the interviewees agreed with the lack
of Agile resources written in Arabic. Some of the interviewees also reinforced the
importance of training and learning for the customers, as practitioners and customers
need to work collaboratively in a team.
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5.3.5 Organisational Factors
5.3.5.1 Organisational Culture

All the participants either strongly agreed (50%) or agreed (50%) that the culture
of an organisation influences the adoption of Agile methodology in the country. P2
stated that “of course, the main obstacle to Agile adoption is the culture and structure
of an organisation; there has to be support of Agile values and principles.” Similarly,
P4 stated that “the culture of most software development SMFEs in Saudi Arabia
does not support the adoption of Agile; and even if it is adopted, it is not practised
correctly.” Most Saudi organisations have a similar corporate culture, influenced
by the national culture, the vision, values and policies of their organisation and
the employees whom they hire. According to the interviewees, a national, Saudi
culture permeates organisational culture largely because most of the organisations
operate locally rather than internationally. However, as asserted by P10, a number of
organisations are trying to bring cultural change by offering training events designed
to increase their employees’ awareness and acceptance of innovation.

The importance of organisational culture in Agile adoption, was highlighted by
Company B practitioners who attributed the adoption of Agile to their company’s
non-hierarchical culture. In their view, a hierarchical company structure acts as a
barrier to Agile adoption, as Agile requires a shift of power and responsibility from
the management team to the development team, as well as a dynamic, supportive,
and collaborative culture. Again, P5 argued that “although culture is starting to shift,
as per Saudi’s Vision 2030, most of the development teams in Saudi Arabia tend to
focus more on satisfying management than improving the quality of their work.”

5.3.5.2 Management Support

Senior management support has also been identified as an important factor in Agile
adoption with 58.3% of the interviewees agreeing with its importance, albeit 41.7%
were neutral. The Scrum Master, P2, from company A, stated that “as a team,
we discussed the importance of adopting Agile because of its advantages to our
performance and then discussed that with senior management; however, without their
support, we cannot adopt it.” He added that decisions regarding Agile adoption took
a long time in his company because of the lack of awareness of Agile among senior
management.

This sentiment was echoed by other interviewees who voiced a lack of support
from management, resulting in a slow pace of adoption and poor Agile application.
P4 stated that “from my point of view, senior management has to take responsibility
to support teams by creating a productive team environment and providing the tools
needed.” He added that “some of the tools that support our teamwork are costly, and
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we cannot obtain them without the support of the management team.” In a similar
vein, seven participants argued that management teams have a critical role to play in
providing training and education for development team members.

5.3.5.3 Communication and Collaboration

Regarding the influence of communication and collaboration, most of the participants
strongly agreed (16.7%) or agreed (41.7%) with its influence on Agile adoption. P7
stated that “of course, it is extremely important that organisations support effective
and fluent communication and collaboration among team members; this helps to
increase the productivity of the team and meet the expectations of their customers.” It
is not only team members that must communicate and collaborate effectively; teams
also need to engage their customers for successful Agile adoption. The interviewees
made it clear that barriers to Agile adoption are a lack of communication and
collaboration among team members and customers, and an organisational culture
which does not positively support this. One participant, P2 argued that “we (as a
team) effectively communicate and collaborate with each other, however our problem
is communicating and collaborating with clients.” According to some participants,
communication and collaboration can be more challenging and problematic in mixed
gender teams due to the restrictions of the Saudi culture and the separation of men
and women. However, P3 made it known that this separation has changed in the
last few years, as he stated that “a few years ago, we had difficulties in collaboration
among us as our team s mixed gender, but these days, we are starting to engage
together.” Thus, the ‘communication and collaboration’ factor has an impact on the
success of the adoption and practising of Agile.

5.3.6 Environmental Factors
5.3.6.1 Organisational Environment

Another factor that can influence the adoption of Agile is the organisational
atmosphere and cultural environment. According to the frequency table in section
5.3.3, 8.3% of the interviewees identified it as ‘very important’ and half of them
stated as ‘important’. They asserted that the work environment has to support the
employees to improve their productivity and make them feel comfortable. According
to P3, “Agile requires a stable and safe environment in order for it to be adopted and
practised correctly.” The interviewees confirmed that such an environment encourages
employees to be more confident to share their opinions openly without fear of judgment
from colleagues or repercussions from management, for example, by losing company
perks or benefits. In P2’s opinion “the Agile-friendly organisation involves Agile-
friendly project teams, a collaborative and supportive environment, and an appropriate
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reward system that motivates and facilitates successful Agile adoption.” When the
work environment is friendly, the teams and the clients will be satisfied, thereby
improving overall performance. The participants interviewed from Company A stated
that their management team used regular employee surveys every six months to garner
ideas and feedback in order to improve the atmosphere of the company. P4 posited
that “this procedure ensures a positive culture and a healthy environment, one that
is favourable for Agile.” The participants of company B agreed that their healthy
organisational environment supported them to adopt and practise Agile.

5.3.6.2 Physical Environment

Most of the participants (58.30%) recognised the physical environment as being
‘important’ for Agile adoption, while a quarter of them considered it to be neutral.
According to P7, “a physical environment designed for Agile collaboration increases
project teams’ and managers’ morale, which, in turn, increases our performance.” One
example was the provision of spaces that encourage team members to rest, re-energise
and collaborate with each other. Companies A and B both provide prayer rooms
and social spaces, which teams can use during break times. In addition, company
B provides a nap room, which can be used when a team member feels tired. The
interviewees confirmed that the level of care shown in the physical surroundings can
have a significant impact on their team’s performance. The CEO of company B stated
that “when we decided to adopt Agile, we did our best to make sure that the physical
environment was comfortable. For example, we changed the office layout from small,
closed offices to a large, open space for each team with just small desk partitions.”

5.3.6.3 National Culture

The interview findings confirm that national culture is considered one of the most
important factors affecting the adoption of Agile in Saudi Arabia as most of the
interviewees (91.7%) stated that it is ‘very important’ (25%) and ‘important’ (66.7%).
Participants stated that the culture of Saudi Arabia, based on a power hierarchy, is a
barrier to the adoption of Agile. P5 advocated that “adopting Agile is influenced by
Saudi culture in which our organisation operates.” The participants elucidated that
Saudi Arabian culture has a unique foundation, built on several aspects, such as the
tribal system and religious observance, which play a crucial role in defining people’s
obligations, traditions and social norms.

For example, according to P3, “working in mized gender teams provides a challenge
to adopting Agile fully.” He added that “even though some organisations have one
team of both men and women working in one place, many organisations still divide
their workplace into male and female parts.” As Saudi culture requires the separation
of men and women in the workplace, true collaboration is hindered by not being
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able to engage in face-to-face meetings. As pointed out by some participants, like P5
and P1, although the views on gender separation have started to change in recent
years, the Saudi culture is still considered a barrier to the adoption of Agile in several
aspects. With Saudi Arabia planning to be a fully developed country in the near
future, the government has included some cultural change aspect as a part of Vision
2030, according to P5. The results of these changes have been noticed in the daily
life. He argued that "more men and women are becoming open with each other these
days, and they can work and meet in the same place.” On the other hand, P10 notes
that some aspect of Saudi culture can actually encourage the adoption, as a collective
society is valued.

5.3.7 Technical Factors
5.3.7.1 Tools and Technologies

The findings indicate that 83.33% of the participants stated that the use of tools
and technologies to support Agile work in the organisation, such as communication,
data storing and management tools, is a top technical factor influencing the adoption
of Agile. This was agreed by all the participants in Company A, who provided the
example of their use of the digital Kanban board, Trello, to manage the flow of
their teamwork. One participant confirmed that the “wunavailability of tools and
technologies, would make Agile difficult to adopt and practice” (P2). He added
that “Agile cannot be adopted and used, especially in this Covid era, without tools
and technologies.” This quotation highlights the increased importance of tools and
technologies in the light of COVID-19, which has demanded new ways of working.
Another participant, P6 stated that “for all-virtual teams, tools are crucial” as they
improve and accelerate the project work and give more flexibility for team members,
which increases their performance. In addition, P9 agreed that the availability of
tools and technologies has a positive influence on Agile adoption and are particularly
important for distributed teams. According to the participants interviewed in
company C, they cannot practise Agile with the support of communication tools
as their team is not co-located.

When asked which physical or digital tools they tended to use in their organisa-
tions, most stated that prior to COVID-19 they relied on both physical and digital
Kanban boards to visualise their work. Company C was the exception, using only
digital boards, as their teams are not co-located. However, COVID-19 forced all the
organisations to use digital tools. When asked about collaboration tools, common
responses included Jira and Trello for project management, Slack and Zoom for
communication, GitHub and Bitbucket for version control and Google Drive and Box
for data storing.
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5.3.7.2 Delivery Strategy

This factor is not considered by the interviewees as a critical factor in the adoption
of Agile; 41.7% of them agreed on the slightly importance of this factor while no
participant considered it ‘very important’ or ‘important’. Although P2 and P6
argued that even though there is a need for delivery strategies in terms of planning
a rapid and regular delivery of quality and working products, their view was that
the delivery strategy itself does not have a critical impact on the adoption of Agile.
In the words of P1, “I see that delivery strategy has an influence on the success
of practising Agile, not adopting Agile.” However, P3 argued that the management
teams in their organisations sometimes put pressure on the schedule for delivering the
features of apps to the customers, and they know that Agile allows them to deliver
work frequently and efficiently. Thus, he thought that the strategies of delivery can
be a barrier to adopting Agile. However, P10 and P11 disagreed, asserting that this
pressure is related to the organisational structure and the power of the management
over the Agile team. Therefore, implementing a correct delivery strategy is not
considered as an essential factor in Agile adoption.

5.3.7.3 Agile Software Techniques

This study finds that three quarters of participants agreed that Agile software
techniques factor has limited importance for Agile adoption, as half of them considered
it ‘slightly important’” and a quarter ‘not at all important’. There are several
techniques that aid project managers and their teams in identifying, choosing and
practising the best Agile software techniques. These techniques include correct
integrating testing, rigorous refactoring and the right amount of documentation,
all of which may lead to high and improved performance. According to P1, “as
traditional software development faces numerous challenges and shortcomings which
sometimes lead to delayed and failed dynamic projects, the techmiques of Agile
software development are essential for the critical success of Agile adoption in any
organisation.” For example, P2 stated that some Agile techniques such as regular
and short meetings encouraged our company to adopt Agile. Most of the participants
interviewed agreed that these techniques help the team to practise Agile methods
correctly and obtain its advantages. They stated that ‘Agile software techniques’
factor can be used to assess to what extent Agile is used. Thus, from the participants’
points of view, ‘Agile software techniques’ is not considered an influential factor on
the adoption of Agile in Saudi Arabia.
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5.3.8 Additional Factors

A question was posed to the participants about any additional, important factors
affecting the adoption of Agile in Saudi Arabia that were not discussed in the
interview. The main theme that emerged from the interview data was the importance
of practitioners’ lack of awareness and knowledge of Agile. Experts argued this as
a challenge to Agile adoption (see Section 5.3.2). According to P6, “a high level
of awareness of Agile among practitioners has a key role to play in Agile adoption
and usage.” Increasing Agile awareness among team members is a critical factor
encouraging Agile adoption in the country. The CTO of company C argued that
“‘awareness of Agile is a real issue among developers, particularly the novices. So,
when we decided to adopt Agile in our development teams, some of our team members
did not feel happy as they did not know what Agile was and how it worked.” Likewise,
P1 said: “I noticed the lack of awareness, in particular, among software practitioners
despite their specialisations in the field of Computer Science.” Level of awareness
was also a key issue identified in our first empirical study, discussed in the previous
chapter, revealing a low level of awareness amongst mobile app practitioners.

Apart from the importance of practitioners’ awareness, this study’s results also
revealed additional themes related to this factor. These include the lack of awareness
from the management team, the customers and the government.

Management - P4 stated the awareness and knowledge of key stakeholders, such
as senior managers and decision makers, has a significant impact on the adoption of
Agile. This impacts on the performance and productivity of team members and the
extent to which they are able to use Agile correctly. This theme is illustrated by
P2, Scrum Master in company A: “we have faced a critical issue in practising Agile
in our teams due to the lack of knowledge from the management team about Agile.”
The management team need to raise their Agile awareness in order to understand
its benefits and how it will influence development teams. P9 suggested that “top
managers should be aware of their requirements toward Agile and the changes required
in thewr behaviour.”

Customers - The findings of the study indicate that the low level of customer
awareness and knowledge is considered a challenge facing Agile teams in the country.
Participant, P7 said, “it is a challenge to use Agile when customers do not understand
what Agile is and how it works.” Another participant added that “many customers
have a lack of Agile knowledge, which causes difficulty in adopting and practising
Agile” (P12). Furthermore, P3 argued that due to this low level of customer
knowledge, a number of Agile teams are practising Agile without the involvement
of their actual customers.

Government - The interview findings show that most of the business in Saudi
software companies comes from the government sector. Since this sector’s employees
are more accustomed to working with the Waterfall model, their knowledge of Agile
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is limited. This is made evident in comments from several participants, like P1, who
stated: “we face a challenge when we deal with projects from the government due to
their low level of awareness about Agile and how it works.” Another participant, P6,
reported that “much effort is required from the government agencies in raising their
employees’ awareness of Agile.”

5.4 Expert Interview Discussion

This chapter investigates the enablers and barriers to the adoption of Agile in Saudi
software SMEs through in-depth interviews with 12 Agile experts from different
software organisations. In this section, the interviews findings are discussed, and
the adoption framework for Agile is presented.

5.4.1 Factors Impacting on Agile Adoption
5.4.1.1 People Factors

This study shows that people factors (team capability, customer involvement, training
and learning, and awareness and knowledge) are important factors when considering
the adoption of Agile in Saudi Arabia. Looking further into the details of these
interview outcomes, ‘team capability’ is considered the most important factor on
Agile adoption. ‘Customer involvement’ was the second most important factor and
‘training and learning’ the third. These findings are consistent with those reported
in numerous studies (e.g. Chow and Cao (2008); Misra et al. (2009); Lindsjorn et al.
(2016); Vithana et al. (2018); Livermore (2008) and Sheffield and Lemétayer (2013)).

Team Capability - This factor attracted unanimous support from the intervie-
wees, with 66.7% of them ‘strongly agreeing’ and 33.3% ‘agreeing’ to its importance
in Agile adoption. One of the necessities of Agile adoption is a team of professional
members possessing skills and characteristics, such as how to be self-organised and
motivated. They also have to be open and willing to learn and train continuously.
These results are also similar to Cockburn and Highsmith (2001), who indicate that
Agile is more about people than anything else. This finding is also consistent with
previous research which reported that the ability of the team members has a critical
influence on Agile adoption (Lindvall et al., 2002; Chow and Cao, 2008; Tam et al.,
2020). This factor is not considered a challenge in the adoption of Agile in Saudi
Arabia, as there are a reasonable number of team members who possess professional
skills. Several interviewees suggested that professional skills are not required from
all team members, as these skills can be obtained over time by working with other
skilled members. Organisations should select team members carefully, based on skills
and knowledge. They also have to be sure of the availability of professionals with the
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necessary skills such as commitment, collaboration and communication when adopting
Agile.

Customer Involvement - This factor was considered by the participants as one
of the main barriers for Agile adoption in Saudi Arabia. This primarily because of
the lack of customers’ knowledge of Agile, the lack of time they have, as well as the
lack of trust between them and Agile development teams. 33.3% of the participants
‘strongly agreed” with the importance of this factor on the adoption of Agile, while
58.3% ‘agreed’. The results are similar with those reported by Misra et al. (2009);
Sheffield and Lemétayer (2013) and Tam et al. (2020) regarding the important impact
of customer involvement on Agile adoption and usage.

This study finds that Agile teams find it challenging to deal with customers from
government bodies, as their working style is based on the Waterfall model, and
they are usually unwilling to be involved in development teams. Some participants
indicated that the frequency of required meetings with customers in Agile teams may
hinder their involvement. Thus, companies have to be aware of this, be mindful
of customers’ time and consider customer availability in order to plan for effective
customer involvement in Agile teams seeking to garner regular feedback. Customers’
involvement has been found to be influenced by the culture of an organisation as well
as the national culture of Saudi Arabia. Future research is encouraged to investigate
the influence of this factor on the adoption of Agile in detail and its sub-factors,
such as client collaboration, client flexibility, client communication level and client
influence.

Training and Learning - The interview findings indicated that ‘training and
learning’ is an important factor in Agile adoption, with most of the participants
agreeing (83.3%) with its importance. This is in agreement with studies conducted
by Livermore (2008); Wan and Wang (2010) and Misra et al. (2009). The interviews
revealed several barriers to the training and learning of Agile in Saudi Arabia. One of
these barriers was the lack of trainers to run training events for organisations. Another
was the lack of support and limited time given for continuing professional development
from the senior management team. In addition, individuals have indicated that Agile
learning resources in Arabic are scarce, making self-learning challenging. Most of
the participants strongly agreed that training and learning for team members needs
to be taken into consideration when deciding to adopt and practise Agile. Thus,
senior management should provide team members with access to continuous training
to increase the capability of their team members to be able to adopt and use Agile
methods successfully. In addition, training and learning should be considered for the
management teams and customers to understand what Agile is and how it works.

Awareness and Knowledge - This study identifies an additional factor affecting
the adoption of Agile in the country. Awareness and knowledge of Agile held by
practitioners, as indicated in this study and the previous one discussed in the preceding
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chapter, was found to be low, with few Agile training events and experts in what is
still a young sector. These results are similar to those reported in studies conducted
in developing countries, such as Bin-Hezam et al. (2018); Sulaiman et al. (2015)
and Nazir et al. (2016). Most participants in this study are concerned about the
lack of awareness and knowledge of other key stakeholders, such as customers and
managers, impacting on the adoption of Agile. As discussed previously, customers
from government agencies can pose a particular challenge to collaboration. To make
Agile work, both management and customers need to have a good understanding
of Agile in order to adopt it. Much effort is required from academic institutions,
organisations and government agencies to increase the level of Agile awareness among
stakeholders by conducting, for example, workshops and seminars. This will lead to
an increase in the adoption of Agile in Saudi Arabian software SMEs.

5.4.1.2 Organisational Factors

Based on the findings of this study, ‘organisational culture’, ‘management support’,
and ‘communication and collaboration’ are considered important organisational
factors influencing Agile adoption. The results pertaining to these organisational-
related factors support the findings of other empirical studies, such as those conducted
by Robinson and Sharp (2005); Tolfo and Wazlawick (2008); Dyck and Majchrzak
(2012); Sheffield and Lemétayer (2013) and Strode et al. (2009), all of whom studied
the strength of these factors on the adoption of Agile. However, other studies,
such as Chow and Cao (2008) and Stankovic et al. (2013) have indicated that
organisational aspects do not have a significant impact on the adoption of Agile.
These conflicting findings reinforce the importance of investigating these factors in
context and especially in those countries, such as Saudi Arabia, where Agile has been
historically overshadowed by the Waterfall methodology.

Organisational Culture - With all of the participants ‘strongly agreeing’ or
‘agreeing” with the importance of this factor, is one that deserves careful attention.
The participants considered this factor to be one of the main barriers to Agile adoption
in Saudi software development SMEs. This is because of the apparent inconsistency
between the Agile culture, based on a flat structure, and the Saudi organisational
culture, mainly based on a hierarchical structure, mirroring that of the Saudi national
culture. Thus, Saudi organisations’ cultures are similar and impacted by the culture of
Saudi Arabia since most of them are local and not a part of international organisations.
As such, senior managers should be particularly mindful of culture. More specifically,
it should be acknowledged that a hierarchical organisational structure is not conducive
to supporting Agile values and principles. Thus, managers need to develop culturally
aware approaches to support their teams to adopt Agile. They also have to encourage
their cultures to be as dynamic, supportive and collaborative as possible.
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Management Support - The majority of interviewees (58.3%) agreed on the
importance of Management Support in Agile adoption. This is because the decision
to adopt Agile is mainly dependent on the senior management team and not based
on the views of team members. Thus, it is up to the team members to convince the
management team of the value of adopting Agile, especially in terms of increased
team productivity and morale. In addition, the support of senior management is
necessary for the provision of resources and training and the facilitation of learning.
In other words, senior management holds the key to successful Agile teams. Based
on the findings of the interviews, appears to be sufficient support from most senior
management teams in Saudi Software SMEs.

Communication and Collaboration - The results of the interviews indicated
that this factor is important when deciding to adopt Agile; 16.7% of the participants
‘strongly agreed’ on its impact and 41.7% ‘agreed’. In this study, it was shown
that effective communication and collaboration among team members, as well
as collaboration with customers, are critical for successful Agile adoption. The
participants indicate that their organisations support their teams and customers by
creating a positive environment, which encourages communication and collaboration
and provides the required tools for this purpose.

5.4.1.3 Environmental Factors

The findings of this study indicate that environmental related factors (national
culture, organisational environment and physical environment) need to be taken into
consideration before Agile is adopted in software SMEs.

National Culture - This is the most important environmental factor in the
adoption of Agile, as confirmed by a quarter of participants ‘strongly agreeing’ and
66.7% ‘agreeing’ with its importance. This finding echoes those of Ozawa and
Zhang (2013) and Misra et al. (2009) and confirms the impact of national culture
on organisational culture. Cultural aspects related to national and organisational
influence on the software SMEs regarding the adoption of Agile and the way of software
practitioners to use it. Future investigation is encouraged of cultural alignment in the
influence of Saudi culture on Agile adoption in terms of norms, values and attitudes,
for example, gender segregation, managerial style and the avoidance of responsibility.

Organisational and Physical Environment - The participants in this current
study also highlight the importance of the organisational and physical environment
on the adoption of Agile in Saudi Arabia. These findings are similar to those of
Robinson and Sharp (2005) and Sheffield and Lemétayer (2013) but are in contrast to
the findings of Stankovic et al. (2013). Based on the results of this study, it is clear
that Saudi organisations support a stable and safe environment by encouraging Agile-
friendly project teams and developing an appropriate reward system, which motivates
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and facilitates employees to adopt Agile. The physical environment of the workplace
should also be considered by Saudi SMEs, as prayer rooms and social spaces are
perceived by employees to improve productivity, comfort and socialisation.

5.4.1.4 Technical Factors

This section discusses the importance of technical factors (tools and technologies,
delivery strategy and Agile software techniques) when considering the adoption of
Agile in software development SMEs in Saudi Arabia, based on the interview findings.

Tools and Technologies - This research also reveals that technical factors, such
as ‘tools and technologies’, are considered by interviewees as ‘very important’ (33.3%)
or ‘important’ (50%) to the adoption of Agile in Saudi Arabia. This is a conclusion
also drawn by Vithana et al. (2018), based on the results of their Sri Lankan study.
Whilst technical factors have not received much attention in the literature due to
an overriding focus on social factors, the author would argue that they are worthy
of further investigation, as they support the development team when using Agile.
This has become particularly relevant in the light of COVID-19, when Agile teams
cannot practise Agile without the support of tools and technologies. Companies should
provide team members with the required tools in order to support Agile adoption in
their development teams.

Delivery Strategy and Agile Software Techniques - Regarding these factors,
this study has found that they are not important factors impacting Agile adoption in
the country. The importance of ‘delivery strategy’ and ‘Agile software techniques’ was
considered ‘slight’ by 41.7% and 50% of the participants respectively. Several studies
offer similar results to these. For example, Stankovic et al. (2013) and Wan and Wang
(2010) found that these factors do not impact on Agile adoption. These two factors are
also based on and related to the people and organisational factors. In contrast, Chow
and Cao (2008) found these factors play a positive role in contributing to successful
Agile usage. These results demonstrate that ‘delivery strategy’ and ‘Agile software
techniques’ factors play a minor contribution to the success of Agile adoption.

Overall, the most important factors have to be considered when adopting Agile
in the context of Saudi software development SMEs. Based on the results of this
research, these are the factors related to the norms, values and attitudes underpinning
national culture and impacting on, for example, ideas surrounding gender. They are
also the factors related to the organisation, in terms of the hierarchical structure and
the need for a dynamic, supportive and collaborative culture. Finally, they are all
related to people (i.e. training and learning, customer involvement and awareness and
knowledge) and are the ones that are perceived as barriers to the adoption of Agile.
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5.4.2 The Refining Agile Adoption Framework

Related work (Chapter 2) shows the importance of investigating the factors that affect
Agile adoption in different contexts and cultures. Before focusing our empirical study
on the Saudi context, we review the factors impacting on Agile adoption as reported
in current studies and categorise them as shown in Table 2.2 in Chapter 2. Drawing on
these factors, a framework for Agile adoption is proposed (see Figure 2.3 in Chapter
2). This study indicates that ten out of twelve factors identified from the literature are
found to be particularly relevant for the Saudi Arabia context. However, the two non-
influential factors were delivery strategy and Agile software techniques, but they were
not excluded from the framework until they had been evaluated with a large number
of participants (see Chapter 6). In addition, a new factor (awareness and knowledge)
was suggested by the interviewees. Figure 5.4 shows the refining framework for Agile
adoption with the new factor added under the people factors category.

