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ABSTRACT

Enterprise Resource Planning requirements elicitation at universities is a torrid task to the ERP
developers. The stakeholders are given an ERP system which they are supposed to adopt and
use. Evidence from literature attests that ERP requirements elicitation at universities is a
challenge. Universities are complex organisations with different stakeholders with diverse

requirements which the ERP system should accommodate.

Universities currently use ERP systems to coordinate their various operations. Requirements
elicitation in ERP systems at Universities has been given little attention and that has led to many
ERP projects failing or being delivered late. In a survey sent to three universities in Zimbabwe by
the researcher most participants acknowledged the importance of stakeholder’s involvement
during ERP requirements elicitation but most participants pointed out that they were not involved
during this elicitation stage. The purpose of the study was to identify the weaknesses of the
existing ERP requirements elicitation frameworks, examining the needs of the university during
the ERP requirements elicitation process. The study developed an improved ERP requirements

elicitation framework to assist universities during requirements elicitation.

The study was guided by the Soft Systems theory, Activity theory, Domain theory and the
Stakeholder theory. These theories helped in developing the proposed conceptual framework to
assist universities during the ERP requirements elicitation process. The study utilized the
pragmatism philosophy and exploratory sequential mixed methods to validate the proposed ERP
requirements elicitation framework. In the first phase, the qualitative approach used interviews to
gather data from 12 participants who came from four study units. The qualitative analysis
generated themes which were used to formulate hypothesis which were tested in the second
phase using the quantitative approach. A total of 275 responses were received from the
quantitative approach which came from the four study units. Exploratory factor analysis was used
to test the validity of the measuring instrument, summated scales were used to perform T-tests,
ANOVA and regression tests. The results of the qualitative and quantitative were integrated to

ascertain whether they corroborate the literature.

The findings suggest that the needs for a university during ERP requirements elicitation are as
follows: The organisational sociological perspectives need to be examined as social structures
do have a bearing on the knowledge used within the organization. Stakeholder’s perceptions need
to be taken on board during ERP requirements elicitation process. Stakeholders need to be
classified according to their roles during ERP requirements elicitation so that crucial roles are not

left out in the process. The elicitation technique(s) employed by the requirements engineer may



augment in making the unknown known during the ERP requirements elicitation process. The
domain knowledge for an institution need to be examined so as to preclude missing ERP
requirements. The study recommends the involvement of stakeholders during the ERP
requirements elicitation process. The study recommends that requirements elicitation is a social
activity and there is a need to examine the sociological perspectives of the stakeholders so that
holistic ERP requirements may be extracted. The study also recommends that there is a need to
use different elicitation techniques during ERP requirements elicitation so that overlooked ERP
requirements may be extracted from the stakeholders.

Keywords

ERP requirements elicitation, domain knowledge, stakeholder characteristics, stakeholder role,

elicitation techniques, sociological perspectives, mixed methods, pragmatism.
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CHAPTER 1 BACKGROUND TO THE RESEARCH PROBLEM

1.1 Introduction

The practice of software development commenced in 1958 and in just 10 years’ time problems
started to emerge. The software development took more time than anticipated, projects
ranover budget and the software did not deliver the expected outcomes, leading to the coinage
of the term software crisis (Randell, 1979; Fitzgerald, 2012). The problems that started 50
years ago are still focal areas for research on how best to resolve software failures. A lot of
models, approaches, and frameworks have been developed to contain software failures
because user requirements keep changing, data processed keeps increasing, thereby making
technological advancement of some software’s obsolete ( Dyba, 2005; Lotfi and Dastjerdi,
2016). Enterprise Resource Planning (ERP) has received major attention and research in

recent years.
This study commences by defining critical terms to guide the readers on what the study entails:

Requirements elicitation is the art of discovering requirements from the users of the system
and these users are called stakeholders (Lim and Finkelstein, 2011). Requirements elicitation
is a process, not an event, hence there is a need to follow certain steps to reach the

stakeholder’s needs.

The stakeholder is defined as any entity or individuals with a direct or indirect interest in the
system being developed. The stakeholders are crucial in requirements elicitation because they
are the sources of the requirements that have to be implemented in the ERP system. There
are three categories of stakeholders: the primary stakeholders who use the ERP system each
day, secondary stakeholders who do not use the ERP system very often and lastly, the tertiary
stakeholders who do not use the ERP system but are also affected by the use of the
information system (Abras et al, 2004). It is not feasible to bring on board every stakeholder
during requirements elicitation to elicit the requirements but their views ought to be considered

whenever this is feasible (Abras et al, 2004).