""" Organisational People
Factors Factors
Organisational culture Team capability
Management support Customer involvement
Communication and —> Agile Software  +—> Training and learning
collaboration
Development Awareness and Knowledge
. Adoption in
_____ Environmental — ___ )
Factors Saudi Software - Technical -3
Factors
> SMEs —>
National culture
Tools and technologies
Organisational
environment Delivery strategy
Physical environment Agile software techniques

Figure 5.4: The Agile adoption framework
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5.5 Focus Group Findings and Discussion

This section presents and discusses the findings of the second phase of this exploartory
study, which involved a focus group discussion with five practitioners to feedback
about the Agile adoption framework that incorporated factors which can support or
challenge the adoption of Agile in software SMEs in Saudi Arabia.

5.5.1 Demographic information

Table 5.6 illustrates the demographic information of the focus group participants,
including their position in their respective organisations and years of experience in
both mobile app and Agile software development. The focus group was conducted
with five mobile app practitioners, all of whom have a minimum of three years of
experience in mobile app development and Agile methods. All the participants were
working in the three software SMEs under investigation (see Section 5.2.3).

As shown in Table 5.6, the participants were working in different roles, with two
participants working as Scrum Masters, two as Developers and one as an Analyst. In
terms of participants’ experience in mobile app development, the majority of them
(four participants) had five to ten years’ experience, while one participant had more
than ten years’ experience. With regard to experience with Agile, all participants had
between three- and four-years’ experience.

Experience Experience

Participant Company Participant in mobile in Agile
Code Code Position development development

(in years) (in years)

P1 A Scrum Master 11 4

P2 A Developer 9 3

P3 B Scrum Master 7 4

P4 B Analyst 6 3

P5 C Developer 10 4

Table 5.6: The focus group participants’ demographic
information

5.5.2 Main Findings and Discussion

Influential Factors - The first part of the focus group discussion explored
participants’ perspectives on the factors listed in the framework and the extent
to which they felt these impact Agile adoption. The majority of the participants
highlighted that all factors identified in the framework influence Agile adoption in
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Saudi software SMEs. However, all of the participants agreed that the least influential
factors are ‘delivery strategy’ and ‘Agile software techniques’. They also agreed that
this framework can help Saudi practitioners and organisations when trying to make
a decision as to whether to adopt Agile or not. When asked about new factors that
ought to be represented in the framework, none of the participants could think of any.

Classification of Factors - The second part of the group discussion focused on
the classification of these factors. The participants suggested three modifications. The
first suggestion was that ‘organisational culture’ and ‘national culture’ ought to be
grouped into one category called Cultural Factors. This is the most important factor,
according to the participants, and one that everyone agreed needs more investigation
in terms of its impact on the adoption of Agile. The second suggested modification was
to split people factors into two separate categories: People Factors, to include ‘team
capability’” and ‘customer involvement’; and Knowledge Factors, to include ‘training
and learning’ and ‘awareness and knowledge’. The last suggestion was to regroup
‘delivery strategy’ and ‘Agile software techniques’ under Process Factors. The partial
results of this discussion are shown in Figure 5.3, Section 5.2.2.

Factors Posing the Greatest Challenge - The final part of the main discussion
centred around those factors in the framework that pose the greatest challenges to the
adoption of Agile in Saudi software development SMEs. Participants were asked two
questions. The first one asked them to identify the three most important categories
of Agile adoption in the country. Participants P1, P2 and P3 and P5 believed that
the Cultural Factors category was the most important. However, P1 and P2 chose
People Factors as second and Knowledge Factors as third, whereas P3 and P5 chose
Knowledge Factors then People Factors. Lastly, for P4 it was People Factors first,
then Cultural Factors and finally Knowledge Factors. Overall, the Cultural Factors
category is considered the most important category to be considered when adopting
Agile in Saudi Arabia. This is followed by the People Factors category and, finally,
Knowledge Factors.

The second question asked the participants to identify three sub-factors that they
considered to be barriers to the adoption of Agile in Saudi Arabia. ‘Organisational
culture’, ‘customer involvement’ and ‘awareness and knowledge’ were identified as
the most important factors in challenging the adoption of Agile, according to the
participants.

Agile Adoption Framework - After careful consideration of the findings
of the focus group study, the Agile adoption framework, incorporating the new
classifications, is presented in Figure 5.5. The classifications suggested based on this
study divide the framework into seven categories, namely people factors, knowledge
factors, cultural factors, organisational factors, environmental factors, technical
factors and process factors. The findings also indicate the apparent influence of all
the identified factors in the framework, except those related to process, with a high
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level of importance attached to culture, people and knowledge factors. This study
shows that the framework is valuable in demonstrating the factors that influence the
adoption of Agile at the organisational level in Saudi Arabia. This framework guides
and supports Saudi software SMEs when making decisions about the suitability of
Agile methodology. It also seeks to encourage the spread of Agile acceptance in
Middle Eastern countries, particularly Saudi Arabia. The impact and relationships
of factors incorporated in the framework will be evaluated and analysed in the Saudi
Arabian context in the next chapter, using a statistical analysis technique, namely
Structural Equation Modelling (SEM).

People Factors

Team capability

Customer involvement

----- Knowledge -=- I r---  Cultural Factors ~ ---3
Factors i i
i Organisational culture i
Training and learning i i
> National culture i
Awareness and knowledge : ;
e Software Environmental -
""" Organisational Agile Software Factors
Factors Development
L Organisational
Management support ¢ ’ Adop aon I } environment
Saudi Software . .
o P Physical environment
Commumcatl-on an SMEs
collaboration
----  Process Factors  ---
---  Technical Factors -
—> ¢ > Delivery strategy
Tools and technologies
Agile software techniques

Figure 5.5: The Agile adoption framework
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5.6 Threats to Validity

This study has investigated the factors influencing the adoption of Agile in the
context of mobile app development in Saudi Arabian software SMEs. Qualitative data
were collected through the semi-structured interviews and a focus group, generally
considered more vulnerable to risks to validity, generalisability and reliability.
Research validity refers to the extent to which the established method could accurately
measure what is being examined (Saunders et al., 2018; Creswell and Creswell, 2018).
Thus, ‘high research validity’ demonstrates the consistency of the results obtained
with real traits. This section discusses this study’s risks to validity and how these
were mitigated.

5.6.1 Validity

This study examined factors influencing Agile adoption in Saudi Arabia, and the
findings were derived from three Saudi Arabian software SMEs known to use Agile
in mobile app development. Semi-structured interviews were conducted to acquire
an in-depth understanding of the research topic being investigated. The researcher
clarified doubts and discrepancies in the data collected during the interviews, and also
remained in contact with the respondents in case additional issues emerged during
the data analysis.

Initially, the study design included the use of in-situ field observations and other
in-depth qualitative research methodologies to further strengthen data cross-checking.
However, the plan was impeded by COVID-19. A structured feedback process (e.g.
focus group) to review and feedback the study’s findings with participants was
considered and then conducted with five participants.

The participants were recruited mainly from mobile app developers - one of the
fastest growing business segments in the country. The participants were selected
through a rigorous process to ensure they fit the sampling criteria, specifically having
a comprehensive understanding of Agile and an informed opinion on its adoption in

Saudi Arabia.

5.6.2 (Generalisability

Generalisability is concerned with whether it is possible to generalise the findings
(Saunders et al., 2016). This research is exploratory and based on qualitative research,
therefore, it is not aimed at generalisations, instead, its objective is to study a specific
phenomenon in a selected population (Saunders et al., 2016; Easterbrook et al., 2008;
Leung, 2015). While this study only involved 12 Agile experts, they all had in-
depth experience in developing software using the Agile methods. This trait has
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helped the study achieve its aim. Most importantly, though the findings may not
be representative of all software SMEs in Saudi Arabia, they do represent the key
viewpoints of expert Agile adopters in Saudi Arabia.

5.6.3 Reliability

The term ‘reliability’ relates to the research’s replicability and consistency (Saunders
et al., 2016). To mitigate research bias, I conducted and analysed the data (Creswell
and Creswell, 2018), whilst my supervisor cross-checked the analysis; where found,
divergences were discussed, explained and resolved. As semi-structured interviews
are largely open-ended, the responses from the respondents may differ significantly,
and the discussion with each participant may differ across interviews. We tested the
interview questions and structure with academics and practitioners to ensure that
they were coherent and easy to understand.

5.7 Chapter Summary

This chapter answered the first sub-research question of the second main question
(RQ2.1) aiming to investigate the influential factors that can support or challenge
the adoption of Agile software development methodology within software SMEs in
Saudi Arabia by refining the Agile adoption framework. This study, divided into
two phases, adopted a mixed methods approach in the first phase and a qualitative
approach in the second phase. The data were gathered in the first phase from
semi-structured interviews with 12 practitioners working in three software SMEs to
elicit their viewpoints about the influential factors on the adoption of Agile. In the
second phase, a focus group study was carried out with five participants to review the
identified factors investigated in the first phase.

The findings from this study indicate there are a number of factors that impact on
the adoption of Agile. The most important one is related to culture: national culture
in terms of norms, values, and attitudes (e.g. towards gender), and organisational
culture in terms of governance structure (e.g. hierarchical vs flat), and the need
for a dynamic, supportive and collaborative work environment. In addition, ‘people’
factors (i.e. team capability; training and learning; customer involvement; awareness
and knowledge) have also been found to be important; and also software tools and
technologies, especially in the Covid era. In contrast, other technical factors, such as
Agile software techniques and delivery strategy are not considered important factors.
This study shows that cultural factors, customer involvement and awareness and
knowledge are the main barriers to the adoption of Agile in Saudi Arabia.

The next chapter builds mainly on this chapter and uses a web-based questionnaire
to analyse and evaluate the influential factors represented in the framework and their
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relationships to understand the impact of these factors on Agile adoption by software
SMEs in Saudi Arabia.



Chapter 6

Evaluation of Agile Adoption
Factors: Findings and Discussion

6.1 Introduction

Chapter 5 investigates Agile adoption factors as identified in our framework. This
chapter reports on an empirical evaluation of the impact of each factor on Agile
adoption by software SMEs in Saudi Arabia. The influential factors represented in
the framework will be referred to as ‘Agile adoption factors’ throughout this chapter.
The objectives of this chapter are (1) to analyse and validate the relationships among
the influential factors and their impacts on the adoption of Agile in Saudi software
SMEs; (2) to identify the factors that have a positive or negative relationship with
Agile adoption; and (3) to identify the most impactful facilitators and barriers to
Agile adoption. This chapter aims to address the following research question: “RQ4.
What is the impact of each factor on Agile adoption in Saudi Arabian
Software SMFEs?

To answer these questions, we adopt a quantitative hypothesis-driven approach;
data was collected through an on-line survey targeting Saudi Arabian software
practitioners working in SMEs, a total of 132 responses were received and analysed
using PLS-SEM (Partial Least Squares-Structural Equation Modelling) approach.
The key findings of this chapter obtained using PLS-SEM reveal that team ca-
pability, customer involvement, awareness and knowledge, organisational culture,
organisational environment, and tools and technologies play a significant role in
influencing Agile adoption in Saudi software SMEs. This chapter describes in detail
the methodology adopted, techniques used and the findings. It ends with a discussion
of the results and the validity and reliability of instruments.

116
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6.2 Study Design and Methods

This study is based on the explanatory research paradigm, as it helps the researcher
evaluate the influence of each Agile adoption factor and their relationships (Saunders
et al., 2016). In this evaluation study, a quantitative research design was employed,
as it was considered the most appropriate to achieve this objective. This design
approach is discussed in detail in Chapter 3, section 3.3.3, page 39. The quantitative
data was collected using a questionnaire involving 185 respondents, of which there
were 132 completed respondents. The respondents were software practitioners from
Saudi Arabian software SMEs. This study aims to analyse and evaluate the Agile
adoption factors represented in the framework in the previous chapter (Chapter 5, see
Figure 5.5) and the hypothesised relationships discussed in the next section.

6.2.1 Development of Hypotheses

The research hypotheses are based on the factors driving Agile adoption as identified
in prior research (Chapter 2) and refined in follow-on studies (Chapter 5). These
hypotheses was developed to fulfil the study’s research objectives and examine the
significance of the direct relationships between the people, knowledge, cultural,
organisational, environmental, technical and process factors and Agile adoption
among Saudi software SMEs, which is the dependent variable, as indicated in Table
6.1. In the following subsection, the relevant hypotheses of the mediating variables
(awareness and knowledge, organisational culture and organisational environment)
are formulated.

Hypo. Independent Dependent Hypothesised
ID Variable Variable Relationships
H1 (+) Team Capability (TC) Agile Adoption (AA) in TC — AA

Saudi Software SMEs

H2 (-)  Customer Involvement (CI)  Agile Adoption (AA) in CI - AA
Saudi Software SMEs

H3 (-)  Training and Learning (TL) Agile Adoption (AA) in TL — AA
Saudi Software SMEs

H4 (-)  Awareness and Knowledge Agile Adoption (AA) in AK — AA
(AK) Saudi Software SMEs

H5 (-)  Organisational Culture (OC) Agile Adoption (AA) in OC — AA
Saudi Software SMEs

H6 (-)  National Culture (NC) Agile Adoption (AA) in NC — AA
Saudi Software SMEs

H7 (-)  Management Support (MS)  Agile Adoption (AA) in MS — AA
Saudi Software SMEs
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H8 (-)  Communication and Collab- Agile Adoption (AA) in CC — AA

oration (CC) Saudi Software SMEs

H9 (+) Organisational Environment Agile Adoption (AA) in OE — AA

(OE) Saudi Software SMEs

H10 (+) Physical Environment (PE)  Agile Adoption (AA) in PE — AA

Saudi Software SMEs

H11 (+) Tools and Technologies (TT) Agile Adoption (AA) in TT — AA

Saudi Software SMEs

H12 (+) Delivery Strategy (DS) Agile Adoption (AA) in DS — AA

Saudi Software SMEs

H13 (+) Agile Software Techniques Agile Adoption (AA) in  AST — AA

(AST) Saudi Software SMEs

Table 6.1: Research hypothesis (direct relationship)

These hypotheses are presented as statements as follow:

Hi:

H2:

H3:

H4:

H5:

Heé:

HT7:

HS:

H9:

Team capability has a positive influence on Agile adoption in Saudi software
SMESs.

Customer involvement has a negative influence on Agile adoption in Saudi
software SMEs.

Training and learning has a negative influence on Agile adoption in Saudi
software SMEs.

Awareness and knowledge is a factor that contributes negatively to Agile
adoption in Saudi software SMEs.

Organisational culture is a factor that contributes negatively to Agile adoption
in Saudi software SMEs.

National culture has a negative influence on Agile adoption in Saudi software

SMEs.

Management support has a negative influence on Agile adoption in Saudi
software SMEs.

Communication and collaboration has a negative influence on Agile adoption in
Saudi software SMEs.

Organisational environment is a factor that contributes positively to Agile
adoption in Saudi software SMEs.
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H10: Physical environment has a positive influence on Agile adoption in Saudi
software SMEs.

H11: Tools and technologies have a positive influence on Agile adoption in Saudi
software SMEs.

H12: Delivery strategy has a positive influence on Agile adoption in Saudi software
SMEs.

H13: Agile software techniques have a positive influence on Agile adoption in Saudi
software SMEs.

To provide a clear perspective of the links between each independent variable (i.e.
the 13 variables) and the dependent variable (Agile adoption in Saudi software SMEs),
the hypothesised relationships are represented as a path diagram using the SmartPLS
software package (described in Section 6.2.4.2) in the model below, as shown in Figure
6.1.

ning and

Customer
Involvement
Team Capabil

Learnlng

Agile Software
Techniques
Awareness and
Kno Iedge atignal Culture

Delivery Strategy

i H4
Tools and \ /6
Technologies
Organisatio
Culture
—‘_‘_“—-1_______ /
H10 Hg
. \‘ -

Physical Communication

Environment ‘-\\\_ and Collaboration
_/ Agile Adoption

Management
Organisatinal Support
Environment

Figure 6.1: Hypotheses and relationships for factors influencing Agile adoption
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6.2.1.1 Mediating Constructs Hypotheses

The mediation effect develops when a third mediator construct acts as an intermediate
in the interaction between two constructs (Baron and Kenny, 1986; James and Brett,
1984). In this research, three constructs can be seen as mediators (awareness and
knowledge; organisational culture; organisational environment), as illustrated in the
path diagram in Figure 6.1. Table 6.2 shows the hypothesised relationships between
the independent variables and dependent variable through a mediating construct, and
these hypotheses are presented as statements after the table.

A mediator such as awareness and knowledge can help to explain the relationship
between the dependent variable (Agile Adoption) and the independent variable
(training and learning) (Altuwaijri and Ferrario, 2022). Our previous empirical studies
conducted in Chapters 4 and 5 indicate that the lack of training and learning events
in Saudi Arabia caused a low level of awareness and knowledge among software
practitioners, which impacted the use of Agile methods in the country. Organisational
culture is another mediating variable that plays a role in the mediating impact of
national culture, management support and communication and collaboration of Agile
adoption (Ahimbisibwe et al., 2015; Ayed et al., 2017). In addition, the empirical
studies conducted in the previous chapters show us that organisational culture can
establish a link between these three variables regarding the use and adoption of Agile
in Saudi software SMEs. Organisational environment can also be used to explain the

relationship between the physical environment and Agile adoption (Altuwaijri and
Ferrario, 2022).

Hypo. Independent Mediating Hypothesised
ID Variable Variable Relationships
H14 (-) Training and Learning Awareness and Knowledge TL — AK — AA

(TL) (AK)

H1b5a (-) National Culture (NC) Organisational Culture (OC) NC — OC — AA

H15b (-) Management Support  Organisational Culture (OC) MS — OC — AA
(MS)

H15c (-) Communication and Col- Organisational Culture (OC) CC — OC — AA
laboration (CC)

H16 (+) Physical  Environment Organisational Environment PE — OE — AA
(PE) (OE)

Table 6.2: Research hypothesis (indirect relationship)

H14: Awareness and knowledge mediates the negative relationship between training
and learning and Agile adoption.

H15a: Organisational culture mediates the negative relationship between national
culture and Agile adoption in Saudi software SMEs.
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H15b: Organisational culture mediates the negative relationship between manage-
ment support and Agile adoption in Saudi software SMEs.

H15c: Organisational culture mediates the negative relationship between communi-
cation and collaboration and Agile adoption in Saudi software SMEs.

H16: Organisational environment mediates the positive relationship between physical
environment and Agile adoption in Saudi software SMEs.

6.2.2 Data Collection Method: Questionnaire

A questionnaire is an effective way to gather original data from a large group of
respondents (Creswell and Creswell, 2018). For this study, a web-based questionnaire
was deemed the best choice to collect data to test the hypotheses and evaluate
the factors affecting Agile adoption among software SMEs in Saudi Arabia. The
relationships of these factors were presented in the path diagram (Figure 6.1). This
is due to the fact that questionnaires allow gathering data from a large number of
participants as well as finding the correlations between various factors. In all, 132
eligible responses were collected from practitioners working in Saudi software SMEs.

6.2.2.1 Questionnaire Design

The questionnaire comprised 52 closed-ended questions and was divided into three
sections, described below:

e Section 1: Demographic Information (Multiple-choice questions)

There are nine questions in this section. These questions were designed to gather
demographic data from the respondents, including their gender, age, role and
work experience. The items also probed information about the respondents’
organisation size, number of team members and the market scope of their
organisation.

e Section 2: Influential Factors of Agile Adoption (Five-point Likert scales)
There are 38 questions in this section and are the main focus of this study. These
questions comprise the 7 categories of factors that influence Agile adoption,
specifically: people factors, knowledge factors, cultural factors, organisational
factors, environmental factors, technical factors and process factors.

e Section 3: Relative Advantage of Agile Adoption (Five-point Likert
scales)
There are five questions in this section. They focused on measuring the main
dependent variable of this study, which is Agile adoption in Saudi software SMEs
based on participants’ experiences.
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Most of the items in the questionnaire were adapted and modified from existing
studies in the Agile literature to suit the Saudi Arabian context. Examples of these
studies were the studies conducted by Chow and Cao (2008) and Misra et al. (2009).
Fink (2015) recommends that researchers adopt past instruments to ensure their
suitability to the respondents. The researcher also developed new items based on
the qualitative data findings presented in the previous chapter. Table 6.3 presents
the variables, the number of measurement items, and their sources. The instrument
contains close-ended questions with a Five-point Likert scale, ranging from strongly
agree = 5; agree = 4; neutral = 3; disagree = 2 and strongly disagree = 1, in order
to reflect the respondents’ perspective.

collaboration

Variable Instrument Items Variable Adapted Source
Type
People Factors
Team capability TeamCapl, TeamCap2, Independent | Misra et al. (2009)
TeamCap3, TeamCap4,
TeamCapb, TeamCap6
Customer Cuslnvl, Cuslnv2 Independent | Misra et al. (2009)
involvement
Knowledge Factors
Training and | TrainLearnl, TrainLearn2, | Independent | Developed by the re-
learning TrainLearn3 searcher based on qual-
itative data findings
Awareness and AwareKnowl, Independent | This factor was origi-
knowledge AwareKnow?2, nally derived from the
AwareKnow3 exploratory study con-
ducted in the previous
chapter, and its items
were developed based
on its data findings
Culture Factors
Organisational OrgCultl, OrgCult2, Independent | Ahimbisibwe et al
culture OrgCult3, OrgCult4 (2015)
National culture | NationCultl, NationCult2, | Independent | Developed by the re-
NationCult3 searcher based on qual-
itative data findings
Organisational Factors
Management MangSuppl, MangSupp2, | Independent | Stankovic et al. (2013)
support MangSupp3, MangSupp4
Communication CommColll, CommColl2, | Independent | Misra et al. (2009)
and CommColl3, CommColl4
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Environmental Factors

Organisational OrgEnvl, OrgEnv2 Independent | Stankovic et al. (2013)
environment

Physical environ- PhyEnv1, PhyEnv2 Independent | Stankovic et al. (2013)
ment

Technical Factors

Tools and tech- ToolTechl Independent | Senapathi and Srini-
nologies vasan (2014)

Process Factors

Delivery strategy DelStr1, DelStr2 Independent | Chow and Cao (2008)

Agile  software AgileTechl, AgileTech2 Independent | Chow and Cao (2008)
techniques

Agile Adoption
Agile Adoption | AgileAdoptl, AgileAdopt2, | Dependent | Vijayasarathy and
in Saudi software | AgileAdopt3, AgileAdopt4, Turk  (2012)  and
SMEs AgileAdopth Senapathi and
Srinivasan (2014)
Table 6.3: Measurement of research variables

The questionnaire was initially written in English before it was translated into Arabic
using the direct translation method (Usunier, 1998). The respondents’ native language
(Arabic) was used to overcome the language barrier and ensure that all of the
participants understood the questions clearly. The link to the online questionnaire was
distributed through email and on social network applications such as Telegram and
WhatsApp. It was published online on the 14th of June 2021 and was made available
online for eight weeks. The questionnaire was distributed to software practitioners
working in Saudi Arabian software SMEs. Copies of the bilingual (English and Arabic)
questionnaires are attached in Appendix C.1 and C.2, respectively.

6.2.2.2 Questionnaire Pilot Test

Before distributing the questionnaire to the respondents, a pilot study was done
to clarify any questions and resolve any potential issues (Saunders et al., 2016).
This process was also conducted to enhance the questionnaire’s content validity,
which is discussed in detail in Section 6.5. This pilot study included six academic
experts (four from UK universities and two from Saudi universities) and five software
practitioners from Saudi Arabia. Following input from the pilot study, three changes
to the questionnaire were made. Firstly, technical words that caused ambiguity were
carefully modified to ensure that the meaning was not changed. Secondly, lengthy
questions were re-phrased and shortened. Thirdly, a few questions were removed as it
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became clear that they were redundant. The modified version was given to the same
group of respondents, and their further feedback was considered. In addition, some
questions were reworded and modified.

6.2.3 Population and Sampling Size

This study adopted a non-probability sampling approach, specifically the snowball
sampling approach (Johnson, 2014). This approach helps to find suitable participants
faster than other methods. In addition, this sampling method is easier to apply and
not time-consuming. The researcher used this approach to find suitable respondents
and then asked them for recommendations for other suitable candidates to join the
study. The study participants were software practitioners working in Saudi Arabian
software SMEs and using Agile methods during the development processes.

A sufficient sample size is needed to ensure the results are reliable and their findings
can be generalised to Saudi software developers. Saunders et al. (2016) mention
that any errors in generalising the results are lower when the sample size is larger.
Furthermore, sample size choice is also influenced by the type of testing performed
during the data analysis (Saunders et al., 2016; Creswell and Creswell, 2018). In this
study, the PLS-SEM approach was used to analyse the quantitative data. There is
no agreed specific sample that researchers should include when using PLS-SEM for
data analysis, however, the ‘10 times rule’ approach is one of the common methods
used in determining the sample size in information system fields (Hair et al., 2014).
It calculates the minimum sample size by multiplying the maximum number of
arrowheads pointing at a latent variable in the PLS model by ten. In this model, the
latent variable, which is ‘Agile adoption’ construct, has maximum arrows pointing to
it (i.e. 13). By applying this approach to the study, a sample size of at least 130 is
required as result of multiplying 13 by 10. However, Hair et al. (2014) argues that
while this approach is commonly used among researchers, statistical power analyses
such as G*Power are more appropriate. Thus, this software was utilised in this study
to determine the minimum sample size (Field, 2017).

Four parameters are required to run this software, which are the effect size (f?),
the error probability («), the statistical power (1- 8 error prob) and the largest number
of predictors pointing at the dependent variable in the model. This study used the
Dattalo (2008) settings to estimate the minimum sample size for the f-test family
(linear multiple regression, fixed model, R? deviation from zero) and the type of
power (a priori compute required sample size = given alpha, power and effect size).
Table 6.4 summarises the parameters identified to compute the minimum sample size
and their values based on Dattalo (2008) settings. Subsequently, as shown in Figure
6.2, the total sample size needed to run PLS-SEM in the developed model was shown
to be 131. Thus, the number of study samples (132) exceeds the minimum sample
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size for PLS-SEM in this light.

Parameter Description and Value

This parameter has three values, small (0.02), medium (0.15)
and large (0.35). The suitable effect size for this study is 0.15.
Error probability Hence the probability of rejecting the null hypothesis is 5% if

Effect size (f?)

() it is true. 0.05 value is a common alpha (a) value.
Power (1- 8 error Type II error indicates that if the null hypothesis is untrue, it
probability) will not be rejected. 0.8 is the common value for power.

The numbers of arrows pointing at the dependent variable
‘Agile software development adoption in Saudi software SMEs’.
The largest number of predictors in the framework is 13.

Number of predic-
tors

Table 6.4: G*Power parameters

6.2.4 Data Analysis Steps

The analysis of quantitative data in this research was performed according to Hair’s
guidelines, consisting of three steps (Hair et al., 2014). These steps begin with
analysing preliminary data, assessing the measurement model and evaluating the
structural model.

6.2.4.1 Preliminary Data Analysis

It is critical to ensure that data are screened for flaws such as outliers and non-
normal data distribution before statistical analyses could be done (Kline, 2016). This
evaluation is critical to obtain more accurate and reliable outcomes.This is even more
critical when considering that the SEM model is predicated on the assumption of
error-free data. The researcher, thus, should address any major issues with the data
collected, such as identifying missing data and testing data for potential biases, such as
common method bias, normality and outliers (Hair et al., 2014; Pallant, 2016). These
major issues were identified by the support of SPSS software. This software was also
used to analyse personal demographic data, as well as organisational information,
such as the organisation’s size and market scope.

6.2.4.2 Structural Equation Modelling (SEM)

The assessment of measurement model and structural model are the second and third
steps in the data analysis, which are the main SEM processes. SEM is a second-
generation multivariate analysis technique that can be used to test complex models
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Central and noncentral distributions  Protocol of power analyses
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Type of power analysis

A priori: Compute required sample size - given o, power, and effect size v
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Determine == Effect size f2 015 Noncentrality parameter A 19.6500000

o err prob 0.05 Critical F 1.8046319

Power (1- err prob) 0.8 Numerator df 13

Number of predictors 13 Denominator df 117

Total sample size 131

Actual power 0.8019061

¥-¥ plot for a range of values Calculate

Figure 6.2: G*Power software results

that have a number of variables to be investigated (Chin, 1998¢; Hair et al., 2011; Chin,
1998a; Hair et al., 2014). This technique, for example, can be used by researchers to
simultaneously assess the constructs in the measurement model and the associations
in the structural mode.

In this study, SEM was used to analyse the correlations between the unobserved
variables and their observed variables in the path diagrams and validate the
hypotheses concerning the relationships between the variables (Figure 6.1) (Hair et al.,
2014; Kline, 2016). The SEM method compares the theoretical model with the data
gathered (Bagozzi and Yi, 1988). Wong (2013) states that SEM, which was utilised
in this study, can analyse both direct and indirect interactions between variables and
analyse a complicated model with several variables. One of the advantages of using
SEM is that it allows researchers to investigate and analyse the correlations between
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the latent variables assessed using several observable variables. In theory, elements in
the proposed model cannot be directly measured. The latent variables are all of the
components in the developed model that cannot be assessed directly. All elements in
the adoption model were considered latent variables in this study, whereas indicators
relate to the measurement items utilised to evaluate these variables.

In SEM, the proposed model was examined at two levels: the measurement and
structural models, according to recommendations by Hair et al. (2014) and Kline
(2016). The measurement model is an important stage in the SEM analysis, as it
assesses the correlation among the variables incorporated in the model and items
measuring these variables. Moreover, to guarantee the instrument accurately measures
what it intends to measure, construct validity and reliability have to be determined
at the measurement level (Hair, 1998; Heale and Twycross, 2015). Meanwhile, the
relationships among the latent variables were examined by the structural model. In
this regard, instead of focusing on the correlation among latent variables and their
indicators, this analysis highlighted the relationships among the construct variables
at this stage. Here, to test the hypotheses, the relationships between constructors
were investigated.

Covariance Based SEM (CB-SEM) and Partial Least Squares SEM (PLS-SEM)
are two types of SEM techniques. According to Hair et al. (2011) and Hair et al.
(2012), one clear difference between CB-SEM and PLS-SEM is their research aims.
The first one is the best approach to use when testing a theory, whereas the second
one is best for building or anticipating a theory. CB-SEM technique must be utilised
under particular criteria, including larger sample size, normally distributed data and
properly described models. However, when using standard least squares estimates,
the PLS-SEM technique aids in assessing the importance of correlations in the model
and the resulting R square (R?) (Gefen et al., 2000). Therefore, the quantitative data
analysis was done using the PLS-SEM technique for this investigation.

According to several reasons, the PLS-SEM approach was selected in this study
to analyse the collected data. Firstly, as stated in Chapter 1, the aim of this study
is to identify how the Agile adoption factors impact the adoption of Agile by Saudi
Arabian software SMEs and evaluate the association between these factors and Agile
adoption. PLS-SEM is the most acceptable choice for analysis, because it was created
primarily for predictive analysis (Hair et al., 2011, 2019; Lowry and Gaskin, 2014).
Secondly, the adoption model used in this study contains a considerable number of
latent variables (i.e. 13), which adds to the model’s complexity. As a result, PLS-SEM
was used, since it can be utilised to define a complicated model. Thirdly, compared
to CB-SEM, PLS-SEM provides superior statistical power for all sample sizes, which
is useful for studies with smaller sample sizes.

PLS-SEM analysis can be conducted using several software packages, including
SmartPLS, PLS-Graph and XLSTAT. SmartPLS 3.0 software was used to analyse



128 6.2. Study Design and Methods

the data for this study since it is a user-friendly software that can support results
with graphs and illustrations (Ringle et al., 2015).

6.2.4.3 PLS-SEM Analysis Procedures

PLS data analysis is a two-phase procedure that must be followed in order for
the analysis to be successful. The measurement model (outer model) is completed
first, followed by the structural model (inner model) evaluation. The focus of PLS-
SEM evaluation is on the metrics that define the model’s prediction capabilities.
According to Hair et al. (2014), the most essential metrics to consider while assessing
the measurement model are indicator reliability, internal consistency reliability,
convergent validity and discriminant validity. In terms of the structural model, Hair
et al. (2014) suggest five phases (Figure 6.3) for evaluating it.

* Assessing Collinearity Issues
Step 1

* Determining the structural model’s Significance and Relevance
Step 2

* R-sguare Assessment
Step 3

* Effect Size (f-square) Assessment
Step 4

*The Predictive Relevance (Q-square) of the Model Assessment
Step 5

Figure 6.3: Structural model assessment steps

6.2.5 Ethical Considerations

As the study involved human participants, ethical considerations were taken into
account before data collection began, as mentioned on page 52 of Chapter 3 (section
3.5). To receive approval, the author completed an FSTREC Application Form.
The submission was approved after ten days, and the reference number FST20126
ERGO FPSE was assigned (see Appendix C.3). All participants received a participant
information leaflet before answering the questionnaire (see Appendix C.4). They were
also required to sign a consent form (see Appendix C.5).
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6.3 Data Analysis Results

The results from the questionnaire related to the impact of the factors stated in the
research model are presented in this section. Firstly, the results of the preliminary
data analysis, specifically testing for missing data, outliers, normality and common
method bias, are discussed. The respondents’ demographic information follows this.
After that, the results of the two stages of SEM analysis (i.e. measurement model
and structural model assessment) are presented.

6.3.1 Results of Preliminary Data Evaluation
6.3.1.1 Resolving Missing Data

One of the issues that can arise in studies which use a survey as a data collection
instrument is missing data (Acuna and Rodriguez, 2004). Due to the risk of bias,
handling missing data is a critical step in statistical analysis (Tabachnick and Fidell,
2007; Hair et al., 2009; Pallant, 2016). Furthermore, SEM analysis can only be
conducted when the data is error-free. Indeed, Kline (2016) states that if the data
gathered has any missing values, the analysis may fail to give credible findings and
establish a model fit.

Despite the careful consideration taken in designing and administering the survey
questionnaire, missing data issues sometimes occur. Missing data can be replaced with
approximated new values or instances with missing values can be removed (Allison,
2003; Acuna and Rodriguez, 2004; Peugh and Enders, 2004). In light of this, two
steps for handling the missing data were used in this study. First, we removed the
questionnaire with 15% or more missing data from the dataset (Hair et al., 2014).
For this study, missing data were observed in 53 (29.1%) of the responses received.
Consequently, the responses with missing data were removed from the dataset, as
the missing values exceeded the allowable rate of 15%. Therefore, only 132 out of
the 185 questionnaires were retained for the final analysis. The second step involved
replacing the missing values for the measurement items with the mean value if the
rate of missing data in each item did not exceed 5%. Items with more than 5% of
data missing should be removed from the analysis. However, no missing data with
more than 5% were detected for any of the indicators of this study, and thus none
were removed as a result.

6.3.1.2 Treatment of Outliers

Following the assessment of the missing values in the questionnaire dataset, all indi-
vidual questions were examined for outliers and other potential concerns (Tabachnick
and Fidell, 2007; Hair et al., 2009). Barnett and Lewis (1994) explained that an outlier
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happens when there are extreme responses to the questions. In this study, outliers
are not considered a concern, because all the items were measured using a Five-point
Likert scale ranging from strongly disagree (1) to strongly agree (5). Therefore, all
of the values fell between one and five, making the extreme values (1 and 5) valid
outliers (Osborne and Overbay, 2004).

The main threat of an outlier comes from responses to certain items being different
from other responses (Osborne and Overbay, 2004; Hair et al., 2014). Similarly, human
intervention in the data input can also cause outliers. As no human interaction occurs
when data is loaded from an internet database into SPSS, the only outliers in this
data can be regarded as valid ones, with no significant threat to the data. After a
rigorous evaluation of the frequencies and distribution of all variables, no outliers were
found in the questionnaire dataset.

6.3.1.3 Normality Assessment

Normality denotes the normal distribution of the sample data. Normality testing
of the variables is critical in multivariate analysis (Tabachnick and Fidell, 2007).
While the normal distribution of the data is not required for the PLS-SEM analysis,
the researcher believes that it is critical to ensure that the data does not deviate
significantly from the normal distribution. Hair et al. (2014) argue that extreme non-
normal distributed data can create challenges in assessing the variables’ significance

As recommended by Hair et al. (2014), skewness and kurtosis measures are used to
determine the distribution of the variables. Skewness reflects the degree of symmetry;,
or the balance between the number of observations below or above the mean in a
distribution (Kim, 2013). Thus, when a case has a positive skewness, most of the
cases are below the mean, while a negative skewness shows that the cases are above
the mean (Kline, 2016). Kurtosis shows if a distribution is highly peaked around the
mean or very flat; in short, a distribution is either excessively peaked or too flat.
Positive kurtosis is represented by thicker tails and a higher peak, whereas negative
kurtosis is denoted by thinner tails and a lower peak.

All independent variables were subjected to a normality test, and the results are
reported in Table 6.5. According to Hair et al. (2014), the dataset has a normal
distribution if the skewness and kurtosis values are between -1.0 and +1.0. The
results revealed that almost all of the items’ skewness and kurtosis values are within
the range of -1.0 to +1.0, indicating that there is no clear evidence of non-normality.
On the other hand, several items such as OrgCult2, DeliStrl, and AdoptAgile3, had
skewness and kurtosis values that were not within the -1.00 to 4+1.00, however, the
values were within the usual cut-off threshold of -2.0 and +2.0, indicating that non-
normality is negligible (Tabachnick and Fidell, 2007). As a result, no strong evidence
of non-normal distributions was observed.
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Latent Variables Indicators Skewness Kurtosis
TeamCapl 0.197 -0.293
TeamCap2 -0.072 -0.660
- TeamCap3 -0.024 -0.208
Team capability TeamCap4 -0.367 -0.162
TeamCapb -0.026 0.354
TeamCap6 -0.052 -0.565
Customer involvement Cuslnvl -0.399 -0.334
Cuslnv2 0.115 -1.029
TrainLearnl -0.270 -0.917
Training and learning  TrainLearn2 -0.033 -0.341
TrainLearn3 0.288 -0.109
Awareness and AwareKnowl -0.408 -0.385
knowledge AwareKnow?2 -0.354 -0.953
AwareKnow3 0.583 -0.728
OrgCultl -0.037 -0.636
.. OrgCult2 1.179 1.510
Organisational culture OrgCult3 _0.006 _1.098
OrgCult4 0.295 -1.083
NationCult1 0.562 -0.586
National culture NationCult2 -0.185 -0.934
NationCult3 -0.218 -0.802
ManagSuppl 0.075 -0.874
ManagSupp2 -0.215 -0.807
Management support 1 Sipp3 0.007 -0.816
ManagSupp4 0.611 0.035
CommColll -0.067 -0.605
Communication and CommColl2 -1.000 0.176
collaboration CommColl3 -0.443 -0.833
CommColl4 -0.231 -0.270
Organisational OrgEnvl -0.768 0.266
environment OrgEnv2 -0.210 -0.657
. . PhyEnv1 -0.968 -0.315
Physical environment PhyEnv2 _0.360 10942
Tools and technologies ToolTechl -0.817 -0.300
Delivery strategy DelStrl -1.127 1.093
DelStr2 -1.127 1.093
Agile software AgileTechl -0.449 -0.250
development AgileTech2 -0.041 -0.585
AgileAdopt1 -1.163 0.306
AgileAdopt2 -0.503 -0.246
Agile adoption AgileAdopt3 -1.355 1.466



132 6.3. Data Analysis Results

AgileAdopt4 -1.384 1.609
AgileAdopth -1.027 0.438

Table 6.5: Data normality distribution

6.3.1.4 Common Method Bias

Since the data were obtained from the same subjects using a single instrument,
common method bias (CMB) may be a concern (Conway and Lance, 2010). When
two measures are derived from the same source, any defect in that source may
contaminate both measures, presumably in a similar style and direction (Podsakoff
et al., 2003). In this regard, both measures may show a correlation that does not
reflect a true relationship, leading to incorrect conclusions. Thus, the researcher used
two instruments, semi-structured interviews and a survey questionnaire to examine
the variables. In addition, CMB checks that measure items can be used for model
building using SEM.

To reduce the occurrence of CMB, two remedies can be used: procedural remedies
and statistical remedies. Procedural remedies are applied during several steps that are
considered part of the research design before gathering quantitative data (Podsakoff
et al., 2003; Conway and Lance, 2010). Firstly, the survey items were divided into
independent and dependent variables, with each one being grouped and labelled.
This eliminated the risk of consistency artefacts, which can contribute to CMB.
Secondly, the survey questions were kept to a minimum, in order to reduce the
amount of time required to answer the questions and to avoid participant fatigue.
Thirdly, all of the elements were double-checked for clarity, conciseness and accuracy.
Fourthly, the respondents’ identities were kept anonymous to reduce the effects of
social desirability, as this can also lead to bias. Lastly, an unrelated question was
added to the questionnaire to avoid respondents answering randomly.

Statistical remedies are conducted after the data collection process using different
kinds of methods to check for CMB. In this study, two methods were considered,
namely Harman’s single-factor and unmeasured marker variable methods (Podsakoff
et al., 2003). The Harmon single factor test determines how much bias exists in
the variance proportion distribution of items. It takes all of the variables (both
independent and dependent) to an unrotated first factor, which should be less than
50%, indicating that there are no CMB problems. As shown in Table 6.6, the first
factor explained 23.9% of the variation in the data in this research, indicating that
CMB was not present and should not be considered a threat. Another method for
identifying CMB was performed in this study using unmeasured marker variable. This
method is computed by comparing the R? values of the dependent variable before and
after the factor score variable pointing to it. The factor score was calculated with the
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support of the SPSS software. If the differences between the R? values is less than 10%,
it indicates that there are no CMB issues. The result of this method, as illustrated
in Table 6.7, suggested the absence of CMB in the dataset.

Initial Eigenvalues Extraction Sums of Squared Loadings
Factor | Total % of Cumulative| Total % of Cumulative
Variance | % Variance | %
1 10.847 25.225 25.225 10.278 23.903 23.903

Table 6.6: Harmon'’s single factor result

R? Values
Latent Variables Without Marker Variable With Marker Variable
Agile adoption in Saudi Soft-
ware SMEs 0.587 0.590

Table 6.7: Unmeasured marker variable result

6.3.2 Demographic Information

The demographic information for the respondents and their organisations are
presented in this section. Demographic data provide a clear picture of the respondents’
backgrounds, including their gender, age, job position, experience in Agile and
software development, size of their organisations, average team size and the number
of development teams they are working with.

6.3.2.1 Respondents’ Demographic Information

The demographic information for the survey’s respondents is presented in Table 6.8.
Out of the 132 respondents, 117 (88.6%) were males and 15 (11.4%) were females. The
majority of the respondents were aged between 23 to 30 (46.9%), followed by 31 to 39
(41.7%) and 40 and above, with 11.4%. In terms of job role, most respondents worked
as Developers (52.3%) at the time the survey questionnaire was conducted. Other job
roles included Designers (15.5%), Project Manager (13.6%), other positions (7.7%),
CTO/CIO (5.8%), CEO (3.2%) and Tester (1.9%). Moreover, the majority 49.3% of
respondents had been working in software development for five to 10 years, 26.5% had
one to four years’ experience and 24.2% had more than 10 years’ experience. With
regard to their experience working with Agile, 50.7% of the respondents possessed one
to four years’ experience, 31.1% had between five to 10 years’ experience, 10.6% had
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less than a year’s experience and 7.6% of respondents had been working with Agile
for 10 or more years.

Questions Answer Options Frequency Percentage Cumulative

(%) Percent

Gonder Male 117 88.6 88.6
Female 15 11.4 100.0

Below 23 years 0 0.0 0.0

Ace 23 — 30 years 62 46.9 46.9

g 31 - 39 years 55 41.7 88.6
Above 40 years 15 114 100.0

CEO 5 3.2 3.2

CIO/CTO 9 5.8 9.0

Project  Manager 21 13.6 22.6

Role (Scrum Master)

Developer 81 52.3 74.9

Designer 24 15.5 90.4

Tester 3 1.9 92.3
Others 12 7.7 100.0

Work Less than a year 0 0.0 0.0
experience 1 —4 years 35 26.5 26.5
in software 5 — 10 years 65 49.3 75.8
development More than 10 years 32 24.2 100.0
Work Less than a year 14 10.6 10.6
experience 1 — 4 years 67 50.7 61.3
in Agile 5 — 10 years 41 31.1 92.4
development More than 10 years 10 7.6 100.0
Table 6.8: Demographic information of respondents’
background

6.3.2.2 Work Information

Table 6.9 presents the information about the respondents’ organisations. The
respondents were asked about the size of their organisations, which were then classified
into categories based on the SMEGA criteria (illustrated in Chapter 2, Section
2.2.3). Specifically, this study focused on respondents form small organisations
(6-49 employees) and medium organisations (50-249 employees). In total, 65.9%
of the respondents were working in small organisations, while 34.1% were working in
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medium-sized organisations when the survey was conducted. When asked about the
number of development teams they were involved in, 77.3% said they were involved
in one development team. Meanwhile, 13.7% of the respondents were involved in two
teams, 4.5% with three teams, and 4.5% said they were involved in more than three
teams. In terms of the size of development team, the respondents mentioned that the
average size was six to 10 members (63.6%), or 11 to 20 members (25%), or one to five
members (11.4%). Lastly, when asked about the market scope of their organisations,
70.5% of the respondents stated they were working in local organisations, while 29.5%
were working in national firms. No one was working for an international organisation.

. . P lati
Questions Answer Options Frequency FAEIUEED (Ul

(%) Percent
Small (6-49 employees) 87 65.9 65.9
Organisation Medium (50-249 em- 45 34.1 100.0
size ployees)
1 team 102 77.3 77.3
df“erlr(‘)ber ;)ft 2 teams 18 13.7 91.0
Vteafn"; ™3 teams 6 45 95.5
More than 3 teams 6 4.5 100.0
Average 1 — 5 members 15 11.4 11.4
number of 6 — 10 members 84 63.6 75.0
team 11 — 20 members 33 25.0 100.0
members More than 20 members 0 0.0 100.0
International 0 0.0 0.0
Market National 39 29.5 29.5
scope Local 93 70.5 100.0
Table 6.9: Demographic information of respondents’
organisations

6.3.3 Measurement Model Assessment

Before conducting further statistical analysis, it is critical to check the instrument’s
dependability and assure the quality of the measures. Therefore, the associations
between latent variables and their indicators were examined at the measurement level.
As previously stated in Section 6.2.4.2, latent variables reflect all of the components
in the framework, including ‘Agile adoption in Saudi software SMEs’ component,
whereas indicators represent the questions used to test these elements. In total,
14 latent variables were included in this study’s analysis, and these variables were
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measured using 43 items (indicators). These variables and their indicators used in
this study are shown in Table 6.3 in Section 6.2.2.

Assessing the construct reliability and validity is an important stage in SEM that
improves the precision of the investigation. As mentioned by Bagozzi and Yi (1988),
to avoid random error and method variance, the reliability and validity of constructs
can be examined using a variety of ways. As a result, four steps were followed in
this study, as suggested by Hair et al. (2014); namely indicator reliability, internal
consistency reliability, convergent validity and discriminant validity. The next sections
will present the results of these four steps.

6.3.3.1 Step 1: Indicator Reliability

The reflective indictor reliability test demonstrates whether the indicator measures
the construct accurately (Hulland, 1999). Thus, to measure that in this study,
indictor loadings and the Rho-A test were applied (Hair et al., 2014). The estimated
correlations in reflective measurement models (as shown in the arrows from the latent
variable to its indicators) serve as indicator loadings, whereas Rho-A indicates the
degree to which all of the items measure the same construct (Wong, 2013). Thus,
loadings have a primary importance in the evaluation of reflective measurement
models. The range of indictor loadings and Rho-A values is 0 to 1, with larger value
signifying higher reliability.

The general guideline is that an indicator’s outer loading value should exceed 0.7,
and any loading less than 0.4 should be excluded from the model (Hair et al., 2011).
Meanwhile, the researcher should evaluate the indicators with loadings between 0.40
and 0.70. These indicators should only be excluded if they cause the construct’s
composite reliability or average variance extracted values to exceed the threshold
(Hair et al., 2011, 2014). As shown in Table 6.10, the loadings are denoted as
‘iteration0’ before item deletion and ‘iterationl’ after item deletion with a loading
less than 0.4. Five items (i.e. TeamCapl, TeamCap6, NationCultl, CommColll,
CommColl2) are excluded from the model, as their loadings were less than 0.4. In this
regard, the proceeding section will discuss whether this action impacts the composite
reliability values and average variance extracted values. Most items show the outer
loadings above 0.7, except for TeamCap2, TeamCap4, TrainLearnl, AgileAdoptl,
AgileAdopt2 and AgileAdopt5, with the scores of 0.598, 0.697, 0.622, 0.649, 0.686
and 0.668, respectively. As shown in the table below, while these values were below
0.7, they are still higher than 0.4.

The Rho-A test was performed in this study, as it is considered to be more accurate
and a good measure of indicator reliability. The higher value of Rho-A reflects a
stronger internal consistency, and subsequently, reliability (Pallant, 2016). In general,
a Rho-A value of 0.7 or higher is considered extremely good; 0.6 to 0.7 is acceptable,
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and less than 0.6 is considered low and unsatisfactory (Pallant, 2016; Field, 2017).
Table 6.10 presents the Rho-A values for all of the latent variables. The results reveal
that all of the constructs had Rho-A values higher than 0.7, indicating that they
exceeded the minimal threshold.