ERP started as the software used by manufacturing companies in the 1970s but countries like
USA, China, UK and Spain have embraced the ERP software for other strategic intentions
(Kumar and Van Hillegersberg, 2000; Mihai et al, 2015). ERP has shifted from being a
manufacturing-oriented software to one that supports other industries. Many organizations
have realized the importance of using ERP systems in their businesses as the system

coordinates various departmental operations together (Kilic et al, 2015; Orougi, 2015). The



ERP system, however, comes at a cost to the implementing organization, hence the need for
proper planning so that the ERP project can be a success. There are two types of ERP
systems: in house and off the shelf ERP systems (Anderson et al, 2011). In house systems
are custom built to address the challenges that an organization experiences and they may
take time to develop while off the shelf ERP systems are customized to meet the needs of an

organization. This thesis is premised on in house ERP systems developed in Zimbabwe.

Many Universities have consolidated their operations using the ERP systems for easy
management of processes. According to Seo (2013), an ERP is an application software that
brings together the various functions of an organization into one system that can be used
across the organisation. Departments within a University can communicate and share
information easily and reduce costs. ERP systems failure rates are very high because these
systems are currently incapable of addressing the needs of stakeholders. The research
community has not investigated much on techniques that could be used to gather, analyse
and document the requirements for ERP systems (Asgar and King, 2016). ERP systems are
quite complex to implement because they take on board all the operations of other
departments into one system as compared to the legacy systems that cover only one
department (Grabski et al, 2001; Nwankpa and Datta, 2012).

ERP systems used in different domains share some similarities; however, the education sector
exhibit certain unique features which need special treatment during requirements elicitation
such as student records, time tables and other aspects (Rabaa'i, 2009). ERP implementation

follows the following five stages:

a. the planning phase which entails coming up with the project team and analysis of
business processes to identify the business processes that should be improved. This

involves data gathering from stakeholders to get their requirements,

c

the to be phase focusses on high-level designs like prototyping,

c. the construction phase focusses on populating real data into the system,

o

the testing phase entails system testing and

o

the implementation phase is when the system goes live and covers user training (Parr
and Shanks, 2000).

The planning phase is the most critical activity because if the organization’s requirements are

not adequately defined, then the whole project is bound to fail. The planning phase sets



deadlines for the ERP project and the budget required to complete such a project, so this

phase is critical and should be expertly handled.

In house developed ERP systems for universities have continued to gain dominance because
of their ability to address the unique needs of the university (Chaushi et al, 2017). Also,
Almigheerbi et al (2020) observed that these ERP systems boost the higher education system
through integration of administrative functions, which in the past was supported by separate
legacy systems.

1.2 Background and Context

Many tertiary institutions have moved from using legacy systems to ERP (Nwankpa and Datta,
2012). ERP is a complex system and there is always a misfit between what the ERP system
provides and what the organization needs (Wu et al, 2007; Panayiotou et al, 2015). There is
need to identify what the organization specifically needs at the onset of an ERP project in
order to avert an ERP failure (Alsulami et al, 2014; Panayiotou et al, 2015). ERP systems
development should commence by identifying the stakeholders to elicit the requirements from
and specifying what the system should do, a process normally called the requirements
development (Vieira et al, 2012). The requirements development and management deals with

change requests and the assessment of their impact on the system (Wiegers, 2003).

Many ERP systems implemented at universities suggest that stakeholders are not satisfied
in using them because they were not involved in the initial design, specification and
development of the systems, thereby making their work frustrating because at times it takes
more time to do a simple task that they would have accomplished in a shorter time before
when they used the legacy systems (Abdinnour and Saee, 2015). Stakeholder’s satisfaction
is of paramount importance in assessing the success of an information system as that
immediately translates into increased productivity at the workplace (Lowry et al, 2007,
Mardiana et al, 2015). Many authors have highlighted the importance of stakeholders'
involvement in ERP projects (Bano, 2014; Bano and Zowghi, 2015; Johann and Maalej,
2015). The articles in question have not, however articulated how these stakeholders could

be identified, selected and incorporated during requirements elicitation.