6.3.3.2 Step 2: Internal Consistency Reliability

Another test utilised in this study to analyse the construct reliability is the internal
consistency test. This test is a critical step in the SEM analysis, in which any study
not considering this step is misleading (Gefen et al., 2000). To do this, the composite
reliability (CR) test was employed, as advised by Hair et al. (2014). Composite
reliability determines an item’s absolute contribution to the construct to which it is
assigned (Hair et al., 2014). The following formula, proposed by Hair et al. (2014),
was used to calculate composite reliability, which was used to assess the construct’s

reliability:

o (T o)

SO )R+ > var(e;) '

A figure of [; denotes the standardised outer loading of the indicator variables, while
e; denotes the measurement error of the indicator variable. wvar(e;) represents the
variance of measurement error. In light of this, the composite reliability values vary
between 0 to 1. The higher reliability of a construct is indicated by a higher value of
the composite reliability. For exploratory research, composite reliability between 0.06
to 0.70 is deemed acceptable, while a value of 0.7 to 0.90 is considered satisfactory
(Gefen et al., 2000). Any value less than 0.60 indicates a lack of internal consistency
reliability.

Table 6.10 lists the composite reliability of all the latent variables. Here, all of the
constructs demonstrate composite reliability exceeding 0.7, which is the minimum
threshold. Thus, the results showed that the constructs were reliable, and the
researcher could proceed with further analysis.

LatentVariables Indicators (itLe(:'z;(:ii:st) (iif;(;-z(:iigfsl) RhoA CR
TeamCapl *.0.001 -
TeamCap2 0.569 0.598

Team capability TeamCap3 0.881 0.889 0.811 0.839
TeamCap4 0.680 0.697
TeamCapbh 0.800 0.806

TeamCap6 *0.348 -
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collaboration ., co13 %(.378 - 0.717 — 0.875
CommColl4 0.881 0.878
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environmen OrgEnv2 0.941 0.941
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AgileAdopt1 0.611 0.649
AgileAdopt2 0.687 0.686
Agile adoption o P 0.787  0.847
AgileAdopt3 0.803 0.812
AgileAdopt4 0.814 0.801
AgileAdopt5 0.688 0.668

Table 6.10: Construct reliability with results (the asterisk
implies items with loadings less than 0.4)

6.3.3.3 Step 3: Convergent Validity

Convergent validity is a method for determining the relationship among the measured
variables measuring a single construct (Tabachnick and Fidell, 2007; Pallant, 2016).
A strong correlation between items for the same construct indicates that items
accurately represent the intended construct. The convergent validity of this study
was determined using the Average Variance Extracted (AVE) (Fornell and Larcker,
1981; Bagozzi and Yi, 1988). The minimum reference value is 0.50 which shows that
the latent variables explain more than half of the variance in their indicators. Hulland
(1999) asserts that researchers should analyse the values of AVE for all latent variables
in the model. Equation 6.2, as shown below, was used to calculate AVE, as suggested
by Hair et al. (2014):

2ict
AVE = &=t 2
v M 6.2)

l; demonstrates the standardised factor loading, which represents the number of items.
A specific construct was measured using M indicators. Convergence is denoted when
the constructs’ AVE values (as shown in Table 6.11) exceed the threshold of 0.5. The
researcher deliberated before deciding to remove six indicators with low loadings (less
than 0.4), as discussed in Section 6.3.3.1. In addition, two constructs, namely ‘team
capability’” and ‘communication and collaboration’, were found to have loadings below
0.5. This result implied a low relationship between some measurement items and their
latent construct. After removing indictors with loadings less than 0.4 for these two
constructs, the AVE value exceeding 0.5, which is the minimum threshold. In light of
this, the results of all constructs confirm the convergent validity.

6.3.3.4 Step 4: Discriminant Validity

According to empirical standards, discriminant validity refers to the degree to which
a construct is distinct from others and has the strongest relationships with its items
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Latent Variables AVE Latent Variables AVE
Team capability 0.571 Customer involvement 0.773
Training learning 0.601 Awareness and knowledge 0.649
Organisational culture 0.672 National culture 0.741
Management support 0.608 Communication and collaboration  0.778
Organisational environment  (0.891 Physical environment 0.883
Tools and technologies 1.000 Delivery strategy 0.889
Agile software techniques 0.758 Agile adoption 0.528

Table 6.11: Convergent validity (AVE values)

(Hair et al., 2014). In this sense, discriminant validity verifies that a construct
captures a distinct occurrence that is not described by other constructs in the model
(Hair et al., 2014). Furthermore, it aids in the reduction of multicollinearity between
latent constructs.

Discriminant validity can be obtained through several approaches. In this study,
the Fornell-Lacker criterion approach and the cross-loading approach were used
to determine the discriminant validity. According to the Fornell-Lacker criterion,
discriminant validity is verified when the AVE square root is higher than the
correlations between the construct (Fornell and Larcker, 1981). Table 6.12 shows
the results of this criterion, which showed that the AVE square roots (the diagonal
values in the table) for all of the latent constructs were higher than the correlation
between these constructs. The second approach used for determining the discriminant
validity in this study was the cross-loading approach. In this case, the loading of items
should be higher than all cross-loadings (Chin, 1998b,a; Gotz et al., 2010). The results
of this approach are presented in Appendix A.6. Overall, the loading values of each
item were higher than the cross-loadings for other items. These results, therefore,
show adequate evidence that the latent constructs have discriminant validity.

6.3.4 Structure Model Evaluation

After ensuring that the validity and reliability of the constructs in the measurement
model, the next step was evaluating the structural model (Hair et al., 2014). The
purpose of the structural model evaluation is to see if the model is supported by the
empirical data. This evaluation validates the degree of influence between the model’s
constructs and the model’s predictive aspect. The constructs in the structural model
can be divided into exogenous and endogenous constructs. 'Exogenous’ constructs
are those that are latent and have no structural path leading to them. Meanwhile,
‘endogenous’ constructs are latent constructs that can be described by other constructs
(Kline, 2016; Garson, 2016). Subsection 6.5.4.3 discusses the systematic procedure in
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AA AST AK CC CI DS MS NC OE ocC PE TC T TL
AA 0.726
AST  0.036 = 0.871
AK 0391 0392 0.806
CC | 0480 0169 03564 0.882
CI 0539 009 0363 0526 0879
DS 0436 0077 0276 0400 0525 0943
MS | 0371 0215 0573 0728 0422 | 0140 0.780
NC | 0223 -0040 0007 0105 0132 0201 0162 0.861
OE | 059 0179 0509 0.758 0604 0395 0752 0187 0.944
OoC | 0462 0177 0648 0.740 0580 0444 0771 0230  0.761 | 0.820
PE 0223 0120 0010 0183 0178 0084 0309 0338 0357 0180 0940
TC | -0275 0162 0260 0214 -0036 0006 0123 -0120 -0.017  0.026 -0.073 0.756
TT 0322 0050 0221 0344 0230 0282 0258 0316 0324 0331 0319 0082 1000
TL 0298 0145 0393 0304 0151 0128 0432 0160 0384 | 0353 0140 -0.064 0028 0.776

Table 6.12: Discriminant validity (Fornell-Lacker criterion)

structural model assessment, which is guided by the five steps presented below.

6.3.4.1 Step 1: Assessing Collinearity Issues

The path coefficient () results must be examined for collinearity issues among the
exogenous constructs. This is because bias may occur if the route’s estimation involves
crucial collinearity among the predictive constructs (Hair Jr et al., 2017). This
assessment ensures that no two or more constructs in the structural model measure
the same attributes, as this indicates no collinearity issues among them (Echambadi
and Hess, 2007). Collinearity difficulties influencing the endogenous construct are
determined by the Variance Inflation Factor (VIF) values. In this study, the VIF
values for all constructs were found to be less than the threshold value (i.e. five)
(Henseler et al., 2009). This result indicated that there was no substantial collinearity
between the model’s exogenous components, as shown in Table 6.13.

Exogenous Variables AA AK OE OC
Team capability 1.314

Customer involvement 1.959

Training and learning 1.429 1.000

Awareness and knowledge 2.504

Organisational culture 4.594

National culture 1.355 1.027
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Management support 4.481 2.161
Communication and collaboration 3.530 2.128
Organisational environment 4.136 1.000
Physical environment 1.509

Tools and technologies 1.384

Delivery strategy 1.844

Agile software techniques 1.243

Table 6.13: Collinearity issues (VIF value)

6.3.4.2 Step 2: Determining the Structural Model’s Significance and
Relevance

After addressing the collinearity difficulties in the first step, the second step was
to examine the potential relationships between the construct variables. The path
coefficient, critical ratio and p-value were used to examine the relationships between
latent variables in this study (Hair et al., 2011).

The strength of the relationship between two latent variables is represented by the
path coefficient values (Wong, 2013; Hair et al., 2014). A standardised value ranging
from -1 to +1 is assigned to each path. A negative value denotes that the variables
in the structural model are negatively associated and vice versa. Meanwhile, the
critical ratio is represented by the t-value or z-value. The t-value, which was used
in this study, is determined by dividing the unstandardised path coefficient with the
standard error. As suggested by Hair et al. (2014), a t-value of 1.96 or higher denotes
a significant coefficient value. While the p-value indicates the statistical significance
of the relationships between the constructs. In general, the p-value indicators are
considered very strong when their value less than or equal to 0.01, strong when its
value is greater than 0.01 and less than or equal to 0.05, moderate when its value is
greater than 0.05 and less than or equal to 0.10, and weak when its value is greater
than 0.10.

Direct Relationships

The PLS bootstrapping function was used in this step to assess the direct
relationships with 5,000 subsamples in the SmartPLS software package following Hair
et al. (2014) recommendation. Figure 6.4 shows the path coefficients of the research
model with the p-value in parentheses. In addition, when the t-value of the path
was greater than 1.96, it is presented as an asterisk. Meanwhile, the results of direct
effects (H1 to H13) are listed in Table 6.14, along with whether the decision to accept
or reject the hypotheses relationships was made.
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Figure 6.4: Structural model results
. . Std Std L.

H# Relationship Beta Error t-value p-value Decision
H1 TC — AA 0.357  0.073 4.973 0.000*** Supported
H2 CI - AA -0.218 0.08 2.736 0.006*** Supported
H3 TL — AA 0.049  0.087 0.562 0.574  Not Supported
H4 AK — AA -0.345 0.095  3.652  0.000*** Supported
H5 OC — AA -0.349 0.132 2.654 0.008*** Supported
H6 NC — AA 0.086 0.089  0.971 0.332  Not Supported
H7 MS — AA -0.071 0.166 0.428 0.669 Not Supported
HS8 CC — AA 0.200 0.131 1.523 0.128 Not Supported
H9 OE — AA 0.338 0.129 2.629 0.011%* Supported
H10 PE — AA 0.010  0.08 0.119 0.905 Not Supported
H11 TT — AA 0.117  0.069 1.972 0.092* Supported
H12 DS — AA 0.131  0.095 1.374 0.169  Not Supported

H13 AST — AA -0.100  0.088 1.142 0.253  Not Supported
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H14 TL — AK — AA -0.136 0.042  3.232  0.001*** Supported
Hilba NC — OC — AA -0.047 0.027 1.963 0.088* Supported
H15b CC — OC — AA -0.134 0.049  2.764  0.006*** Supported
H15¢ MS — OC — AA -0.164 0.071  2.317  0.023** Supported
H16 PE — OE — AA 0.121 0.055 2.209 0.028%** Supported

Table 6.14: Relationships for hypothesis testing (Effect
significant:*p<0.10; **p<0.05; ***p<0.01)

According to the structural model results (Figure 6.4) and Table 6.14, six of the 13
hypotheses were statistically significant for predicting Agile Adoption in Saudi SMEs,
whereas the remaining seven hypotheses were not. It was found that the hypothese
H1, H2, H4, H5, H9 and H11 were statistically significant. The t-values and p-values
of the paths estimated for H1, H2, H4 and H5 exceeded 1.96 for t-values and were
lower than 0.01 for the p-values. These results provide substantial evidence that these
hypotheses are supported and have a very strong effort. Indeed, the hypotheses paths
were found to be negatively linked for H2 (8 = -0.218), H4 (8 = -0.345) and H5 (5
= -0.349) while the others are linked positively. Hypotheses H9 were shown to have
significant efforts as (t > 1.96, p < 0.05) and was found to be positive supported
(8 = 0.338). The results also showed that hypothesis H11 are moderately supported
(t-value > 1.96, p-value < 0.10). In contrast, the results for a number of hypotheses
(i.e. H3, H6, H7, H8, H10, H12 and H13) were not found to be statistically significant.
These results will be discussed in detail in the discussion section.

Indirect Relationships
Indirect relationships (i.e. H14, H1ba, H15b, H15¢, H16) occur when a construct
acts as an intermediary in the interaction between two other constructs; this is called
a mediation effect, as discussed in Section 6.2.1.1. This effect exists in the model when
an independent construct influences the independent construct through a mediator.
Using SmartPLS software, the bootstrapping function was used to assess the indirect
relationships of 5,000 subsamples following the recommendation of Hayes and Preacher
(2014). This mediation effect can be assumed to be a full mediation when there is no
direct relationship between the independent and dependent variable. However, when
a mediator variable plays an intermediary role between these two variables, there is
a significant relationship. On the other hand, the effect can be characterised as a
partial mediation when there is a direct significant relationship between independent
and dependent variables and also an indirect relationship through a mediator.
Table 6.14 shows the results of the mediator assessment. The results show
that mediating variables (i.e. awareness and knowledge; organisational culture;
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organisational environment) can be significantly mediate the relationship between the
independent and dependent variables. These mediating variables can be characterised
as a full mediation, as without them, there is no relationship between the independent
variable and dependent variable. Thus, H14, H1ba, H15b, H15c and H16 are
supported in this study, as the t-values were found to exceed 1.96 and the p-value was
lower than 0.10.

6.3.4.3 Step 3: R-square Assessment

The coefficient of determination (R? value) measures the accuracy of a model’s
prediction, which measures the variance in a dependent construct that is explained
by other independent constructs. It is one of the most popular statistics in structural
model evaluation (Henseler et al., 2009; Hair et al., 2011, 2014). R? ranges depend on
the model complexity and research discipline. In this study, the analysis of variance
of the construct was conducted based on works by Cohen (1988) and Chin (1998b).
In general, the range of R? values is between 0 and 1. Furthermore, when the R?
values for endogenous latent constructs are higher, the model’s predictive accuracy
is higher. The rule of thumb of R? values categorised by Chin (1998a) is 0.75 being
substantial, 0.50 being moderate and 0.25 being weak.

As shown in Figure 6.4 presented in the previous step, the R? of the study’s
dependent variable ‘Agile adoption in Saudi software SMEs’ was 0.587. These
independent constructors may explain 58.7% of the variance in SMEs’ desire to
embrace Agile. The findings suggest that the study model may be utilised to
statistically explain the adoption of Agile by Saudi Arabian software SMEs. As
suggested by Hair et al. (2014), the adjusted coefficient of determination (R*Adj)
was calculated to avoid bias in the complex model using the formula below:

n—1

2 . s
Rig=1-(1-R).——

adj (63)
n represents the sample size, and k denotes number of exogenous latent variables
predicting the endogenous latent variable examined. In this regard, the R?Ldj of the
main exogenous latent variables (AA) = 0.541 was significant, hence, the enhanced

conceptual model is considered acceptable.

6.3.4.4 Step 4: Effect Size (f?) Assessment

After examining the R? for all of the endogenous constructs, the effect size (f2) was the
first quality criterion used for evaluating the structural model, which measured the R?
value changes in the exogenous construct. When an exogenous construct is removed
from the model, the effect size f? predicts the R? value. This difference indicates
whether the missing construct significantly impacts the endogenous construct (Hair
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Jret al., 2017). Based on its importance, the impact size for this study was calculated
using the formula put forward by Hair et al. (2014):

2 2
f2 - Rincluded B Rezcluded (6 4)
= 5 .
1- Rincluded

R? vdeq @0d R2, . represent the R? values of the endogenous latent variable after
the inclusion or exclusion of specific exogenous from the model. The threshold of f?
values follows Cohen’s guidelines, which are: 0.02 shows a small effect, 0.15 represents
a moderate effect, and 0.35 represents the significant effects of the exogenous latent
variables (Cohen, 1988). Changes in the R? values can be determined by calculating
the PLS path model twice. The first calculation included the exogenous latent
variable, as calculated in the previous section (R* values = 0.587). The second
calculation was conducted by excluding the exogenous latent variable.

Table 6.15 presents the effect size, f2, for all of the exogenous variables in this
study. As described in Cohen (1988) criteria, ‘team capability’ had both a medium
and high effect, while the other variables had a small effect on the decision to adopt
Agile among software SMEs. Other constructs, including ‘management support’ and
‘physical environment’, were shown to have no effect on Agile adoption, because the
effect size was below 0.02.

Exogenous Variables R?* excluded Effect size (f?)
Team capability 0.499 0.213
Customer involvement 0.563 0.058
Training and learning 0.572 0.036
Awareness and knowledge 0.548 0.094
Organisational culture 0.561 0.063
National culture 0.581 0.014
Management support 0.586 0.002
Communication and collaboration 0.576 0.027
Organisational environment 0.562 0.060
Physical environment 0.586 0.002
Tools and technologies 0.578 0.022
Delivery strategy 0.580 0.017
Agile software techniques 0.578 0.022

Table 6.15: Effect size (f-square)

6.3.4.5 Step 5: The Predictive Relevance of the Model Assessment

The second criterion for evaluating the structural model’s quality was predictive
relevance, as measured by Q? (Chin, 1998a; Henseler et al., 2009; Hair et al., 2014).
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In reflective measurement models of dependent constructs, @ is a measure of the
model’s predictive significance, as it predicts the data points of the indicators. In
addition, it emphasises the extent to which the model’s prediction is accurate.

The blindfolding algorithm was used to determine the adjusted predictive relevance
of the model for the main endogenous construct ‘Agile Adoption in Saudi software
SMEs’. When using this algorithm, the omission distance (D) had to be set between
five and 10, as recommended by Hair et al. (2014). In this study, the omission distance
d was set at seven. As a guideline by Chin (19980) and Hair et al. (2014), a Q2 value
of an exogenous variable larger than zero indicates the presence of predictive relevance
of the model for that variable.

In this study, the Q2 value of the endogenous construct exceeded the threshold of
0 at 0.281. The result confirms that the structural model has a predictive relevance
in examining Agile adoption among Saudi software SMEs, confirming the quality of
the study’s structural model.

6.4 Discussion of the Findings

This section discusses the findings of the quantitative analysis (presented in the
preceding section) of data collected through a survey of 132 software practitioners in
Saudi Arabia. Specifically, the section focuses on how the factors identified (people,
knowledge, cultural, organisational, environmental, technical and process factors) as
well as the correlations between these, directly affect the adoption of Agile by software
SMESs in Saudi Arabia. This study also examines the mediating effects of the variables
(awareness and knowledge; organisational culture; organisational environment) and
concludes by presenting the final model for Agile adoption in Saudi software SMEs.

6.4.1 The Relationship Effects

The relationship effects between factors were examined by conducting the PLS-SEM
analysis (see Table 6.14). The analysis found six factors which had a statistically
significant direct relationship with Agile adoption, while seven factors were found to
have no significant relationship. The findings support six hypothesised relationships
(H1, H2, H4, H5, H9 and HI11). These hypotheses relate to the role of team
members, customer involvement, awareness and knowledge, organisational culture,
organisational environment and tools and technologies. On the other hand, the other
hypotheses (H3, H6, H7, H8, H10, H12 and H13) did not show significant direct
relationships, as they obtained low t-values and high p-values. These hypotheses relate
to training and learning, national culture, management support, communication and
collaboration, physical environment, delivery strategy and Agile software techniques.
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This study also considered the mediation effects on Agile adoption of awareness
and knowledge, organisational culture and organisational environment, as shown in
the study model (Figure 6.1). All the hypotheses relating to the mediation constructs
were validated by the PLS data (H14, H1l5a, H15b, H15¢ and H16). Training and
learning, national culture, management support, communication and collaboration
and physical environment were found to have an indirect impact on Agile adoption.
The model shows that 58.7% of the variances in Agile adoption in Saudi software
SMEs can be explained by the model’s independent factors.

This study’s findings are statistically significant, indicating that the study model
has good explanatory power in predicting the factors influencing Agile adoption. The
most impactful facilitators to Agile adoption are ‘team capability’, ‘organisational
environment’ and ‘tools and technologies’. In contrast, ‘organisational culture’,
‘awareness and knowledge’ and ‘consumer involvement’ are the most significant
hindrances to adoption. Each of these factors is discussed and examined in
the following subsections based on the literature (Chapter 2) and the empirical
investigation undertaken in Chapter 5. All path coefficient () values, t-values and
p-values in this section are presented in Table 6.14 in Section 6.3.4.2.

6.4.1.1 Team Capability

One of the essential prerequisites for Agile adoption in software development is the
presence of a capable team that is technically skilled, competent and motivated. An
efficient and successful team increases the likelihood of adopting Agile (Cockburn and
Highsmith, 2001). The PLS-SEM analysis finds that ‘team capability’ has a
statistically significant influence on Agile adoption. This relationship has a
t-value of 4.973 and a p-value of less than 0.01, indicating that this factor has a very
strong effect on Agile adoption. The path coefficient (/3) value of 0.357 indicates a
positive association between ‘team capability’ and Agile adoption. It indicates that
this factor has the strongest relationship and is the most impactful facilitating factor
on Agile adoption in Saudi Arabia, supporting hypothesis H1, “team capability has a
positive influence on Agile adoption in Saudi software SMFEs.”

These results go in parallel with those of Chow and Cao (2008); Conboy (2009);
Asnawi et al. (2012); Sheffield and Lemétayer (2013) and Tam et al. (2020). Even
though these earlier studies were conducted in different settings, they also show that
‘team capability’ has a significant impact and positively influences Agile adoption.
This finding is also supported by the experts interviewed (see Chapter 5), of whom
66.7% strongly agreed and 33.3% agreed that ‘team capability’ is one of the most
significant factors for Agile adoption. The experts believed that there are a number
of professional and skilful practitioners in Saudi Arabia who encourage the adoption
of Agile. Thus, the exploratory and explanatory findings show that ‘team capability’
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is considered one of the main facilitators for Agile adoption in this context. This
factor plays a significant role, as SMEs are mostly made up of teams, where team
members’ skills such as self-organising and motivating are undeniably vital to Agile
adoption. Senior management should therefore select team members carefully, based
particularly on their skills and knowledge.

6.4.1.2 Customer Involvement

This factor revolves around customers’ role in the development of Agile. It
encompasses customers sharing information and collaborating with team members to
ensure that projects are completed in accordance with needs and expectations. The
PLS-SEM analysis finds that the level of customer involvement influences
Agile adoption. A negative relationship was also found between this factor and
Agile adoption, as (§ = -0.218). The ‘customer involvement’ factor has a significant
influence on adoption, with the t-value equal to 2.736 and the p-value smaller
than 0.01. This variable path coefficient indicates that low customer involvement
significantly hinders Agile adoption among Saudi software SMEs, with an impact
of 0.218, and could reduce the chances of Agile adoption. Based on this finding,
hypothesis H2, “customer involvement has a negative influence on Agile adoption in
Saudi software SMEs”, was supported.

The current study’s findings are consistent with those of previous empirical studies
(Chow and Cao, 2008; Misra et al., 2009; Sheffield and Lemétayer, 2013; Vithana
et al., 2018; Tam et al., 2020), which confirmed that ‘customer involvement’ has an
impact on Agile adoption and is one of the major prerequisites for successful adoption.
According to the experts interviewed in the previous chapter, 33.3% ‘strongly agreed’
and 58.3% ‘agreed’ about the necessity of customer interaction in Agile adoption.
They believe it presents a key challenge to Agile adoption in Saudi Arabia, owing
to a lack of consumers’ awareness of Agile, a lack of time, and a lack of confidence
between them and Agile development teams. In this light, both the qualitative and
quantitative findings highlight the importance of ‘customer involvement’ in SMEs’
acceptance of Agile adoption.

As a result, firms must be aware of this, be conscious of their customers’ time,
and take client availability into account in order to arrange for effective customer
engagement in Agile teams. Furthermore, clients - and particularly customers from
government agencies - must be aware of Agile and how it works in order to be
successfully involved in Agile teams, and must be able to make decisions such as
approval, rejection and defining project goals and priorities. Based on these findings,
additional research using a qualitative approach should be conducted to study the
impact of this element on the adoption of Agile in Saudi Arabia. This is because a
key aim of Agile is to develop software as efficiently as possible to satisfy consumers’
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needs. It requires customers’ involvement, commitment to the project and engagement
with the development team. Thus, a study of the practical challenges of involving
customers and collaborating with them in Saudi Arabia is suggested.

6.4.1.3 Training and Learning

This factor relates to stakeholders’ use of training and learning events to improve
their skills to help achieve their goals and objectives. These events help to accelerate
the adoption of Agile by software organisations, and they should be ongoing and
regular for effective adoption. The PLS-SEM analysis finds that the ‘training
and learning’ factor has no statistically significant direct correlation with
software SMEs’ desire to adopt Agile, since the t-value is less than 1.96 and the
p-value exceeds 0.10. Hence, the findings of this study do not support hypothesis H3,
“training and learning has a negative influence on Agile adoption in Saudi software
SMFEs.” This result contradicts the findings of a previous study by Wan and Wang
(2010), which indicated that ‘training and learning’ could encourage Agile adoption.
The present finding is however consistent with that of another study by Vithana et al.
(2018), which found that this factor does not affect Agile adoption among Sri Lankan
software developers. As well as this, the exploratory findings from the interviews
(Chapter 5) revealed that the majority of experts (83.3%) agreed that ‘training and
learning’ are essential factors in Agile adoption. They also stated that a lack of such
events has prevented Saudi software SMEs from adopting Agile.

Even though the findings of this study suggest that ‘training and learning’ has no
direct effect on Agile adoption, they indicate that it has an indirect relationship
with Agile adoption via the ‘awareness and knowledge’ factor. The PLS
data revealed that ‘awareness and knowledge’ mediates the relationship between the
‘training and learning’ factor and Agile adoption. This indirect relationship is negative
(8 = -0.136) and has a statistically significant effect, with a t-value of 3.232 and a
p-value of 0.001. As there is no direct relationship between the ‘training and learning’
factor and Agile adoption, the ‘awareness and knowledge’ factor is considered to have
a full mediating effect on this relationship. This finding thus confirms hypothesis
H14, “awareness and knowledge mediates the negative relationship between training
and learning and Agile adoption.” This finding contradicts previous studies which
found that ‘training and learning’ had a direct impact on adoption.

Organisations should therefore give their employees access to continuous training
and learning. This will enhance their awareness and knowledge of Agile and increase
their ability to adopt Agile methods. In addition, these training and learning events
must be conducted for other stakeholders, for example, management teams and
customers. These events also have to come from academic institutions and government
bodies. Additional research should be conducted utilising different approaches to
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study this issue in greater depth.

6.4.1.4 Awareness and Knowledge

This factor refers to the level of awareness and knowledge of Agile which stakeholders
require in order to understand such things as the information, skills and expertise
needed to adopt and use Agile methods. It emerged from interviews with software
development experts, as presented in Chapter 5. The PLS-SEM analysis finds
that the ‘awareness and knowledge’ factor has a statistically significant
influence on the adoption of Agile in Saudi Arabia. This association has a
t-value of 3.654 and a p-value less than 0.01. It has a negative effect (5 = -0.345),
indicating that the low level of Agile awareness and understanding among stakeholders
in Saudi Arabia hinders software SMEs from adopting Agile. The findings of this study
revealed that this relationship has a strong effect relative to the strengths of the other
independent components, with an impact score of 0.345. As a result, hypothesis H4,
“awareness and knowledge is a factor that contributes negatively to Agile adoption in
Saudi software SMFEs”, was supported.

The PLS-SEM analysis result supports the findings of previous studies, such as
Cockburn and Highsmith (2001), which discuss the influence of practitioners’ level
of Agile awareness on its adoption and usage. This finding suggests that lack of
‘awareness and knowledge’ is a barrier to Agile adoption in Saudi Arabia. The
qualitative analyses conduced in Chapter 5 found that most experts interviewed
are concerned about the impact of this factor among important stakeholders, such
as software practitioners, customers and managers, and believe this element has a
substantial impact on Agile adoption. Furthermore, it has a mediating effect on
the relationship between ‘training and learning’ and Agile adoption, as previously
discussed. The result implies that Saudi software SMEs must consider this factor
when adopting Agile.

There is a need to increase the awareness and knowledge of Agile among
stakeholders in the country. This can be achieved by paying attention to the training
and learning events by a growing number of Agile education initiatives, workshops and
seminars for software practitioners, students, customers and public in Saudi Arabia
from institutions and organisations to have a good understanding of Agile in order to
increase its adoption among software SMEs.

6.4.1.5 Organisational Culture

Organisational culture is defined as a set of values, assumptions, attitudes, experiences
and beliefs that define an organisation and differentiate it from other organisations.
The PLS-SEM analysis finds that ‘organisational culture’ has a negative
contribution on Agile adoption in Saudi Arabia (§ = -0.349). According to
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the correlation path coefficient, which reflects the strength of its relationship with
Agile adoption, ‘organisational culture’ is the second strongest of the 13 factors
hypothesised, with an impact of 0.349. In the context of Saudi Arabian software
SMEs, this factor is seen as one of the most significant hindrances to Agile adoption.
The association between this factor and Agile adoption has a t-value of 2.654 and
a p-value of less than 0.01, also indicating a very substantial influence. Therefore,
hypothesis H4, “organisational culture is a factor that contributes negatively to Agile
adoption in Saudi software SMFEs”, was supported.

These findings are consistent with the findings of other studies that identified
organisational culture to be a significant factor in the adoption of Agile. Robinson and
Sharp (2005), for example, found that this factor is crucial in Agile development since
it is a substantial force moving Agile ahead. In addition, other research conducted
by Strode et al. (2009); livari and livari (2011) and Sheffield and Lemétayer (2013)
is in agreement with the findings of this study. The successful development of Agile
software is therefore dependent on dynamic and fast-changing organisations (Tolfo and
Wazlawick, 2008). Turning to the expert interviews presented in Chapter 5, it is noted
that all the interviewees either strongly agreed or agreed that ‘organisational culture’
impacts Agile adoption in Saudi Arabia. The experts’ views and the quantitative
study both support the conclusion that this factor has a considerable impact on the
decision of SMEs to adopt Agile.

Organisations should possess a supporting culture that encourages rapid com-
munication, adaptability to changing requirements, trust between individuals and
quick client feedback. However, it was found that most Agile software development
practitioners agreed that the culture of Saudi organisations does not promote the
successful adoption of Agile. Organisational culture should therefore be considered as
one of the most significant variables which constitute a barrier to Agile adoption in the
country. If organisations want to encourage their teams to embrace and implement
Agile and support them, they must take an approach which recognises cultural factors
and values. They must also work to make their cultures as vibrant, supportive and
collaborative as possible.

Further research is therefore suggested to evaluate the impact of culture on Agile
adoption in the Saudi Arabian setting, as well as the obstacles associated with it.
It is recommended that organisational culture should be broken down into sub-
factors which mediate the relationship between other factors and Agile adoption.
Furthermore, this factor has a mediating effect on three elements (national culture,
management support and communication and collaboration) and Agile adoption,
which will be discussed in the following subsections.



153 6.4. Discussion of the Findings

6.4.1.6 National Culture

National culture is grounded in different social systems and structures such as the
tribal systems and religious observance which play a crucial role in defining obligations,
traditions and social norms in wider society and in the workplace (Hofstede, 1980). It
influences whether, how, when and what type of innovation an organisation will adopt
and implement. However, the PLS-SEM analysis finds that ‘national culture’
has no direct influence on Agile adoption in Saudi Arabia. This influence has
a t-value of 0.971, which is less than 1.96, and the p-value of 0.332, which is larger
than 0.10. Therefore, the hypothesis H5, “national culture has a negative influence on
Agile adoption in Saudi software SMEs”, was rejected. This conclusion appears to be
consistent with the study conducted by Sheffield and Lemétayer (2013) in the context
of developed countries (the United States, New Zealand and Australia) although it
is not consistent with similar studies conducted by Misra et al. (2009). According to
the data from software experts, 25% of them ‘strongly agreed‘ and 66.7% ‘agreed’ on
the importance of the influence of ‘national culture’ on Agile adoption and validated
the impact of Saudi culture on organisational culture.

This finding indicates that even though the quantitative findings show that the
‘national cultural’has no direct effect on adoption, it does have an indirect
association with Agile adoption through the ‘organisational culture’ factor.
The results of the PLS analysis revealed a mediating impact for the ‘organisational
culture’ on the relationship between the ‘national culture’ and Agile adoption,
indicating an indirect but statistically significant relationship between them, as the
t-value is larger than 1.96 and the p-value is less than 0.010. The data suggest that
the effect of the relationship is negative (8 = -0.047). This implies that Saudi Arabian
culture has a detrimental impact on organisational culture, which subsequently acts
as a barrier to Agile adoption. In view of this, because there is no direct association
between the ‘national culture’ factor and Agile adoption, the impact of organisational
culture on this relationship is regarded as having a full mediating effect. Based on
this result, hypothesis H15a, “organisational culture mediates the negative relationship
between national culture and Agile adoption”, was supported.

This finding should not be interpreted as a criticism of Saudi culture. Rather,
an impartial evaluation is required to identify characteristics of the culture that
appear to be barriers to Agile adoption, such as gender segregation, managerial
style and the avoidance of responsibility, and to devise strategies for mitigating their
influence. Furthermore, positive aspects of Saudi culture that promote adoption
should be highlighted and supported. Most significantly, this study recommends
national awareness campaigns and actions to mitigate the culture of aversion to change
and lessen the preference for status. Future research could consider the impact of
cultural aspects in terms of norms, values and attitudes on the adoption of Agile.
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6.4.1.7 Management Support

Management support refers to the degree to which senior managers understand
the importance of adopting Agile and can make the requisite changes to their
organisations. If a team believes that management is behind them, they will work
harder and apply their skills to Agile adoption. The PLS-SEM analysis finds that
this variable had no significant (direct) effect on Saudi software SMEs’
adoption of Agile, since the t-value was less than 1.96 and the p-value was larger
than 0.10. Therefore, hypothesis H7, “management support has a negative influence
on Agile adoption in Saudi software SMEs”, was not supported.

This finding is in agreement with a previous study by Chow and Cao (2008), which
found not significant relationship between ‘management support’ and Agile adoption,
and Stankovic et al. (2013), which also found that it has no direct impact on Agile
adoption among IT companies in the former Yugoslavia. On the other hand, the
finding is in disagreement with the conclusions of Sheffield and Lemétayer (2013),
who found that top management support influences the success of Agile adoption
and practices. The findings of the exploratory study (Chapter 5) showed that senior
management support has been identified as an important factor in Agile adoption in
the country, with 58.3% of the interviewees agreeing with its importance, albeit 41.7%
gave neutral responses.

However, it was found in this study that this factor has an indirect
impact through the ‘organisational culture’ variable. This means the effect of
this factor on software SMEs’ decision to adopt Agile depends on the ‘organisational
culture’. It was found that this indirect relationship was negative, as the path
coefficient was -0.164. The t-values and p-values for this relationship were 2.317 and
0.023, respectively, as shown in Table 6.14. Thus, hypothesis H15b, “organisational
culture mediates the negative relationship between management support and Agile
adoption”, was supported.

Senior management support is necessary to promote the adoption of Agile software
development in Saudi Arabia. Senior managers should pay special attention to their
organisation’s culture. They must establish culturally appropriate strategies to assist
their teams in adopting Agile. Additionally, they must select team members carefully,
provide ongoing training and learning, and consider the availability of tools and
technology.

6.4.1.8 Communication and Collaboration

Communication refers to the process of exchanging information among stakeholders in
order to increase comprehension and performance, whereas collaboration refers to the
action of collaborating among stakeholders in order to improve the state of a product.
The PLS-SEM analysis finds that the ‘communication and collaboration’
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factor does not significantly influence the Saudi software SMEs’ decision
to adopt Agile. The analysis found the relationship has a weak effect, with a
t-value of 1.374, which is below the threshold and the p-value of > 0.10. Thus,
hypothesis H8, “communication and collaboration has a negative influence on Agile
adoption in Saudi software SMEs”, was rejected. This result is supported by studies
conducted by Misra et al. (2009); Wan and Wang (2010), which reported that this
factor does not affect project success and adoption. At the same time, studies such
as Cockburn and Highsmith (2001) and Lindvall et al. (2002) found that effective
communication and collaboration mechanisms are linked to effective Agile adoption.
In terms of the the result of the exploratory study presented in Chapter 5, the majority
of experts interviewed strongly agreed (16.7%) or agreed (41.7%) on the importance
of this factor in relation to Agile adoption. They noted that efficient communication
and collaboration among team members and with customers are important for the
successful implementation of Agile.

However, the findings of this study indicate that although this factor has
no direct effect, it does have a strong, indirect relationship with Agile adop-
tion via the ‘organisational culture’ variable. Therefore, ‘organisational culture’
factor has a fully mediating impact on the relationship between ‘communication and
collaboration’ and the adoption of Agile within Saudi software SMEs (t = 2.764, p
= 0.006). This finding indicates that hypothesis H15¢, “organisational environment
mediates the negative relationship between communication and collaboration and Agile
adoption”, was supported.

Effective communication and collaboration among developers and between devel-
opers and customers should be encouraged in the development team. This will lead
to an increase in the adoption and use of Agile in Saudi software SMEs. Furthermore,
the management team has to support the availability of the communication and
collaboration tools for developers and their customers.

6.4.1.9 Organisational Environment

This factor encompasses entities, actions and impacts within the organisation, for
example demonstrating concern for employees’ behaviour, morale and welfare in order
to make them feel happy and appreciated. It was hypothesised that an organisation’s
environment could have a favourable impact on its decision to adopt Agile. The
PLS-SEM analysis finds that ‘organisational environment’ has a positive
associated with Agile adoption, with statistically significant results (5 =
0.338, t = 2.629, p = 0.011). This finding indicates that practitioners believe that
this factor would most likely contribute to Agile adoption. Therefore, hypothesis H9,
“organisational environment is a factor that contributes positively to Agile adoption
in Saudi software SMFEs”, was supported. The results of a previous study conducted
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by Robinson and Sharp (2005) are consistent with these findings. On the other hand,
Stankovic et al. (2013) reported contradictory results, i.e. that the ‘organisational
environment’ does not influence the success and acceptance of Agile projects by
software organisations in former Yugoslavian countries. Most experts interviewed
in the exploratory study (Chapter 5) considered ‘organisational environment’ to be
one the most important factors influencing Agile adoption: 8.3% of the interviewees
stated that this factor was ‘very important’ and half felt it was ‘important’.

Both the exploratory and explanatory studies reported in this and the preceding
chapter suggest that this factor is considered one of the most impactful facilitating
factors in the adoption of Agile in Saudi Arabia, with an impact of 0.338, as Saudi
organisations support a stable and safe environment by encouraging Agile-friendly
project teams and developing an appropriate reward system, which motivates and
facilitates employees to adopt Agile.

6.4.1.10 Physical Environment

An organisation’s physical environment encompasses the Agile development team’s
location, as well as their surroundings. There is a need for a physical environment
that inspires team members to rest, re-energise and interact. Amenities like social
areas, prayer rooms enable this, as does office layout. However, the PLS-SEM
analysis finds that in Saudi Arabia, ‘physical environment’ has a negligible
effect on software SMEs’ decisions to adopt Agile. This direct association
has a path of 0.010, a t-value of 0.119 and a p-value of 0.905, which show a weak
effect. Therefore, hypothesis H10, “physical environment has a positive influence on
Agile adoption in Saudi software SMFEs”, was rejected. This finding is in line with
previous studies (Stankovic et al., 2013) indicating a weak link between ‘physical
environment’ and Agile adoption. However, other studies (Chow and Cao, 2008)
in different contexts indicate that the environment of the team could influence the
adoption of Agile by organisations. The exploratory component of this study, as
presented in Chapter 5, revealed that this element has an impact on Agile adoption.
The majority of experts (58.3%) agreed that the ‘physical environment’ has a major
influence on Agile adoption, while 25% had a neutral view of its importance.

In this regard, while the quantitative results reflect that the ‘physical
environment’ does not directly affect Agile adoption, they indicate that
it has an indirect relationship through the ‘organisational environment’.
The PLS analysis showed that the ‘organisational environment’ factor could have a
moderate impact on the relationship between the ‘physical environment’ and Agile
adoption in Saudi software SMEs. There is therefore an indirect relationship between
these variables. The t-value of this relationship is 2.209 and the p-value is 0.028,
indicating that this indirect association has a statistically significant effect. The
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route value for this indirect relationship is positive at 0.121. This element has a full
mediating effect in this relationship as there is no direct link between the ‘physical
environment’ factor and Agile adoption, Thus, hypothesis H16, “the organisational
environment mediates the positive relationship between physical environment and Agile
adoption”, was accepted.

6.4.1.11 Tools and Technologies

Tools and technologies such as productivity software can support Agile work in
organisations, improve and accelerate the project work and provide more flexibility
for team members to increase their performance. The PLS-SEM analysis finds
that the hypothesised ‘tools and technologies’ factor was found to have a
direct, significant effect on Agile adoption in software SMEs. The t-value
of this relationship is 1.972, and the p-value is 0.092, which indicates a moderate
influence on Agile adoption. These findings reveal a statistically significant association
between the ‘tools and technologies’ factor and Agile adoption. This relationship is
a positive one, with a path coefficient of 0.177. This indicates a relatively weak
correlation compared to other significant factors. The strength of this association in
comparison with the other variables makes it negligible. Such a result is predictable
from a review of the available literature. Thus, as proposed in the model, H11, “tools
and technologies have a positive influence on Agile adoption in Saudi software SMEs”
was accepted.

This result is in agreement with the conclusion of Vithana et al. (2018) on the basis
of the results of their Sri Lankan study. As presented in the preceding chapter, the
experts either strongly agreed (33.3%) or agreed (50%) about the relevance of tools
and technologies to the adoption of Agile in Saudi Arabia. These results show that
‘tools and technologies’ is seen as one of the supporting factors that encourage Saudi
software SMEs to embrace Agile. This finding is especially relevant in the context of
the COVID-19 pandemic, as tools and technologies have become more accessible in
Saudi Arabia and practitioners receive extensive support in their use.

Organisations should therefore equip team members with the necessary tools in
order to facilitate the adoption of Agile practices in their development teams. While
cultural and social factors are considered important in the adoption of Agile, technical
factors such the availability of communication tools and technologies should not be
neglected. We argue that technical aspects are worth investigating further since
although they assist the development team in implementing Agile, they have not
been given adequate attention in the literature.
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6.4.1.12 Delivery Strategy

The ‘delivery strategy’ factor refers to the strategies that focus on adaptability and
customer satisfaction arising from the rapid and regular delivery of quality products,
and specifically the extent to which the product delivers what it offers. The effect
of the ‘delivery strategy’ factor on the adoption and practice of Agile in software
organisations was suggested by Chow and Cao (2008) as a factor that should be
investigated further. The PLS-SEM analysis finds that this factor was a
non-significant predictor of the intention to adopt Agile in Saudi Arabian
software SMEs (t = 1.374, p > 0.10). Based on the result, hypothesis H12,
“delivery strateqy has a positive influence on Agile adoption in Saudi software SMFEs”,
was rejected.

Several researchers such as Wan and Wang (2010) and Stankovic et al. (2013)
concluded that this factor has little impact on Agile adoption. However, different
conclusions are reached by other studies such as Chow and Cao (2008). In addition,
it was also found to be a non-significant predictor in the expert interviews presented
in Chapter 5; 41.7% of the respondents rated it as ‘slightly important’, and none rated
it as ‘very important’. This result suggests that ‘delivery strategy’ is not a significant
factor in Agile adoption in Saudi Arabia.

6.4.1.13 Agile Software Techniques

This factor comprises techniques which help project managers and their team members
to apply Agile software development, such as using correct integration testing
and rigorous refactoring activities. The PLS-SEM analysis finds that ‘Agile
software techniques’ do not affect Agile adoption by Saudi software SMEs.
This is because the t-value of the relationship between this factor and Agile adoption
is below 1.96 and the p-value exceeds 0.10. For this reason, hypothesis H13, “Agile
software techniques have a positive influence on Agile adoption in Saudi software
SMEs”, was not supported.

Prior studies such as those of Stankovic et al. (2013) in the former Yugoslavian
and Chiyangwa and Mnkandla (2017) in South African organisations have come to
similar conclusions, namely that there is no significant relationship between Agile
software techniques and the success of Agile software adoption and practices. This
conclusion is also consistent with the findings of the exploratory study (see Chapter
5) in terms of the impact of this factor on Agile adoption in the country. Half of
the software professionals saw this aspect as ‘slightly important’, while 25% regarded
it as ‘not at all essential’, although they agreed that the ‘Agile software techniques’
factor can be used to determine how Agile is being used. These findings indicate that
this factor does not significantly contribute to the adoption of Agile in the context of
Saudi Arabian software SMEs.
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6.4.2 Final Model for Agile Adoption

Following a thorough review of the relevant literature as well as the empirical studies
undertaken in this thesis, the designed research model (Figure 6.5) was improved to
investigate the relationship between 13 influential factors and Agile adoption in Saudi
software SMEs. The model depicts all core linkages as well as all potential mediating
effects. It moderates the relationship between the independent variables and Agile
adoption. The model is able to answer the main research questions to identify the
factors that can support or hinder Agile adoption by Saudi software SMEs.
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Figure 6.5: Model of the significant paths

Based on the explanatory analysis presented in this chapter, 11 of the 13 factors
identified have been shown to have a significant direct or indirect relationship with
Agile adoption in Saudi Arabia. Three of the factors (awareness and knowledge,
organisational culture, and organisational environment) mediated the research model
significantly. It was observed that 11 of the study hypotheses are supported while
the remaining seven are not. Figure 6.6 therefore illustrates the final model of
Agile adoption in Saudi Arabian software SMEs after removing all insignificant
relationships. The model has a moderate to high explanatory power of 58.7%,
indicating that the factors analysed explain 58.7% of the variance in the Agile adoption
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variables in Saudi Arabia. The model is unique as it examines the correlations
between the key factors which influence Agile adoption in Saudi Arabia software
SMEs, something which has yet to be addressed in other studies. This model can also
serve as a research tool to provide useful guidance for Saudi organisations wanting
to adopt Agile. The model can also aid decision-making on Agile adoption in other
Middle Eastern countries, notably Gulf Cooperation Council member countries.
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Figure 6.6: Final model for Agile adoption

6.5 Validity and Reliability of the Instrument

The instrument’s validity was determined before and after the collection of data.
It was also necessary to evaluate the instrument’s reliability in order to improve the
study’s accuracy. To clarify, it is essential to ensure that the items in the questionnaire
are designed accurately so that they measure what they are supposed to measure.
Therefore, to obtain accurate and reliable results, validity and reliability tests should
be conducted (Heale and Twycross, 2015; Saunders et al., 2016; Easterbrook et al.,
2008). In this study, validity was measured both pre- and post-data collection, while
reliability was assessed after collecting the data. The following sections explain the
validity and reliability of the instrument.
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6.5.0.1 Validity

According to Pallant (2016), an instrument should be valid so that it can measure
the variables. In this sense, a valid instrument gathers data and findings that reflect
the current situation. Therefore, content and construct validity tests were utilised to
assess the instrument’s validity in this study.

Content Validity - An instrument’s content validity should be measured after
the questionnaire is designed and before data collection has commenced. Heale and
Twycross (2015) describe content validity as an evaluation of whether the item is
deemed appropriate by knowledgeable subject matter reviewers. The review process
employed in this study was to ensure that all the relevant measurement items
were included in the instrument. However, Garver and Mentzer (1999) argue that
researchers cannot establish construct validity without considering content validity.

The inclusion of a literature review and expert consultation can ensure content
validity (Pallant, 2016; Heale and Twycross, 2015; Fink, 2015), and this study used
these two methods. It is generally agreed that adapting validated items from the
literature is preferable to designing new questions. Consequently, this study adapted
items from previous studies to test the components in the Agile adoption framework,
as shown in Table 6.3, Section 6.2.2.1. Some questions were adjusted to fit the context
of the study, while others were developed from scratch.

Further assessment of the instrument items was required. The expert review
process involved six experts with experience in questionnaire design. According to
(Lynn, 1986), one should involve a minimum of five experts. However, the number
can be changed based on their availability. Four of the experts involved in the review
are researchers currently working at UK universities. The researcher also enlisted the
help of two Saudi university lecturers who were fluent in both Arabic and English
to check the translated version of the questionnaire. After assessing the instrument,
these academic professionals were requested to offer individual feedback and ideas
to ensure content readily. Based on their feedback, as discussed in Section 6.2.2.2,
several typographical errors were corrected, and some items were modified to improve
clarity.

Construct Validity - An instrument’s construct validity must be determined to
increase the accuracy of the study’s results. Hair et al. (2009) define construct
validity as the extent to which measurement items reflect the construct they measure.
Construct validity therefore shows the extent to which the items in the questionnaire
reflect what they are supposed to measure, which is crucial in Structural Equation
Modelling (SEM) (Hair et al., 2014). Construct validity should be evaluated in various
ways to avoid method variance and random error. In this study, this form of validity
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was determined after data collection using two methods: convergent validity and
discriminant validity (Hair et al., 2014). Section 6.3.3.3 and Section 6.3.3.4 explain
these two-validation tests and presents and discusses the results.

6.5.0.2 Reliability

Reliability analysis is crucial in order to guarantee an instrument’s accuracy and
goodness (Saunders et al., 2016). To ensure the internal consistency of these items,
a reliability test should be undertaken, especially when there is more than one item
for each construct (Field, 2017; Pallant, 2016). Reliability is extremely important
when using Likert scales in a questionnaire, and internal consistency and indicator
reliability are two extensively used methods for verifying reliability.