Studies show that stakeholders would want information systems that are easy to use, satisfy
their work needs, specifically in achieving their day to day activities (Lu et al., 2010; Ceccucci
et al., 2010; Mardiana et al, 2015). Organizations expect a good return on their investment in
information systems at the same time (Stefanou, 2001; Hendricks et al, 2007; Egdair et al,
2015; Fadlalla and Amani, 2015; Haislip and Richardson, 2015).
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ERP is a monolithic artefact that does not entirely replace the role played by stakeholders in
an organization but could ameliorate the efficiency, accuracy and speed in the execution of
daily tasks (Mavetera, 2017). The ERP systems are developed through the collective efforts
of stakeholders and the system is designed for use by the same stakeholders. Stakeholders
struggle to explain in detail what their requirements are when designing a new system but
their expectations from the system are invariably more than what the system was developed
to do. We are bound to ask these questions:

e |s the problem with the ERP system or the stakeholders?
e Where is the origin of the problem?

¢ What causes that specific problem to occur?

A closer look at the above questions clarifies that an artifact is created by the stakeholders
and is programmed with instructions on how to perform repetitive tasks efficiently. Sutcliffe
(2012: 2) observes also that in every stakeholder's design, the artifact should meet the
specific requirements of the stakeholders; if the requirements are poorly constructed, the
artifact will not meet the requirements of the stakeholders. Sutcliffe (2012: 2) offers a stunning
example of the Titanic disaster of April 14, 1912; the ship was built according to the
requirements of the stakeholders, the ship was built with three watertight compartments
operated using electric doors. The requirement was that if the ship got flooded with water in
the three compartments, the ship would not sink. However, they overlooked the fourth
compartment that it should also be watertight and on the sad day after the ship hit the iceberg,
the water went into the fourth compartment and this uncanny omission caused the ship to

sink.

The Titanic disaster also highlights the requirements overlooked by stakeholders to save
costs: the stakeholders believed that it was not necessary to put lifeboats for all the
passengers and the crew members in the ship as this was perceived as a cost-cutting
measure that only culminated in the disastrous consequences. This brings us to the
conclusion that the problem is with the stakeholders not with the artefact. The essential point
is that the problem occurs during requirements elicitation, and that the problem was caused
by various assumptions made by the stakeholders when developing the artefact. By
extension, the specific problem can only be solved by involving carefully selected
stakeholders so that all possible assumptions about the artefact are fully articulated and
considered before development starts and this precludes major disasters once the artefact is

operational.



There have been reported failures of ERP systems at Universities, the most notable ones
being the University of New South Wales, Adelaide University, Royal Melbourne Institute of
Technology (RMIT) (Rabaa'i, 2009). In the USA, Cleveland State University had to sue the
ERP vendor when the ERP system managed to handle only half of the transactions while at
Ohio State University the budget set for the ERP system implementation shot up to 85 million
USD from the 53 million budgeted initially (Rabaa'i, 2009). In Australia, Griffith University had
problems with its ERP because the system failed to address specific customer requirements
(Beekhuyzen et al, 2001).

In the USA, the University of Massachusetts-Amherst campus students failed to register
because the ERP system crashed due to system unreliability; Stanford University students
failed to access the ERP system making it a total failure in the sense that it could not process
what it had been designed to accomplish (Wailgum 2005). At Stanford University the ERP
system resulted in lower productivity as compared to the previous ones that the customers
were using. Apparently, the customers cited that the ERP took too much time to access

information on the system (Wailgum 2005). The University of Indiana denied financial aid to

3000 students because of a faulty ERP system (Wailgum 2005; Lewis 2016).

Montclair State University sued Oracle Company over a failed ERP implementation because
of the long time that the project took (Kanaracus 2016). This is a clear sign of over-
requirements being factored into the development of the system (Belvedere et al, 2013;
Shmueli et al, 2015). A lot of ERP projects fail, and some of the major problems are attributed
to a failure in understanding the change requirements, departmental conflicts due to software
requirements and stakeholders not giving the support required during data gathering (Seo,
2013; Wamicha & Seymour, 2015; Lewis 2016). Sixty to eighty percent of ERP systems have
failed to meet the expected goals and other ERP systems did not ameliorate the performance
of stakeholders (Hawari & Heeks, 2010; Sanzogni, 2010).

Many ERP systems have failed due to lack of stakeholder involvement during the elicitation

stage (Hawari & Heeks, 2010; Kwahk & Ahn, 2010; Pouransafar et al, 2013; Wamicha &

Seymour, 2015). This may fail to meet the guidelines for a successful information systems

model as postulated by DelLone and McLean (2003). The stakeholder should be satisfied to
use the information system and that should translate into increased employee morale which
could be evident in the increase in productivity at work (Mardiana et al, 2015). The problem
is how to identify stakeholders at a university from whom to extract the ERP requirements
(Erfurth & Erfurth, 2014).

In research done on ERP systems in Zimbabwe, the stakeholders were not involved in the

ERP system development and there was no document on the expected costs and benefits

5



derived from the ERP implementation (Mukwasi & Seymour, 2014). In a survey that consisted
of 20 questionnaires sent to three universities in Zimbabwe, most participants acknowledged
the importance of stakeholder involvement in the ERP system development but most
participants pointed out that they were not involved during the ERP requirements elicitation
stage. The participants also noted that the ERP systems are not intuitive since the

stakeholders were not involved to proffer their requirements
1.3 Problem Statement

Chakraborty et al (2010) observes that requirements development have changed significantly
over the past decade because many projects now have short life cycles because of DevOpps
and developers require constant communication with stakeholders for a successful system
to be developed. The academic debate had proposed the ERP requirements elicitation cycle
to be linear and deterministic when in reality it is highly chaotic, non-deterministic and non-
linear (Chakraborty et al, 2010). The chaotic nature of the ERP requirements elicitation has
given rise to numerous failed ERP systems.

Izhar et al (2018) observes that the requirements management process is composed of four

stages which are:

Requirements Elicitation,
Requirements Analysis,
Requirements Specification, and
Requirements Validation.

Qo0 oo

Requirements Elicitation is the most critical stage in ERP system development but many
requirements engineers and developers do not seem to appreciate the value this stage.
According to Bormane et al (2016), most of the project failures that amount to 50-60 % are
attributed to inadequate elicitation of stakeholder requirements. If requirements are
insufficiently defined during the requirements elicitation stage, they would be very costly to fix
during the later stages of requirements management. ERP Requirements elicitation that has

been done correctly is likely to meet the stakeholder’s needs.

The education sector has not been spared from problems associated with inadequate
requirements elicitation. Universities currently use ERP systems to coordinate their various
operations. ERP projects cost a substantial amount of money that runs into millions of USD
(Haddara and Elragal, 2013; Rosa et al, 2013; Parthasarathy and Daneva, 2016). There is
an urgent for a holistic approach in handling the ERP requirements elicitation process so that

the ERP system never fails but delivers the expected outcomes to the organization and the
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stakeholders. However, ERP projects in most cases fail due to their complexity. The failure
of an ERP project can be disastrous and lead to the bankruptcy of an institution (Huang et al,
2004; Amid et al, 2012). Failure of an ERP could also mean that the institution would have

failed to get the return on its investment (Wong et al, 2005).

Asuncion (2009) observes that many ERP systems have failed even though they were
delivered on time. In essence, ERP systems fail to meet the real requirements of the
stakeholders. Research shows that stakeholder involvement in ERP is of paramount
importance as these users provide crucial feedback that ought to be used in ERP
requirements elicitation stage (Garg & Garg, 2013; Ogunyemi & Olofinsao, 2014).
Stakeholder involvement leads to better requirements elicitation which ultimately reduces
ERP failures (Ogunyemi and Olofinsao, 2014; Berner, 2015). However, most ERP projects
do not involve the participation of stakeholders during the requirements elicitation stage. This
has made it extremely difficult to correctly elide the ERP requirements for the new system

which has translated into major ERP project failures (Johansson & Carlsson, 2013).

Requirements elicitation in ERP systems at Universities has been given little attention and
that has led to many ERP projects failing or being delivered late (Sumner, 2000; Hustad &
Olsen, 2014; Wamicha & Seymour, 2015). The university setup is different from other
domains; in the university environment, the ERP system is designed to fulfil the academic
needs of students and teachers (Nizamani et al, 2014). The ERP system also has to
coordinate the various departmental functions. In most cases when the ERP system is
introduced in an institution, there is always a mismatch between what the system can do
versus the existing business processing (Wong et al, 2005; Sumner, 2015). There is a need
to re-engineer the existing business processes to match what could be achieved by the ERP

system (Sumner, 2015).