The internal consistency test was applied to examine the indicators’ reliability of
each construct in this study. This test relates to the extent to which the indicators’
measurements are internally consistent (Pallant, 2016). One of the most widely used
measures for this purpose is Cronbach’s alpha (Hair et al., 2014), yet the latest
studies recommend performing a Rho-A test instead of Cronbach’s alpha, as Rho-
A is considered to be more accurate as well as being a good measure of indicator
reliability (Dijkstra and Henseler, 2015; Demo et al., 2012). In this study, Rho-A
was determined during the assessment of the measurement model using SmartPLS
software. Rho-A measures how effectively the internal consistency of a set of items
could be used to measure a single variable. Rho-A is influenced by the number of
items used to measure each element (Dijkstra and Henseler, 2015). Following data
collection, the reliability of this investigation was assessed using Rho-A. Finally, the
variable reliability was measured using the composite reliability, which is significant
in the SEM analysis. The results of all these tests are presented in Section 6.3.3.1
and Section 6.3.3.2.

6.6 Chapter Summary

This chapter has presented the findings from the 132 questionnaires completed by
software practitioners working for software SMEs in Saudi Arabia. It discussed
missing data, outliers, normality and common method bias before the assessment of
SEM. Then information about the respondents was presented. After that, the model
was analysed using PLS-SEM in two stages, namely the measurement model and the
structural model. Finally, the findings of the study were discussed with reference to
the literature.

The measurement model was assessed in four steps. First, the indicator loadings
were assessed to ensure that the indicators accurately measure the construct, and
certain indications (less than 0.4) were eliminated because they failed to meet the
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threshold requirements. Then, consistency reliability and convergent validity were
examined in the second and third steps. The results showed a high level of both
reliability measures. In the final step, the discriminant reliability of the model was
assessed using two criteria, namely the Fornell-Larcker criterion and cross-loadings.
The two assessments confirmed that the model constructs and indicators had a high
level of discriminant validity.

Following that, the structural model of SMEs’ decision in relation to adopting Agile
was evaluated. The correlations between the latent variables were also investigated.
The findings show that six variables have a direct impact on software SMEs’ adoption
of Agile in Saudi Arabia, namely team capability, customer involvement, awareness
and knowledge, organisational culture, organisational environment and tools and
technologies.  However, five variables (training and learning, national culture,
management support, communication and collaboration and physical environment)
indirectly impacted the adoption of Agile. The relationships of these variables were
mediated by awareness and knowledge, organisational culture and organisational
environment variables.

The assessment of the structural model indicated that the exogenous construct
explained 58.7% of the variance on the endogenous construct (Agile adoption in
Saudi software SMEs). Additionally, the structural model was evaluated for predictive
relevance, and this was confirmed with a good Q% and effect size (f?), which showed
higher than the minimum acceptable levels. This chapter also presented the final
model for Agile adoption factors in detail. The following chapter will conclude the
research and suggest directions for further study.
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Conclusions and Future Work

7.1 Introduction

This study presented an empirical investigation on the factors that either support or
hinder the adoption of Agile in Saudi software SMEs. This chapter summarises the
investigation into this topic by revising the research’s questions. It also outlines this
study’s theoretical and practical contributions to software engineering, specifically
in Agile software development. Finally, it identifies and discusses future research
opportunities and directions.

7.2 Revisiting the Research Questions

An Agile ‘mindset’, and the practice of Agile software development is becoming
increasingly important in software organisations, particularly in the emerging era of
advanced technology and increased competition. This research aimed to examine the
factors contributing to the decision to adopt and implement Agile by Saudi software
SMEs and to answer the two primary research questions. The first research question
sought to understand the current level of use, awareness and perceptions of Agile in
Saudi Arabia, while the second one examined the important factors of Agile adoption
based on current literature and proposed a theoretical study framework that includes
these factors. The third research question investigated the most relevant factors
influencing Agile adoption in Saudi Arabia using a multi-case study conducted at three
Saudi software SMEs while the fourth question evaluated the relationship between
the influential factors and their impact on the adoption of Agile using the statistical
analysis technique, PLS-SEM. The findings corresponding to these questions were
discussed.

e RQ1: What is the current level of awareness, use and perception of
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Agile in Saudi Arabia?

The purpose of this question was to investigate the awareness, current usage
and perceptions of Agile software development methodology among Saudi software
practitioners. Specifically, this investigation focused on mobile development practice,
one of the fastest expanding sectors of the software industry both worldwide (Ahmad
et al., 2018; Statista, 2020a,b) and in Saudi Arabia (Communications and Information
Technology Commission, 2020; Ernst Young Global Limited, 2019). The objectives of
first study were to understand: 1) the level of awareness and current use of Agile in the
Saudi mobile software industry; 2) the reasons for adopting and not adopting Agile;
and 3) software practitioners’ perceptions of Agile methodology. By addressing this
question, the third objective of this research, “objective 3: investigate the awareness,
usage and perceptions of Agile among Saudi software practitioners through empirical
research”, was addressed.

As discussed in Chapter 4, empirical research using a mixed-method approach
was used to answer this research question through two phases. The first phase
was conducting semi-structured interviews with four specialists in mobile and Agile
development to ascertain their awareness and perceptions. These experts’ feedback
informed the second phase of the study, which included a survey of 31 participants
to determine their level of awareness and perceptions on Agile software development
approaches. Critically, this phase helped identify practitioners’ level of awareness of
Agile, how they perceive it and the level of Agile adoption in Saudi Arabia.

This phase was considered as a preliminary step toward delving into the major
focus of this thesis, specifically identifying factors influencing Agile adoption in the
Saudi Arabian software context. As a result, the findings contribute to greater
understanding of Agile among Saudi software practitioners and organisations. They
also enrich the body of knowledge on Agile deployment in Middle Eastern countries.
The initial survey found a limited understanding of Agile among practitioners in Saudi
Arabia, as its adoption is in its early phase; roughly 23% of the respondents had never
heard of Agile, while 77% had heard about it, but had different levels of expertise.
Only 30% of organisations have adopted Agile, so far. However, several practitioners
do actually apply certain Agile techniques and principles, without having heard of it.

According to the findings, the most popular Agile method used by software
practitioners in Saudi Arabia is Scrum, and the most commonly employed Agile
practices are ‘user stories’ and ‘daily stand-up meetings’. According to expert
interviews and surveys, Agile approaches have a positive influence on generating
high-quality apps, reducing the time-to-market, responding to consumer changes,
and improving team morale, collaboration and productivity. The two key reasons
for early adopters to embrace Agile are its flexibility to manage projects and the
rise in customer satisfaction, while the main reasons for not adopting it are a lack
of knowledge and training, a lack of documentation and a traditional organisational
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culture.

e RQ2: What are the key factors that influence Agile adoption?

The goal of this question was to determining the factors identified in the existing
literature that influence Agile adoption. A review of the relevant literature provided
the answer to the query. Twelve factors were identified and arranged in four
groups based on the literature offered in Chapter 2, section 2.6.1: people factors,
organisational factors, environmental factors and technical factors. These are listed in
Table 2.2 according to their categories, with each element mapped to Agile principles.
Team capabilities, customer involvement and training and learning were all included
in the category of people factors. Organisational culture, management support
and communication and collaboration were all covered in the organisational factors
category. The organisational environment, physical environment and national culture
were all included in the environmental factors group. Finally, delivery strategy, Agile
software techniques and tools and technology were included in the technical elements
group.

As a result, by addressing this question, the theoretical framework is developed
that encompassed the factors that influence Agile adoption. This developed
framework was divided into four main categories (people factors, organisational
factors, environmental factors, and technical factors), as seen in Figure 2.3 in Chapter
2. It is intended to serve as both a research tool and a guide for the empirical
investigations into Agile adoption factors in Saudi software SMEs and to assess their
readiness for Agile adoption. The answer of this question accomplished the first
research’s objective, “objective 1: review the relevant literature and identify the factors
that can affect the adoption of Agile.” and the second objective, “objective 2: develop a
research framework that can be utilised to guide and support the empirical investigation
of Agile adoption in the Saudi Arabian software industry”

e RQ3. What are the influential factors that may affect the Saudzi
Arabian Software industry when adopting Agile?
As this study focuses on software development firms, specifically SMEs, the goal of
this question was to acquire a thorough understanding of the enablers and barriers
of Agile adoption in Saudi Arabia. The four objective of this thesis, “Objective 4:
obtain a deeper insight into the factors that can influence Agile adoption in the Saudi
Arabian software industry through empirical research”, was achieved by addressing
this question. The objectives of this question were to: (1) gain deeper insight into the
enablers and barriers of Agile adoption in the Kingdom of Saudi Arabia; (2) refine
and validate the design and development of an Agile adoption framework; and (3)
critically review the influential factors identified in the framework that can support or
challenge Agile adoption in software SMEs. By answering the question, the proposed
Agile adoption framework was reviewed and refined.

This study used the mixed methods research design to address and answer this
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research question. As discussed in Chapter 5, the answer to this question was obtained
in two stages. First, semi-structured interviews were conducted with 12 Agile experts
from three software SMEs to analyse the impact of the identified elements in the
framework and investigate other aspects from the experts’ perspectives. According
to the findings, the identified elements stated in the Agile adoption framework
have an impact on Agile adoption in Saudi Arabian software SMEs, with the
exception of the delivery strategy component and the Agile software techniques factor.
Previous research, however, found that the delivery strategy factor and Agile software
techniques influence Agile adoption. As a result, these factors were retained in the
framework at this stage to be evaluated with a large number of participants in the
next stage of the research (RQ4). In addition, it was suggested by experts that a new
element (awareness and knowledge) should be included in the framework.

In the second phase, a focus group discussion was held with five software
practitioners from various software SMEs. Its goal was to critically review the
identified factors in the adoption framework that may assist or hinder Agile adoption
in the context of Saudi software SMEs. The findings of this focus group study revealed
that the framework is useful in highlighting the elements influencing Agile adoption
in Saudi Arabia. This investigation led to the creation of a refining framework, as
seen in Figure 5.5 in Chapter 5. When selecting to implement Agile methodology,
Saudi software development SMEs could be guided and supported by the framework.
This strategy also encourages the adoption of Agile in other Middle Eastern countries.
The factors in the refined framework were added to the next step of this research to
measure the correlations between these factors and the decision of SMEs to embrace
Agile.

e RQ4. What is the impact of each factor on Agile adoption in Saud:

Arabian Software SMEs?
This question aimed to evaluate the Agile adoption factors and comprehend their
impact on the adoption in the Saudi software context. The last objective of this
thesis, “Objective 5: measure the influential factors represented in the framework
using empirical research, to understand their impact on Agile adoption by the Saudi
Arabian software industry”, was accomplished by addressing this question. There were
two objectives of this question: (1) to analyse and evaluate the relationships among
the Agile adoption factors and their impacts on the adoption in Saudi software SMEs;
and (2) to determine the factors positively or negatively linked to Agile adoption.

As discussed in Chapter 6, a quantitative web-based questionnaire was admin-
istered to 132 software practitioners working in Saudi software SMEs to collect
quantitative data. The data were then analysed using PLS-SEM, a strong analytical
multivariate approach. According to the findings, there are six factors in the Agile
adoption model that have a substantial direct association with Agile adoption in
Saudi software SMEs, these are: people-related (team capability; customer involve-
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ment), knowledge-related (awareness and knowledge), culture-related (organisational
culture), environment-related (organisational environment), and technical-related
(tools and technologies). Furthermore, it was revealed that five aspects have an
indirect influence on Agile adoption, these are: knowledge (training and learning),
cultural (national culture), organisational (management support; communication and
collaboration), and one environmental (physical environment). All these factors were
presented in the final model for the Agile adoption framework (Figure 6.6). The ones
incorporated in the study model have been validated and represent 58.7% variance
on software SMEs’ decisions to adopt Agile software development in Saudi Arabia.
By addressing this question, the most impactful facilitators and the most impactful
barriers to Agile adoption in Saudi Arabian software SMEs were identified. According
to the PLS-SEM analysis presented in Chapter 6, the most three impactful facilitators
to Agile adoption from the perspective of software practitioners in Saudi Arabia are:
team capability, organisational environment, and tools and technologies, respectively.
Meanwhile the most significant hinderances are at the organisational level (i.e.
organisational culture), followed by awareness and knowledge and, finally, consumer
involvement. It is recommended for future studies to further examine and address
these barriers in the Saudi context; this will be discussed in detail in Section 7.5.
Furthermore, all five elements with an indirect impact on adoption, except for physical
environment, are regarded as hurdles to Agile adoption, and need to be studied and
addressed. Tables 7.1 and 7.2 present their characteristics, and they are ranked
according to the most impactful facilitators and barriers to the adoption of Agile.

Independent . . Std
H# Variable Relationship Beta Effect Rank
H1 Tear.n. TC — AA 0.357 Direct and strong significant 1
Capability
effect
H9 Orga.n isational OE — AA 0.338 Direct and strong significant 2
Environment
effect
Physical . _
H16 . PE -OE— AA 0.121 Indirect and a full mediating 3
Environment
effect
Tools and . _
H11 . TT — AA 0.117 Direct and moderate signifi- 4
Technologies
cant effect

Table 7.1: The most impactful facilitators of the adoption of
Agile in Saudi software SMEs
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Independent . . Std
H# Variable Relationship Beta Effect Rank
gy Orsanisational o0 au (0349 Direct and strong signifi- 1
Culture
cant effect
H4 Awareness and AK — AA 0.345 Direct and strong signifi- 2
Knowledge
cant effect
H2 Customer Cl— AA 0.218 Direct and strong signifi- 3
Involvement
cant effect
H15b Management MS -0C— AA 0.164 Indirect and a full mediat- 4
Support .
ing effect
Communication
H15¢ and CC -0C— AA 0.136 Indirect and a full mediat- 5
Collaboration ing effect
Hig o ammgand g D AA 0034 Indirect and a full mediat- 6
Learning .
ing effect
H1ba National NC -0C— AA 0.047 Indirect and a full mediat- 7
Culture .
ing effect

Table 7.2: The most impactful barriers of the adoption of
Agile in Saudi software SMEs

7.3 Contributions of the Research

Prior to this study, there was little research into Agile adoption among Saudi
Arabian software SMEs, specifically the factors that can facilitate or impede adoption.
The examination of the overarching research issue in this thesis was prompted by
knowledge gaps discovered while reviewing past research (Chapter 2). This study
aims to identify the factors that support or hinder Agile adoption in the context
of software SMEs in Saudi Arabia. To the best of the researcher’s knowledge, past
studies have yet to examine the social and technical aspects influencing the adoption
of Agile in Saudi software SMEs. This study will be the first to narrow the literature
gap. This research contributes to software engineering research in the following four
key areas:

e This research has provided a review of the relevant literature to identify and
summarise the factors that affect the adoption of Agile (Chapter 2). These are
collected from different studies conducted worldwide and mapped onto Agile
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principles. This mapping exercise helps provide an explicit representation of the
direct connection between the adoption factors identified by the literature and
Agile principles. These factors have guided this empirical research to investigate
Agile adoption among software SMEs in Saudi Arabia and are applicable to
wider contexts.

This research contributes to greater knowledge of Agile in the Saudi software
community by providing broad insights on the level of awareness among
practitioners and current use of Agile, and may also increase awareness of
Agile in Saudi Arabia (Chapter 4). It also adds to the body of knowledge on
Agile implementation in Middle Eastern countries. In addition, it provides the
reasons for adopting and not adopting from the perspective of Saudi software
practitioners and their perceptions of Agile methods. This research finds that
there is currently little awareness of Agile among practitioners. It also finds that
several practitioners apply certain Agile techniques and principles, even without
having heard of Agile.

This research has led to the design and development of the Agile adoption
framework. The framework is geared to the Saudi and Middle Eastern software
development industry to improve decision-making about Agile adoption. This
framework underwent several stages of empirical research in Saudi Arabian
software SMEs, which began with the researcher conducting a multi-case study
in three software SMEs through semi-structured interviews with 12 Agile experts
and a focus group discussion with five Agile experts to investigate and review
the factors in the framework (Chapter 5). Then, using a large sample (n
= 132), the influential factors represented in the Agile Adoption framework
were quantitatively evaluated to better understand how they affect the Agile
adoption factors. Hence, this study identified factors that encourage or impede
Agile adoption by software SMEs in Saudi Arabia (Chapter 6). As previously
mentioned, the Agile adoption model accounts for 58.7% of the variability in
Agile adoption in Saudi software SMEs, which the model’s independent factors
explain. The result indicates that the model is considered valid and could help
explain the Agile adoption factors in Saudi Arabian software SMEs.

This study has led to the development of new instruments for evaluating the
different factors included in the framework. The items in the questionnaire
were adapted from previous research and used to assess the factors in the Agile
adoption framework. Some items were changed to suit the topic and context
of the study, and some new questions were introduced. The measurement
items were also translated into Arabic and checked by professionals. It was
also subjected to reliability and validity tests, as detailed in Chapter 6.
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Consequently, other researchers interested in studying Agile adoption in the
Middle Eastern context can utilise the translated version of the instruments.
This research is thought to be an important knowledge resource for future Agile
researchers and researchers in the field of software engineering in general.

7.4 Implications for Practice

This research makes five key implications to software engineering practice. The
findings of the empirical studies presented in this thesis provide valuable information
that can help software practitioners, senior management, decision makers and
government agencies understand the factors influencing Agile adoption and ways of
raising Agile awareness and knowledge among stakeholders, which can assist in the
adoption and use of Agile in the country. These main implications are described as
follow:

e The findings of this study are stepping stones in the effort to increase awareness
and understanding of Agile among stakeholders in the country. It is the first step
in increasing the rate of Agile adoption among Saudi software SMEs. Greater
Agile awareness can be accomplished by intensifying training and efforts on Agile
education among Saudi Arabian institutions and organisations. The empirical
findings highlight the necessity for Agile software development training. Saudi
academic institutions should include Agile courses in their computer science
curricula to improve awareness and perceptions of Agile among their students.
In addition, institutions and organisations should conduct training events,
workshops, and seminars for stakeholders to increase Agile awareness. This
will help them better understand and appreciate the benefits of Agile software
development. Arabic materials (e.g. textbooks) must be provided to encourage
stakeholders who do not speak English to learn about Agile independently.

e The research identified some cultural aspects that management teams and
decision-makers in Saudi Arabian software SMEs should consider when deciding
to adopt Agile. Addressing these aspects is important to encourage Saudi
organisations to adopt Agile successfully. One significant aspect to consider
in adopting Agile is organisational culture, influenced by national culture.
Positive organisational culture can affect other factors, ultimately leading to
success. It is proposed that the smooth and successful adoption of Agile in
an organisation may require transition to more flexible and less hierarchical
structures and increasing its employees’ confidence. The top management of
software SMEs should pay special attention to organisational culture. They
should recognise that rigid hierarchical structures is incompatible with Agile
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values and principles. The study also concluded that decision-makers in Saudi
Arabian software SMEs need to develop culturally aware approaches to support
their teams to adopt Agile. They also have to encourage their cultures to be as
dynamic, supportive and collaborative as possible.

Even though Saudi software SME environments positively support the adoption
of Agile, they should consider the need for a stable and safe environment
by encouraging Agile-friendly project teams and developing an appropriate
reward system, which motivates and facilitates employees to adopt Agile. The
physical environment of the workplace should also be taken into account. Prayer
rooms and social spaces, which teams can use during break times to improve
productivity, comfort and socialisation, would be advantageous.

Top management support is required to enhance Agile adoption in the context
of Saudi Arabian software SMEs. According to the findings of this study, several
Saudi software SMEs face a lack of top-level support for Agile adoption. In this
regard, decisions on adopting Agile are not just based on the perspectives of
decision-makers in development teams. Adoption requires the support of both
senior management and decision-makers in development teams. The framework
and study findings have provided substantial information for managers. They
may assist them in evaluating the qualities of Agile and the organisational
characteristics and its setting prior to using Agile methods. Moreover, managers
should select team members carefully, based on skills and knowledge, and
provide them with continuous training to increase their ability to adopt and
use Agile methods successfully. Managers also need to take into consideration
the availability of tools and technologies as these have the potential to influence
and support Agile teams. Furthermore, they should consider the availability of
their customers to be involved in Agile teams to provide regular feedback.

The findings of this study indicate a lack of government support for adopting and
practicing Agile. Software SMEs in Saudi Arabia faced challenges when dealing
with customers from governmental bodies because their working style tends
to be based on Waterfall and they have limited knowledge of Agile as well as
unwillingness to be engaged in development teams. In this light, the government
sector should work together with SMEs to enhance Agile adoption in this
country. The government should raise Agile awareness and knowledge among its
employees to allow them to collaborate with Agile teams in software companies.
In addition, the government needs to understand the benefits of Agile in their
progress and how it can help in achieving Saudi Arabia’s Vision 2030. This
understanding will enable them to use Agile and encourage more software SMEs
to do so. Thus, this study’s findings contribute to the government’s attainment
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of its vision in the software development industry. The government must play
a role in encouraging the adoption of Agile in Saudi Arabia. For instance,
the Communications and Information Technology Commission could implement
measures to boost Agile adoption, such as introducing free workshops to increase
Agile awareness.

Considering the above implications, this thesis has provided essential information,
guidelines and checklists to enhance organisations, managers, practitioners, govern-
ment agencies and customers involved in adopting Agile in Saudi Arabia. It can also
assist in determining whether they are fit for using Agile or how they might become
more able to embrace Agile methods. Furthermore, this thesis can be advantageous
for countries within the same region, specifically members of the Gulf Cooperation
Council.

7.5 Future Research Directions

This part of the chapter discusses the opportunities and suggestions for future work,
corresponding to the thesis’s findings and main limitations.

7.5.1 Agile Awareness and Knowledge

Chapter 4 (Agile Awareness and Perceptions) investigated the awareness, current
usage and perceptions of Agile software development methodology among mobile
app practitioners in Saudi Arabia. Although this study has been carried out with a
limited sample size, which may limit the generalisability of the results (through semi-
structured interviews with four experts and a survey with 31 participants), the study
protocol was rigorously constructed. Thus, its findings are robust, and the protocol
can be more widely adopted in future studies. Most importantly, it offers first insights
into an emerging and significant area of research in Saudi Arabia. A similar study
should be conducted with a large number of participants to generalise the results.
Future research should also investigate the awareness, current usage and perceptions
on Agile from different perspectives, such as customers and project managers.
Furthermore, future work could investigate Agile in different development contexts
such as web app development or desktop software development in Saudi Arabia.
This work provides a ‘birds-eye-view’ of this emerging research area across different
organisations; future research may focus on specific case studies to gain a deeper
insight into the use of Agile in different and more specific contexts. As part of
that, there were discussions about how training and learning events could raise Agile
awareness and improve knowledge of Agile for stakeholders. This study highlighted
the need to conduct courses in Saudi universities about Agile to increase students’
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awareness. Thus, there is a need to investigate the gap between the Agile industry
and education in Saudi Arabia. Other interesting further work would be to explore
the factors that can contribute to awareness and knowledge.

7.5.2 Agile Adoption Factors

Chapter 5 (Investigation of Agile Adoption Factors) investigated the enablers and
barriers of Agile adoption in Saudi Arabian software SMEs. Meanwhile, Chapter 6
(Evaluation of Agile Adoption Factors) evaluated the impact of Agile adoption factors
and their relationships with Agile adoption. This research was first carried out in
three Saudi software SMEs. Data were gathered from 12 Agile practitioners through
semi-structured interviews and five through a focus group discussion. Then, the Agile
adoption factors were evaluated through a questionnaire with 132 participants from
the Saudi software industry. Moreover, Chapter 5 and Chapter 6 provide conceptual
and empirical foundations for further studies.

e Although this study mainly achieved its objectives, the study scope was confined
to small and medium-sized software organisations, therefore, excluding micro
and large firms. Thus, future studies could look into Agile adoption among
micro and large firms in the country and other organisations in other industries,
including government agencies and non-software organisations. A comparison
of the results could be made between the findings of these studies to examine
whether organisation size and type affect the adoption of Agile in the country.

e This study looked into the factors influencing the adoption of Agile based on
Saudi Arabian SMEs that have adopted it. These SMEs were chosen as they
know and understand Agile software development. Future work should study
these factors from the perspective of non-adopting businesses and compare the
findings between adopter and non-adopter businesses regarding their impact.
Furthermore, future studies could investigate Agile adoption in partnership with
the international software industry in the country.

e As described in Chapter 5, the study sample was limited to mobile app
practitioners in Saudi Arabia since this domain has gained prominence over
these past years, and it is regarded as one of the fastest-growing industries in
Saudi Arabia. Future research should consider the perspectives of other software
practitioners, such as web apps developers and desktop software developers.

e Most of the participants (61.4%) in the evaluation study have four years or
less experience with Agile methods. Hence, the participants who evaluated the
research framework can be regarded as moderately knowledgeable about Agile
methods. Another future work opportunity is to validate the framework with
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a large number of participants and more experienced Agile practitioners. The
findings can be compared with the results of this study.

The Agile adoption model developed could be adopted in other Middle
Eastern countries or neighbouring countries, including Gulf Cooperation Council
member countries. Furthermore, the model can be applied in future research in
other countries to explore factors driving Agile adoption.

As part of this research’s findings, organisational culture is one of the main
barriers to Agile adoption in the country. This study, therefore, highlighted
the need to conduct an in-depth investigation of the impact of this factor
and its sub-factors on the adoption and use of Agile in Saudi Arabia and
how this barrier could be addressed. The study revealed direct relationships
between organisational culture and other factors, including national culture,
management support, and communication and collaboration. Researchers could
consider organisational culture as a dependent variable influenced by different
independent variables which could affect Agile method adoption. In this
situation, further research might examine the possibility of changing Saudi
organisational culture toward Agile culture and how realistic culture changes
are being practiced. Further studies could concentrate on how Agile approaches
are appropriated and adapted in specific cultural situations.

This study’s findings showed that Saudi culture affects organisational culture in
Saudi Arabia. This factor negatively affects the adoption of Agile. Therefore,
further studies could explore the effect of the Saudi culture on organisational
and management cultures, as most organisations are local and not owned by
international entities. Future studies can examine Saudi organisational norms,
values, and attitudes and how these aspects influence the effective adoption of
Agile in the country.

In this study, customer involvement was identified as one of the major challenges
to Agile adoption in the country, so future research should examine its impact
and other related factors, like clients’ collaboration, flexibility, communication
level and influence on Agile adoption.

The methods employed to fulfil the study objectives include semi-structured
interviews, a focus group and questionnaires. Even though the research used
the PLS-SEM technique to analyse the data, future studies could use more
in-depth qualitative research methodologies, such as in-situ observations, case
studies and action research, to observe the use of Agile in the Saudi software
sector. These were initially part of this study, but the COVID-19 pandemic
impeded the plan.
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Appendix A

Chapter 4: Agile Awareness and
Perceptions

A.1 Survey Design

Section A: Demographic Information
e Q1. Your gender:
— Male

— Female

— Prefer not to say
e Q2. Your age:

— Below 23 years
— 23 - 30 years
— 31 - 39 years
— Above 40 years

e Q3. Your role: (Multiple Answers Allowed)

— Project Manager (Scrum Master)
— CEO

— CIO/CTO

— Developer

— Tester
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e 8.

Designer

Other (please specify. ..., )

. Years of experience in mobile app development:

Less than a year

1 - 2 years

3 - 5 years

More than 5 years

. Number of employees in your organisation:

1 - 5 employees

6 - 49 employees

50 - 249 employees

More than 249 employees

. Number of development teams you are working with:

1 team
2 teams
3 teams

More than 3 teams

. Number of members in your development teams, in average:

1 - 5 members
6 - 10 members
11 - 20 members

More than 20 members

Platforms used for apps development: (Multiple Answers

Allowed)

I0S

Android

Windows Phone

Other (please specify........ ..., )
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e Q9. Mobile application types developed: (Multiple Answers Allowed)
— Hybrid

— Native

— Web
Section B: Software Development
e Q10. Years of experience in software development:
— Less than a year
— 1 -4 years
— 5 - 10 years
— More than 10 years

e Q11. Software development methodologies used in your development
team: (Multiple Answers Allowed)

— Waterfall Model

— Spiral Model

— Rapid Application Development
— V Model

— Agile Software Development

— Other (please specify.......... ..., )
Section C: Agile Software Development
e Q12. Your current level of knowledge about Agile methods:

— Not known (please move to Q24)
— Limited
— Average

— Extensive

e Q13. Have you adopted Agile methodology in mobile app develop-
ment?

— Yes
— Partially
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— No
e Q14. Years of experience in Agile software development:

— Less than a year

— 1 -4 years

— 5 - 10 years

— More than 10 years

e Q15. Has your current company been adopting Agile in mobile app
development?

— Yes
— No

e Q16. If yes, how long has your company been adopting Agile?

— Less than a year
— 1 - 2 years

— 3 - 5 years

— More than 5 years

e Q17. Source of knowledge about Agile: (Multiple Answers Allowed)

— Training

— Reading

— Practice

— Certification

— Other (please specify...................ooL. )

e Q18. How important do you think that training team members on
Agile is important before applying it in the applications development
process?

— Very important

— Important

— Natural

— Slightly important

— Not important (Please specify why? ........... ... ...t )
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e Q19. Agile methods adopt by you or your team: (Multiple Answers
Allowed)
— Scrum
— Extreme Programming (XP)
— Kanban
— Scrumban
— Feature-Driven Development (FDD)
— Dynamic Systems Development Method (DSDM)
— Crystal
— Other (please specify. ..., )
e Q20. Are your customers happy with adopting Agile in the develop-
ment process?
— Yes
— Partially
— No (Please specify why? ....... ... ... i )
e Q21. To what extend do you think of the current use of Agile in
developing mobile applications in Saudi Arabia?
— Strongly applied
— Applied
— Natural
— Not applied
— Strongly not applied

e Q22. To what extent do you agree with the reasons for adopting Agile
within your team or organisation?

Reasons for adopting Agile 5141321
Increase team productivity

Improve team morale

Improve team communication

Improve stakeholder satisfaction

Simplify development process

Reduce application risk
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Reduce application development cost

Improve application quality

Decrease development cycle times and time-to-market

Enhance ability to adapt to changes

e Q23. From your point of views, how much do you agree with the
reasons for non-adopting Agile by development teams?

Reasons for non-adopting Agile 541321
Lack of knowledge and training

Customers are not ready for Agile methods

Traditional organisational culture

Application development is not suitable for Agile
Loss of management control

Lack of formal guidelines

The difficult of defining business value

Lack of tools to support Agile methods

e Q24. Techniques adopt by you or your team: (Multiple Answers
Allowed)
— Daily standup meeting
— Sprint planning meeting
— Sprint review
— Sprint retrospectives
— Burndown chart
— Product backlog
— Sprint backlog
— Iterative development
— Incremental development
— User stories
— Test-driven development (TDD)
— Pair programming

— Other (please specify.................oiiiiia.. )

e Q25. Management platforms used: (Multiple Answers Allowed)
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— Asana

— Trello

— Github
— Jira

— Don’t use

— Other (please specify................ooiii .. )

e Q26. To what extent do you or your team apply these four values in
your development team?

Agile values 541321
Focus more on individuals and interactions than processes and tools

Focus more on working software than comprehensive documentation

Focus more on customer collaboration than contract negotiation

Focus more on responding to change than following a plan

e Additional comments
If you are interested in inviting for future studies or updating about the results
of the study, please write your email in the text box with the required options
selected: (You can choose more than one option)

— Contact me for future studies

— Update me with the result of this study

Write here your email ....................
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A.2 Ethics Approval

FST Ethics
Fri 03/04/2020 13:35

To: Altuwaijri, Fahad (Student)
Cc: Ferrario, Maria Angela

Dear Fahad,

Thank you for submitting your research ethics application for the project
‘Investigating Agile Adoption in Saudi Arabian Mobile Application
Development’ for review. The application has been reviewed by
members of the FST Research Ethics Committee and | can confirm that
approval has been granted for this project.

As principal investigator your responsibilities include:

- ensuring that (where applicable) all the necessary legal and
regulatory requirements in order to conduct the research are
met, and the necessary licenses and approvals have been
obtained;

- reporting any ethics-related issues that occur during the course
of the research or arising from the research (e.g. unforeseen
ethical issues, complaints about the conduct of the research,
adverse reactions such as extreme distress) to the Research
Ethics Officer;

- submitting details of proposed substantive amendments to the
protocol to the Research Ethics Officer for approval.

Please contact the Research Ethics Officer, Becky Case (fst-
ethics@lancasterac.uk 01542 593987) if you have any queries or require
further information.

Kind regards,
Becky Case

Becky Case | Research Ethics Officer

Research and Enterprise Services | Lancaster University

+44 (0)1524 593987

www.lancasterac.uk

E-mail: fhmresearchsupport@lancaster.ac.uk, fst-ethics@lancaster.ac.uk
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A.3 Personal Information Sheet for Interview

Lancaster EE3
University © ®

Faculty of Science and Technology
School of Computing and Communications

For further information about how Lancaster University processes personal
data for research purposes and your data rights please visit our webpage:
www.lancaster.ac.uk /research /data-protection

[ am Fahad Altuwaijri, a PhD student at Lancaster University. I would like to invite
you to take part in this study about investigating the awareness and perceptions
towards Agile software development in Saudi Arabia.

Please take time to read the following information carefully before you decide whether
or not you wish to take part.

What is the study about?
This study aims to understand the awareness, current usage and perception of Agile
software development in the development of mobile applications in Saudi Arabia.

Why have I been invited?

You have been approached to participant because you are an expert in mobile app
development and Agile working in Saudi Arabia so that this study reflects the point
of view of participants which will be used to achieve the study’s aim and to shape the
sequential studies of my PhD research..

What will I be asked to do if I take part?

If you decided to take part, you will be interviewed online by me, the researcher, at
your convenient time. The interview will be held by Microsoft Teams and will last
for about 30-60 minutes. I will send you the link of consent form before the interview
commences and you will be asked to sign on it. This form is to confirm that you have
read and received this information sheet and that you are willing to volunteer in this
research.

What are the possible benefits from taking part?
This research will not benefit you personally, but your participation will be helpful and
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contributed to our understanding of the awareness and perceptions of Agile practicing
in Saudi Arabia as well as help us to inform the next study.

Do I have to take part?

No. It’s completely up to you to decide whether or not you take part. Your
participation is voluntary, and you are free to withdraw at any time during the
interview, without giving any reason.

What if I change my mind?

As explained above, you are free to withdraw at any time during the interview and
if you want to withdraw, I will extract any data you contributed to the study and
destroy it. However, if you wish to withdraw after the interview is completed, it is
difficult and often impossible to take out data from one specific participant when this
has already been anonymised or pooled together with other people’s data. Therefore,
you can only withdraw up to one week after taking part in the study.

What are the possible disadvantages and risks of taking part?
There are no disadvantages and risks, completely.

Will my data be identifiable?

Certainly, no. After the interview, only I, the researcher conducting this study will
have access to the data you share with me. I will keep all your personal information
and your organisation’s name confidential, that is I will not share it with others.
Instead, I will use a pseudonym to refer to you in any publications or presentations
or any discussions with other colleagues in the University. This means that I remove
any personal information that can identify you.

How will my data be stored?
Your data will be stored in encrypted files (that is no-one other than me, the researcher
will be able to access them) and on a password-protected laptop.

How will we use the information you have shared with us and what will
happen to the results of the research study?

I will use the data you have shared with only in the following ways: I will use
it for academic purposes only. This will include (e.g. my PhD thesis and other
publications). I may also present the results of my study at academic conferences.
When writing up the findings from this study, I would like to reproduce some of the
views and ideas you shared with me. When doing so, I will only use anonymised
quotes (e.g. from our interview with you), so that although I will use your exact
words, you cannot be identified in our publications.
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Who has reviewed the project?
This study has been reviewed and approved by the Faculty of Science and Technology
Research Ethics Committee.

What if I have a question or concern?

If you have any queries or if you are unhappy with anything that happens concerning
your participation in the study, please contact the researchers as follows:

Researcher: Fahad Altuwaijri

f.altuwaijri@lancaster.ac.uk

Supervisor: Dr Maria Angela Ferrario

m.a.ferrario@lancaster.ac.uk

If you have any concerns or complaints that you wish to discuss with a person who is
not directly involved in the research, you can also contact:

Professor Adrian Friday
Head of Department, School of Computing and Communications

a.friday@lancaster.ac.uk

Thank you for considering your participation in this project.
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A.4 Personal Information Sheet for Survey

Lancaster EE3
University © *®

Faculty of Science and Technology
School of Computing and Communications

For further information about how Lancaster University processes personal
data for research purposes and your data rights please visit our webpage:
www.lancaster.ac.uk /research /data-protection

[ am Fahad Altuwaijri, a PhD student at Lancaster University. I would like to invite
you to take part in this study about investigating the awareness and perceptions
towards Agile software development in Saudi Arabia.

Please take time to read the following information carefully before you decide whether
or not you wish to take part.

What is the study about?
This study aims to understand the awareness, current usage and perception of software
development, particularly Agile software development in Saudi Arabia.

Why have I been invited?

You have been approached to participant because you are a mobile app practitioner
in Saudi Arabia so that this study reflects the point of view of participants which will
be used to achieve the study’s aim and to shape the sequential studies of my PhD
research.

What will I be asked to do if I take part?

If you decided to take part, this questionnaire will take approximately 10 minutes
in which you will be asked to answer a number of questions that will help in
understanding the awareness and perception about Agile software development.

What are the possible benefits from taking part?

This study will not benefit you personally, but your participation will be helpful and
contributed to our understanding of the awareness and perceptions of Agile practicing
in Saudi Arabia.
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Do I have to take part?
No. It’s completely up to you to decide whether or not you take part. Your
participation is voluntary, and you are free to withdraw at any time during the study,
without giving any reason.

What if I change my mind?

As explained above, you are free to withdraw at any time without the need to give
an excuse prior to submitting your participation by simply abandoning the survey
and close the browser window. To have your responses included, please click the
“submit” button at the end of the survey. If you change your mind after submitting
your participation, the researcher will not able to delete your data because the survey
will be anonymous, and thus, it will be difficult to identify your data.

What are the possible disadvantages and risks of taking part?
There are no disadvantages and risks, completely.

Will my data be identifiable?

Certainly, no. Only I, the researcher conducting this study will have access to the
data you share with me. The data will be numerically coded and kept on a password
protected computer system.

How will my data be stored?
Your data will be stored in encrypted files (that is no-one other than me, the researcher
will be able to access them) and on a password-protected laptop.

How will we use the information you have shared with us and what will
happen to the results of the research study?

I will use the data you have shared with only in the following ways: I will use
it for academic purposes only. This will include (e.g. my PhD thesis and other
publications). I may also present the results of my study at academic conferences.

Who has reviewed the project?
This study has been reviewed and approved by the Faculty of Science and Technology
Research Ethics Committee.

What if I have a question or concern?

If you have any queries or if you are unhappy with anything that happens concerning
your participation in the study, please contact the researchers as follows:

Researcher: Fahad Altuwaijri

f.altuwaijri@lancaster.ac.uk
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Supervisor: Dr Maria Angela Ferrario
m.a.ferrario@lancaster.ac.uk

If you have any concerns or complaints that you wish to discuss with a person who is
not directly involved in the research, you can also contact:

Professor Adrian Friday
Head of Department, School of Computing and Communications
a.friday@lancaster.ac.uk

Thank you for considering your participation in this project.
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A.5 Consent Form for Interview

Project Title: Investigating the Awareness, Current Usage and Perception of Agile
Name of Researchers: Fahad Altuwain Lapcaster ??
Email: faltuwain(@lancaster.ac.uk UIllVBI'Slty

By agreeing to participate you are indicating that you have read the description of the study and
that you agree to the terms as described. If you have any questions, please contact me.

Thank you in advance for your participation!
Please tick each box

1. Iconfirm that I have read and understand the information sheet for the above study. I have had the opportunity
to consider the information, ask questions and have had these answered satisfactorily.

2. Iunderstand that my participation is voluntary and that I am free to withdraw of all or part of the study at any
time, without giving any reason. If T withdraw within a week of commencement of the study, my data will be
removed.

3. I understand that any information given by me may be used in future reports, academic articles, publications
or presentations by the researcher, but my personal information will not be included, and T will not be
identifiable.

4. Tunderstand that my name/my organisation’s name will not appear 1n any reports, articles or presentation
without my consent.

5. I understand that any interviews will be audio-recorded and transcribed, and that data will be protected on
encrypted devices and kept secure.

OO O O

6. Iunderstand that data will be kept until the researcher finishes his course and will be completed destroyed by him_ D
7. I agree to take part in the above study.

8. By providing contact details, I understand that I will be contacted further by the researcher with updates about
the study and participate in the subsequent studies. D

Name of Participant Date Signature Email/Phone number (oprional)

I confirm that the participant was given an opportunity to ask questions about the study, and all the questions asked by
the participant have been answered correctly and to the best of my ability. I confirm that the individual has not been
coerced into giving consent, and the consent has been given freely and voluntarily.

Signature of Researcher /person taking the consent Date Day/month/year

One copy of this form will be given to the participant and the original kept in the files of the researcher at Lancaster University
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A.6 Consent Form for Survey

Lancaster
University ¢ °

English ~
Consent Form
Project Title: Investigating the Awareness, current usage and perceptions of Agile

Name of Researcher: Fahad Altuwaijri
Email: faltuwaijri@lancaster.ac.uk

Before participating in this study, please read and accept the information below.

By clicking the “I consent™ button below you are indicating that:

+ You have read and understood the description of the study.

+ You have had the opportunity to consider the information, ask questions and have had these answered
satisfactorily.

* You understand that any information given by you may be used in future reports, academic articles,
publications or presentations by the researcher, but your personal information will not be included and you
will not be 1dentifiable.

* You understand that data will be protected on encrypted devices and kept secure.

+ You understand that your participation is voluntary and that you are free to withdraw from the study at any
time, without giving any reason prior to submitting your participation by simnply abandoning the survey and

close the browser window.

I consent to take part in this survey

I don't consent to take part in this survey



Appendix B

Chapter 5: Investigation of Agile
Adoption Factors

B.1 Interview Protocol

STUDY AIM

e The study aims to investigate the significant factors (e.g. social, organisational,
environmental and technical) that can support or challenge the adoption of Agile
in the Kingdom of Saudi Arabia. Specifically, this study focuses on software
development companies in the small and medium-sized enterprises sector, with
the specific focus on mobile app development projects.

STUDY OBJECTIVES

e Gain deeper insight into the enablers and barriers of Agile adoption in the
Kingdom of Saudi Arabia.

e Refine the Agile adoption framework deigned and developed drawing from state
of the art.

DATA COLLECTION METHOD

e Online semi-structured interviews: include closed- and open-ended ques-
tions. The closed-ended questions are designed using a five-point Likert scale
to assess the importance of each factor; open questions help to investigate the
factors in detail.

DATA ANALYSIS

212
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e The data collected will be captured using digital recorders and from notes that I
will take during the interviews. Audio content will be transcribed and compared
with my notes and they will be analysed using NVivo software. In addition, the
data will be thematically analysed in order to identify themes and patterns from
the data collected.

e Closed-ended questions (quantitative data) will be analysed using a statistical
software (i.e. SPSS).

RESEARCH SETTINGS

e Three software small and medium-sized organisations in Saudi Arabia that
adopt Agile methods in their mobile app development projects.

PARTICIPANT TARGET

e Mobile app practitioners in Saudi Arabia who are working in the organisations
under study and with 1) at least four years’ industrial experience of mobile app
development, 2) two years’ industrial experience of Agile software development,
and 3) they had to be from different software SMEs in Saudi Arabia.

PARTICIPANTS’ NUMBER
e Targeting 12 participants; 4 from each organisation.
SESSION TIME
e Interview session lasting 30-60 minutes each.
ONLINE PLATFORMS
e Microsoft Team: A video-conferencing platform used for meeting.
BEFORE THE INTERVIEW COMMENCES:

e Ask participants to read the ‘Participant Information Sheet’ to ensure that they
have a full understanding of the study and what they are volunteering for.

e Ask participants to sign the ‘Consent Form’, and we have only recruited
participants who can give their full informed consent to participate in this study.

SEMI-STRUCTURED INTERVIEW DESIGN:

Section A: Demographic Information about Organisations
(This part will be asked for just one participant of each organisation (i.e. CEO, CTO,
Project manager, or Scrum master))
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e Q1. How long has Agile been adopted in mobile app teams in your organisation?
e Q2. What Agile methods are used in your Agile teams?
e Q3. What types of mobile apps do you develop?
e Q4. What types of mobile platforms do you use?
e Q5. How many mobile-Agile teams do you have in your organisation?
e Q6. What size are the teams?
e Q7. Are the teams co-located or distributed?
e Q8. How many employees work in your organisation?
Section B: Opportunities and Challenges of Agile Adoption
e Q9. What motivated your team (organisation) to adopt Agile?

e Q10. What are the challenges your team faced with adopting Agile, and how
did you overcome them?

Section C: Influential Factors on Agile Adoption

e Q11. Could you rate how important each people factor (i.e. Team capability;
Training and learning; Customer involvement) was in influencing the adoption
of Agile in your team using the five-point Likert scale? And can you say how
each aspect is going to influence the adoption?
ight

Factors 5 4 3 2 1
Team capability
Training and learning

Customer involvement

e Q12. Could you rate how important each organisational factor (i.e. Organisa-
tional culture; Management support; Communication and collaboration) was in
influencing the adoption of Agile in your team using the five-point Likert scale?
And can you say how each aspect is going to influence the adoption?
ight

\Factors ‘5‘4‘3‘2‘1‘
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Organisational culture
Management support
Communication and collaboration

e Q13. Could you rate how important each environmental factor (i.e. Organisa-
tional environment; Physical environment; National culture) was in influencing
the adoption of Agile in your team using the five-point Likert scale? And can
you say how each aspect is going to influence the adoption?
ight

Factors 5 4 3 2 1
Organisational environment
Physical environment
National culture

e Q14. Could you rate how important each technical factor (i.e. Agile software
techniques; Delivery strategy; Tools and technologies) was in influencing the
adoption of Agile in your team using the five-point Likert scale? And can you
say how each aspect is going to influence the adoption?
ight

Factors 5 4 3 2 1
Tools and technologies
Delivery strategy

Agile software techniques

e Q15. Are there any other important factors (not mentioned) that need to be
considered when adopting Agile in Saudi software organisations?

Section D: Demographic Information about Participants
e Q16. What is your role in the team?
e Q17. How many years of experience do you have in mobile app development?
e (Q18. How many years of experience do you have in Agile software development?
AFTER THE INTERVIEW ENDING:

e Send the ‘Debriefing Sheet’ to all participants.
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B.2 Focus Group Protocol

Note: It is important to ensure that participants have been provided with ‘Participant
Information Sheet’ and signed on the ‘Consent Form’ before the group begins.
Additionally, make sure to send ‘Participant Debrief Sheet’ to all participants after
the group finishes.

STUDY AIM

e The study aims to critically review the influential factors identified in the Agile
adoption framework that can support or challenge the adoption of Agile in small
and medium-size software companies in Saudi Arabia by actively engaging the
participants in a structured feedback process.

STUDY OBJECTIVES

e Critically review the influential factors listed in the framework and to what
extent they impact on the adoption of Agile in software development SMEs in
Saudi Arabia.

e Discuss the classification of the influential factors in the framework.
e Discuss the most challenging factors on the adoption.
DATA COLLECTION METHOD

e Online focus group: includes open-ended questions and designs based on
the interviews’ outcome to review the factors included in the Agile adoption
framework.

DATA ANALYSIS

e The data collected will be captured using digital recorders and from notes that
I will take during the session. Audio content will be transcribed and compared
with my notes and they will be analysed with the support of NVivo software.
In addition, the data will be thematically analysed in order to identify themes
and patterns from the data collected.

RESEARCH SETTINGS

e Three software SMEs (A; B; C) in Saudi Arabia with different size that adopt
Agile methods in their mobile app development projects.

PARTICIPANT TARGET
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e Mobile app practitioners in Saudi Arabia who are working in the organisations

under study and have wide experience in mobile app development and Agile
methods.

PARTICIPANTS’ NUMBER

e Five participants (two from organisation A; two from organisation B; one from

organisation C)

SESSION TIME

e Focus group session lasting 120 minutes.

ONLINE PLATFORMS

e Microsoft Team: A video-conferencing platform used for meeting.

e Miro: An online collaboration platform used for doing some exercises with the

participants during the session

FOCUS GROUP AGENDA

e Section 1: Introduction and Purpose of Group: the session starts with

an introduction of the group participants, an overview of the research and the
purpose and motivation of the session.

Section 2: The Agile Adoption Framework: the results obtained from
the previous individual interviews are briefly discussed, and the classificatory
developed framework is presented.

Section 3: Main Discussion: the discussion is divided into three parts as
each one achieves an objective:

— Part 1: The impact of listed factors in the framework on the adoption.
(Break after this part for 10 mins)
— Part 2: The classification of the framework.
— Part 3: The importance level of factors on the adoption.
Section 4: Conclusion and Future Work: the session ends with a conclusion

of the discussion and future work planning as well as thanks all participants for
participating.
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B.3 Ethics Approval

Lancaster-
University *

Applicant: Fahad Altuwsairji

Supervisor: Dr Maria Angela Ferrario

Department: School of Computing and Communications
FSTREC Reference: FST20028

09 December 2020

Re: FST20028 {amendment to F5T19120)
Investigating Agile Adoption in Saudi Arabian Mobile Application Development

Dear Fahad,

Thank you for submitting your research ethics amendment application for the above project
for review by the Faculty of Science and Technology Ethics Committee (FSTREC). The
application was recommended for approval by FSTREC, and on behalf of the Chair of the
Committee, | can confirm that approval has been granted for the amendment to this research
project.

As principal investigator your responsibilities include:

- ensuring that (where applicable) all the necessary legal and regulatory requirements
in order to conduct the research are met, and the necessary licenses and approvals
have been obtained;

- reporting any ethics-related issues that occur during the course of the research or
arising from the research to the Research Ethics Officer at the email address below
(e.g. unforeseen ethical issues, complaints about the conduct of the research, adverse
reactions such as extreme distress);

- submitting details of proposed substantive amendments to the protocol to the
Research Ethics Officer for approval.

Please contact me if you have any queries or require further information.

Email: fst-ethics@lancaster.ac.uk

Yours sincerely,

| 0
:.'.r'-‘i":':-"' ."—-h].' -

Annie Beauchamp,
Research Ethics Officer, Secretary to FSTREC.
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B.4 Personal Information Sheet

Lancaster EE3
University © ®

Faculty of Science and Technology
School of Computing and Communications

For further information about how Lancaster University processes personal
data for research purposes and your data rights please visit our webpage:
www.lancaster.ac.uk /research /data-protection

[ am Fahad Altuwaijri, a PhD student at Lancaster University. I would like to invite
you to take part in this study investigating the adoption of Agile in Saudi Arabian
software industry.

Please take time to read the following information carefully before you decide whether
or not you wish to take part.

What is the study about?

This study aims to investigate the significant factors (e.g. social, organisational,
environmental and technical) that may support or challenge the adoption of Agile in
small and medium-sized software companies in Saudi Arabia, with the specific focus
on mobile application development projects.

Why have I been invited?

You have been approached to participant because you are an member of a mobile
app development team who adopt Agile and work in software organisation in Saudi
Arabia so that this study reflects the point of view of participants which will be used
to achieve the study’s aim and to shape the sequential studies of my project research.
For this reason, we would like to interview you or invite you to a focus group to discuss
this.

What will I be asked to do if I take part?

If you decide to take part in the interview, you will be interviewed online by me, the
researcher, at your convenient time and will last for about 30-60 minutes. While if
you decide to take part in the focus group, you will be interviewed online by me,
the researcher, with a group of 5 participants at a convenient time for all and will
last for about 2 hours. The interview and the focus group will be held by Microsoft
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Teams. I will send you the link of consent form before the interview or the focus group
commences, and you will be asked to sign on it. This form is to confirm that you have
read and received this information sheet and that you are willing to volunteer in this
research.

What are the possible benefits from taking part?

This research will not benefit you directly, but our participation will be helpful and
contributed to a better understanding of Agile adoption in Saudi Arabia mobile
development market.

Do I have to take part?

No. It’s completely up to you to decide whether or not you take part. Your
participation is voluntary, and you are free to withdraw at any time during the
interview or the focus group, without giving any reason.

What if I change my mind?

As explained above, you are free to withdraw at any time during the interview or the
focus group and if you want to withdraw, I will extract any data you contributed to
the study and destroy it. However, if you wish to withdraw after the interview or the
focus group is completed, it is difficult and often impossible to take out data from one
specific participant when this has already been anonymised or pooled together with
other people’s data. Therefore, you can only withdraw up to one week after taking
part in the study.

Will my data be identifiable?

No, all data will be anonymised. After the interview or the focus group, the researcher
conducting this study will have access to the information you share with me. I will
keep all your personal information and your organisation’s name confidential, that is I
will not share it with others. Pseudonyms will be used for publications, presentations
or any discussion with other researchers. Any personal information that can identify
you will be removed.

How will my data be stored?
Your data will be stored in encrypted files and on a password-protected laptop. No-
one other than me, the researcher, will be able to access them.

How will we use the information you have shared with us and what will
happen to the results of the research study?

I will use the data you have shared with only in the following ways: I will use
it for academic purposes only. This will include (e.g. my PhD thesis and other
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publications). I may also present the results of my study at academic conferences.
When writing up the findings from this study, I will only use anonymised quotes.

Who has reviewed the project?
This study has been reviewed and approved by the Faculty of Science and Technology
Research Ethics Committee.

What if I have a question or concern?

If you have any queries or if you are unhappy with anything that happens concerning
your participation in the study, please contact the researchers as follows:

Researcher: Fahad Altuwaijri

f.altuwaijri@lancaster.ac.uk

Supervisor: Dr Maria Angela Ferrario

m.a.ferrario@lancaster.ac.uk

If you have any concerns or complaints that you wish to discuss with a person who is
not directly involved in the research, you can also contact:

Professor Adrian Friday
Head of Department, School of Computing and Communications

a.friday@lancaster.ac.uk

Thank you for considering your participation in this project.
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B.5 Consent Form

Lancaster
University © ©

English +

Consent Form for the Online Interview and the Focus Group

Project Title: Investigating Agile Adoption in Saudi Arabian Seftware
Industry

Name of Researcher: Fahad Altuawaijri

Email: f.altuwaijri@lancaster.ac.uk

By agreeing to participate you are indicating that you have read the description of the
study and that you agree to the terms as described.

If you have any questions, please contact me.

Thank you in advance for your participation!

| confirm that | have read and understood the information sheet for the above study. |
have had the opportunity to consider the information, ask questions and have had
these answered satisfactorily.

Yes MNo

| understand that my participation is voluntary and that | am free to withdraw of all or
part of the study at any time, without giving any reason. If | withdraw within a week of
commencement of the study, my data will be removed.

Yes No
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| understand that any information given by me may be used in future reports,
academic articles, publications or presentations by the researcher, but my personal
information will not be included and | will not be identifiable.

Yes MNo

| understand that my name/my organisation’s name will not appear in any reports,
articles or presentation without my consent.

Yes No

| understand that any interviews or focus group will be audio-recorded and
transcribed and that data will be protected on encrypted devices and kept secure.

Yes No

| understand that data will be kept until the researcher finishes his course and will be
completed destroyed by him.

Yes No

| agree to take part in the above study.

Yes No

By providing contact details, | understand that | will be contacted further by the
researcher with updates about the study and participate in the subsequent studies.

Yes No

Please type your name in the box below to indicate agreement to
participate in this study.
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B.6 Participant Debrief Sheet

Project Title: Investigating Agile Adoption in Saudi Arabian Software
SMEs

Thank you for participating in the online interview/focus group which aims to
investigate Agile adoption in mobile app development in Saudi Arabia. We hope
that you have found it interesting and have not been upset by any of the topics
discussed.

Personal data collected from you during this study will be treated as confidential;
non-personal data will be used for research and cannot be confidential. Only I,
the researcher, will have access to any data that may personally identify you, and
pseudonyms will be used to protect your identity. Any personal data that needs to
be retained will be kept securely.

As a reminder, you are free to withdraw your data from this study without any
explanation up to one week after the date of the interview. You can do so by contacting
the researcher, Fahad Altuwaijri. If you do so, your data will not be used in the study.
Please note that it will not be possible to withdraw your data after one week has
passed, as the data may already be integrated with other data and be impossible to
identify and extract.

If you would like further information about the study or would like to know about
what findings are when all the data have been collected and analysed, please do not
hesitate to contact:

Fahad Altuwaijri, PhD student, School of Computing and Communications
Room B36, InfoLab21, Lancaster University, Lancaster, LA1 4WA, UK,
f.altuwaijri@lancaster.ac.uk

Fahad Altuwaijri, PhD student, School of Computing and CommunicationsDr Maria
Angela Ferrario, Lecturer, School of Computing and Communications

Room C19, InfoL.ab21, Lancaster University, Lancaster, LA1 4WA, UK,
m.a.ferrario@lancaster.ac.uk

Alternatively, if you have any concern about this study and wish to speak to someone
outside the study, you may contact:

Professor Adrian Friday, Head of Department, School of Computing and Communi-
cations

Room C57, InfoLLab21, Lancaster University, Lancaster, LA1 4WA, UK,
a.friday@lancaster.ac.uk

Thank you for your cooperation.



Appendix C

Chapter 6: Evaluation of Agile
Adoption Factors

C.1 Questionnaire Design (English Version)

Section 1: Demographics Information

Part 1.1: Participants’ Information
e Q1. Your gender:
— Male

— Female

— Prefer not to say
e Q2. Your age:
— Below 23 years
— 23 - 30 years
— 31 - 39 years
— Above 40 years
e Q3. Your role: (Multiple Answers Allowed)

— Project manager (Scrum Master)
— CEO
— CIO/CTO

— Developer

225
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— Tester
— Designer

— Other (please specify...................ooi.L. )
e Q4. Years of experience in software development:

— Less than a year

— 1 -4 years

— 5 - 10 years

— More than 10 years

e Q5. Years of experience in Agile software development:

— Less than a year
— 1 -4 years
— 5 - 10 years
— More than 10 years

Part 1.2: Work’s Information

e Q6. Number of employees in your organisation:

— 1 -5 employees
— 6 - 49 employees
— 50 - 249 employees
— More than 249 employees

e Q7. Number of development teams you are working with:

— 1 team
— 2 teams
— 3 teams

— More than 3 teams
e Q8. Number of members in your development teams, in average:

— 1 - 5 members
— 6 - 10 members

— 11 - 20 members
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— More than 20 members
e Q9. Market scope of your organisation:

— International
— National

— Local

Section 2: Influential Factors of Agile Adoption

To what extent do you agree with the following statements?
(strongly agree = 5; agree = 4; Neutral = 3; disagree = 2 and strongly disagree = 1)

Part 2.1: People Factors

Q9. Team capability

TeamCapl: Most of our team members have strong professional
skills (i.e. interpersonal skills, communication skills, problem-solving
skills).

TeamCap2: Most of our team members have collaborative attitude.

TeamCap3: Most of our team members have sense of responsibility.

TeamCap4: Most of our team members have readiness to learn.

TeamCapb: Most of our team members have great motivation.

TeamCap6: Most of our team members are honest.

Q10. Customer involvement

Cuslnvl: Our customers closely collaborate with our team members
and commit to the project, i.e. they are motivated, active, and
consider themselves to be responsible elements of the project.

Cuslnv2: Our customers had full authority and knowledge to make
decisions on-site, such as approving, disapproving, and prioritising
project requirements and changes.

Part 2.2: Knowledge Factors

Q11. Training and learning

TrainLearnl: Training events are conducted in our country to
practitioners, customers and senior managers.

TrainLearn2: Training events are conducted in our organisation to
practitioners, customers and senior managers.

TrainLearn3: Learning resources are available to us to get more
knowledge of Agile.
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Q12. Awareness and knowledge 514,32 |1
AwareKnowl: Our team members are aware and knowledgeable of
Agile.

AwareKnow2: Our management is aware and knowledgeable of Agile.

AwareKnow3: Our customers are aware and knowledgeable of Agile.

Part 2.3: Cultural Factors

Q13. Organisational culture 514,321

OrgCultl: Our organisation culture is flexible and participative,
values teamwork, feedback and learning, and encourages social
interaction.

OrgCult2: The management style of our organisation does not have
a hierarchical structure.

OrgCult3: Our organisation is based on loyalty, mutual trust, and
commitment.

OrgCult4: Our organisation enables empowerment of people and
teams.

Q14. National culture 514,32 |1

NationCultl: Saudi culture is based on flat structures and equality
in power.

NationCult2: Saudi People are in general communicative and
collaborative.

NationCult3: Saudi People are in general tend to avoid uncertainty
and risk.

Part 2.4: Organisational Factors

Q15. Management support 514,132 |1

MangSuppl: Our team receives strong executive support. “Exec-
utive” may mean the whole Board of Directors or the CEO, CFO,
CIO, etc. who influenced the decision-making.

MangSupp2: Our team has committed sponsors or a committed
organisation manager. An example of a committed sponsor/manager
is one who would stand up to critics and vouch for the Agile method
in a non-agile organizational environment.

MangSupp3: Our management team provides us with the time for
training that we needed in order to use Agile methods effectively.
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MangSupp4: Our management team provides us with funding for
training that we needed in order to use Agile methods effectively.

Q16. Communication and collaboration 514,132 |1

CommColll: Our organisation has mechanisms that enable us to
communicate and collaborate quickly and effectively with each other,
operations, support, customers, management, and business areas.

CommColl2:  Normally (e.g. pre-covid), communication and
collaboration in our team is face-to-face.
CommColl3:  Normally (e.g. pre-covid), communication and

collaboration in our team happen between people who were physically
close to one another.

CommColl4: Most people in our team are amicable to each other
to such an extent that they communicate and collaborate with each
other with trust and good will.

Part 2.5: Environmental Factors

Q17. Organisational environment 541321

OrgEnvl: Our organisation has a reward system appreciative of Agile
behaviour.

OrgEnv2: Our organisational environment encourages us to be more
confident to share our opinions openly without fear of judgment.

Q18. Physical environment 514,321

PhyEnvl: Our team is collocated, i.e. all team members worked in
the same location for ease of communication and casual

PhyEnv2: Our team works in a facility with proper Agile-style
work environment, e.g. a dedicated office with pair programming
workstations, social spaces, ample wall spaces for postings, no
separate cubicles or offices.

Part 2.6: Technical Factors

Q19. Tools and Technologies 514,321

ToolTechl: Appropriate tools and technologies are available to us to
support our teamwork.

CMB: Please, answer this question by clicking ‘disagree’.

Part 2.7: Process Factors
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Q20. Delivery Strategy

DelStrl: In my experience, the regular delivery of working software
has encouraged our team to adopt Agile.

DelStr2: The strategy of delivering most important features first
encourages our team to adopt Agile.

Q21. Agile Software Techniques

AgileTechl: Agile techniques (e.g. regular and short meetings; simple
design; right amount of documentation) encourage our team to adopt
Agile.

AgileTech2: Techniques practiced in Agile are compatible with our
working style.

Section 3: Relative Advantage of Agile Adoption

To what extent do you agree with the following statements?

Q23. Agile Adoption (Relative advantage)

5

AgileAdoptl: Agile Adoption in our organisation has enhanced our
team to improve software quality.

AgileAdopt2: Agile Adoption in our organisation has enabled our
team to reduce development costs.

AgileAdopt3: Agile Adoption in our organisation has accomplished
our team to reduce time to delivery.

AgileAdopt4: Adoption in our organisation has improved our team
productivity and morale.

AgileAdopt5: Agile Adoption in our organisation has achieved our
customers’ needs and requirements.

Thank you for participating in this study.
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C.2 Questionnaire Design (Arabic Version)
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C.3 Ethics Approval

Lancaster-
University *

Applicant: Fahad Altuwaijri
Supervisor: Maria Angela Ferrario
Department: SCC

FSTREC Reference: F5T20126

04 June 2021

Re: F5T20126 (Amendment to FST20028)
Investigating Agile Adoption in Saudi Arabian Software industry

Dear Fahad,

Thank you for submitting your research ethics amendment application for the above project
for review by the Faculty of Science and Technology Ethics Committee (FSTREC). The
application was recommended for approval by FSTREC, and on behalf of the Chair of the
Committee, | can confirm that approval has been granted for the amendment to this research
project.

As principal investigator your responsibilities include:

- ensuring that (where applicable) all the necessary legal and regulatory requirements
in order to conduct the research are met, and the necessary licenses and approvals
have been obtained;

- reporting any ethics-related issues that occur during the course of the research or
arising from the research to the Research Ethics Officer at the email address below
(e.g. unforeseen ethical issues, complaints about the conduct of the research, adverse
reactions such as extreme distress);

- submitting details of proposed substantive amendments to the protocol to the
Research Ethics Officer for approval.

Please contact me if you have any queries or require further information.

Email: fst-ethics@lancaster.ac.uk

Yours sincerely,

A Moty

Tom Morley,
Research Ethics Officer, Secretary to FSTREC.
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C.4 Personal Information Sheet

Lancaster EE3
University © ®

Faculty of Science and Technology
School of Computing and Communications

For further information about how Lancaster University processes personal
data for research purposes and your data rights please visit our webpage:
www.lancaster.ac.uk /research /data-protection

[ am Fahad Altuwaijri, a PhD student at Lancaster University. I would like to invite
you to take part in this study investigating the factors influencing the adoption of
Agile in the Saudi Arabian software industry.

Please take time to read the following information carefully before you decide whether
or not you wish to take part.

What is the study about?
This study aims to investigate the significant factors (e.g. people, knowledge,
organisational, cultural, environmental, process and technical) that can support or

challenge the adoption of Agile in small and medium-size software companies in Saudi
Arabia.

Why have I been invited?

You have been approached to participate because you are a software practitioner who
adopted Agile and working in a software development SME in Saudi Arabia so that
this study reflects the point of view of participants which will be used to achieve the
study’s aim.

What will I be asked to do if I take part?
If you decided to take part, this questionnaire will take approximately 15 minutes in
which you will be asked to answer a number of questions.

What are the possible benefits from taking part?
This research will not benefit you directly, but our participation will be helpful and
contributed to a better understanding of the influential factors on Agile adoption in
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Saudi software development organisations.

Do I have to take part?
No. It’s completely up to you to decide whether or not you take part. Your
participation is voluntary, and you are free to withdraw at any time during the study,
without giving any reason.

What if I change my mind?

As explained above, you are free to withdraw at any time without the need to give
an excuse prior to submitting your participation by simply abandoning the survey
and close the browser window. To have your responses included, please click the
“submit” button at the end of the survey. If you change your mind after submitting
your participation, the researcher will not able to delete your data because the survey
will be anonymous, and thus, it will be difficult to identify your data.

What are the possible disadvantages and risks of taking part?
There are no disadvantages and risks, completely.

Will my data be identifiable?

Certainly, no. Only I, the researcher conducting this study will have access to the
data you share with me. The data will be numerically coded and kept on a password
protected computer system.

How will my data be stored?
Your data will be stored in encrypted files (that is no-one other than me, the researcher
will be able to access them) and on a password-protected laptop.

How will we use the information you have shared with us and what will
happen to the results of the research study?

[ will use the data you have shared with only in the following ways: I will use
it for academic purposes only. This will include (e.g. my PhD thesis and other
publications). I may also present the results of my study at academic conferences.

Who has reviewed the project?
This study has been reviewed and approved by the Faculty of Science and Technology
Research Ethics Committee.

What if I have a question or concern?
If you have any queries or if you are unhappy with anything that happens concerning
your participation in the study, please contact the researchers as follows:
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Researcher: Fahad Altuwaijri
f.altuwaijri@lancaster.ac.uk
Supervisor: Dr Maria Angela Ferrario
m.a.ferrario@lancaster.ac.uk

If you have any concerns or complaints that you wish to discuss with a person who is
not directly involved in the research, you can also contact:

Professor Adrian Friday
Head of Department, School of Computing and Communications
a.friday@lancaster.ac.uk

Thank you for considering your participation in this project.
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C.5 Consent Form

Lancaster
University ¢ °©

English ~

Consent Form

Project Title: Investigating the Influential Factors of Agile Adoption in the Saudi Software
Industry

Name of Researcher: Fahad Altuwaijri

Email: faltuwaijri@lancaster.ac.uk

Before participating in this study, please read and accept the information below.

By clicking the “I consent™ button below you are indicating that:

¢ You have read and understood the description of the study.

+ You have had the opportunity to consider the information, ask questions and have had these answered
satisfactorily.

* You understand that any information given by you may be used in future reports, academic articles,
publications or presentations by the researcher, but your personal information will not be included and you
will not be identifiable.

* You understand that data will be protected on encrypted devices and kept secure.

+ You understand that your participation is voluntary and that you are free to withdraw from the study at any
time, without giving any reason prior to submitting vour participation by simnply abandoning the survey and

close the browser window.
I consent to take part in this survey

I don't consent to take part in this survey
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C.6 Discriminant Validity (Cross-Loading Approach)

AA AST AK cC cl Ds MSs NC OE oc PE TC LU TL
AgileAdoptl 0.649 -0.19 -0.055% 0.21 0.287 0.45 0.085 0.325 0.2288 0.174 0.07 -0.382 0.175 0.113
AgileAdopt2 0.686 0.242 0.395 0.235 0.344 0.179 0.201 0.081 0.389 0.333 0.074 -0.211 0.187 0.038
AA AgileAdopt3 0.812 0.073 0.156 0.403 0.415 0.349 0.242 0.054 0.465 0.259 0.1 -0.208 0.236 0.251
AgileAdoptd 0.801 0.121 0.475 0.388 0.459 0.215 0.356 0.215 0.459 0.413 0.31 -0.205 0.405 0.38
AgileAdopts 0.668 -0.13 0.399 0.48 0.379 0.418 0.372 0.127 0.451 0.432 0.202 -0.013 0.116 0.231

AST AgileTechl 0.039 0.952 0.325 0.094 0.101 0.082 0.17 -0.02 0.126 0.126 0.087 0.106 0.014 0.153
AgileTech2 0.019 0.781 0.405 0.266 0.057 0.043 0.239 -0.06 0.23 0.224 0.149 0.225 0.106 0.024
AwareKnowl 0.341 0.303 0.900 0.6324 0.345 0.339 0.586 0.013 0.433 0.653 -0.006 0.37 0.139 0.432

AK AwareKnow?2 0.414 0.225 0.766 0.489 0.421 0.289 0.447 0.086 0.543 0.602 0.054 0 0.251 0.151
AwareKnow3 0.183 0.448 0.743 0.168 0.088 -0.01 0.313 -01 0.152 0.264 -0.022 0.207 0.163 0.338

c CommColll 0.436 0.14 0.443 0.889 0.467 0.388 0.674 0.157 0.683 0.668 0.141 0.109 0.312 0.239
CommColl4 0.411 0.158 0.555 0.876 0.461 0.316 0.609 0.026 0.654 0.637 0.182 0.272 0.295 0.3

a Cuslnvl 0.49 0.085 0.301 0.412 0.888 0.529 0.3 0.163 0.476 0.442 0.201 -0.005 0.272 0.127
Cuslnv2 0.457 0.084 0.34 0.516 0.870 0.39 0.447 0.066 0.59 0.582 0.11 -0.06 0.127 0.135

DS DelivStratl 0.42 0.143 0.315 0.423 0.504 0.946 0.157 0.224 0.426 0.461 0.051 0.062 0.234 0.156
DelivStrat2 0.403 o 0.153 0.329 0.437 0.941 0.064 0.153 0.317 0.375 0.066 -0.053 0.248 0.084
ManagSupl 0.257 0.217 0.506 0.695 0.369 0.157 0.824 0.164 0.728 0.73 0.172 0.127 0.242 0.205

Ms ManagSup2 0.4 0.181 0.454 0.645 0.352 0.175 0.805 0.213 0.642 0.644 0.387 0.013 0.372 0.406
ManagSup3 0.155 0.012 0.253 0.474 0.334 0.024 0.739 0.047 0.446 0.4288 0.169 0.126 0.054 0.357
ManagSup4 0.224 0.238 0.501 0.383 0.245 -0.03 0.748 0.03 0.46 0.482 0.217 0.142 0.05 0.426

NC NationCult2 0.162 0.026 0.013 0.039 0.019 0.131 0.045 0.801 0.024 0.156 0.207 -0.20% 0.328 0.012
NationCult3 0.215 -0.075 0.001 0.127 0.179 0.204 0.205 0.917 0.216 0.259 0.352 -0.031 0.241 0.224

OE OrgEnvl 0.57 0.135 0.423 0.714 0.572 0.446 0.6284 0.204 0.946 0.66 0.348 0.041 0.284 0.419
Orgenv2 0.55 0.141 0.539 0.718 0.568 0.296 0.738 0.148 0.941 0.779 0.326 -0.076 0.329 0.304
OrgCultl 0.439 0.16 0.619 0.655 0.469 0.407 0.716 0.272 0.644 0.880 0.2 0.022 0.252 0.488

ac OrgCult2 0.421 0.086 0.532 0.577 0.466 0.363 0.613 0.148 0.668 0.768 0.003 -0.071 0.169 0.036
OrgCult3 0.312 0.111 0.419 0.536 0.484 0.297 0.531 0.086 0.593 0.777 0.185 0.038 0.338 0.139
OrgCult4 0.252 0.215 0.53 0.648 0.452 0.376 0.645 0.288 0.59 0.849 0.201 0.101 0.348 0.329

PE PhyEnvl 0.094 0.085 0.01 -0.006 -0.007 -0.01 0.212 0.285 0.124 0.027 0.888 -0.103 0.178 0.114
PhyEnv2 0.253 0.125 0.005 0.234 0.225 0.11 0.326 0.335 0.415 0.22 0.989 -0.06 0.345 0.142
TeamCap2 -0.14 -0.107 0.25 0.178 -0.083 0.077 0.151 -0.32 -0.024 0.035 -0.17 0.606 -0.14 0.088

T© TeamCap3 -0.281 0.186 0.308 0.151 -0.033 0.057 0.088 -0.16 -0.034 0.031 -0.028 0.894 0.082 -0.067
TeamCapd -0.205% 0.1284 0.065 0.134 -0.011 01 0.07 0.098 -0.01% -0.003 -0.017 0.686 0.183 -0.09
TeamCap3 -0.157 0.144 0.145 0.217 0.005 -0.01 0.085 -0.01 0.042 0.015 -0.058 0.805 0.048 -0.084

L ToolsTechl 0.322 0.05 0.221 0.344 0.23 0.282 0.258 0.316 0.324 0.331 0.319 0.082 1.000 0.028
TrainLearnl 0.047 0.153 0.151 0.147 0.034 -0 0.155 -0.12 0.229 0.081 0.003 -0.044 -0.176 0.622

TL TrainLearn2 0.327 0.074 0.443 0.356 0.152 0.057 0.518 0.21 0.466 0.477 0.101 -0.065 0.029 0.936
TrainLearn3 0.156 0.2 0.187 0.015 0.041 0.189 0.126 0.117 0.069 0.035 0.213 -0.033 0.124 0.735
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