Many researchers have raised the issue that many ERP projects fail due to organizational
requirements that have not been taken on board (Soffer et al, 2005; Amid et al, 2012; Ahmad
& Cuenca, 2013; Abu-Shanab et al, 2015 ). There is a need for a requirements elicitation
framework that could be used to avert ERP project failures (Daneva & Wieringa, 2006; Niu
et al, 2014; Johansson & Carlsson, 2013). Many researchers have initiated and developed
frameworks that could be used to address some of the challenges leading to the failure of
ERP but very few have come up with frameworks targeting universities as they are in a

unique industry (Johansson & Carlsson, 2013; Nizamani et al, 2014).



Technology has not failed us but the requirements engineers of the ERP systems have not
appreciated adequately the existence of the stakeholders who specifically use the ERP
systems. These stakeholders at the other end have not been afforded the chance to express
their requirements explicitty on what should be included in the ERP system. ERP
requirements elicitation has not improved in the past years because the stakeholders that
should give input during the requirements elicitation process in most cases are never
consulted (Abd Elmonem et al, 2017; Matyokurehwa et al, 2017). Abd EImonem et al (2016)
argued that one of the challenges of ERP requirements elicitation is finding the requirements
engineer who is knowledgeable about the problem domain to elicit the required ERP

requirements.
1.4 Research Framework

A process-based research framework postulated by Roode (1993), in which the social nature
of the Information Systems is examined was utilized in this study in framing the research
guestions. Information Systems is an inter-disciplinary field where an information system is
composed of the technology, stakeholders, processes and the organisation. There is need to
resolve current challenges by designing and developing an ERP system that meets the needs

of the organization while at the same time being socially accepted by the stakeholders.

Research into information systems often commences with a definitive problem at hand that
needs to be solved. The problem at hand is usually expressed as a question that needs to be
answered from the research findings. Roode (1993) postulates that the researcher utilises
different questions to explore diverse aspects of the problem under investigation. According
to Roode (1993), each research problem consists of four generic research questions which
are “why?”, “what?”, “how does?” and “how should?” The research questions for this study are
generated from the four generic research questions. Figure 1.1 shows the four generic

research questions.



What is ?

How does ? —_— Research - ——— Whyis ?
Problem

How should ?

Figure 1-1: The Research Questions (Roode, 1993)

What questions

These type of questions explore the fundamental nature of the research problem. The main
aim is to expose the underlying problem statement investigated. The type of research

guestions that follow the “what” question are shown in section 1.5.
How should questions

The research developed an ERP requirements elicitation framework that may assist
universities during ERP requirements elicitation. The framework was informed from the
literature review findings. The framework was validated using the qualitative and quantitative
results (see Chapter 5 and 6). The research developed new insights that ERP requirements
elicitation process is a social activity that requires the active participation of all the
stakeholders so stakeholders’ requirements are integrated and realised by the new system.
This was attested by interviews with ERP experts who evaluated the ERP requirements
elicitation framework and concurred that the components in the ERP requirements elicitation

framework are adequate in addressing the specific ERP requirements.
1.5 Research aim and objectives

This section outlines the research aim and objectives of the study. The research strove to
develop an enhanced ERP requirements elicitation framework to assist universities during

ERP requirements elicitation. The objectives of the research are outlined and designed to:

1. Identify the weaknesses of the existing frameworks used in universities in

requirements elicitation.



2. Determine the needs for framework during ERP requirements elicitation.

3. Develop an improved ERP requirements elicitation framework to assist universities

during requirements elicitation.

4. Evaluate the ERP requirements elicitation framework developed in this study.

1.6 Research questions

The framing of the research questions integrates the research framework postulated by Roode
(1993), as discussed in section 1.4. The research is pedestalled on four research questions
and these are informed from the knowledge gaps identified in Chapter 2 of this research.

Main research question
How could ERP requirements elicitation at universities be done optimally?
Sub research questions

1. What are some of the weaknesses of the existing frameworks used in ERP

requirements elicitation at universities?

2. What are the needs for a framework developed to assist universities during ERP

requirements elicitation at universities?
3. How could ERP requirements elicitation at universities be enhanced?

4. To what extent do the ERP requirements elicitation framework assist universities

during ERP requirements elicitation?
1.7 Significance of the study

Various research studies have been done in ERP systems dealing with manufacturing and
other sectors but little research has been done in the higher education sector on ERP systems
hence the need for this research (Okunoye et al, 2012; Hustad & Olsen, 2014; Soliman and
Karai, 2015). ERP development is complex and expensive but the institutions expect good
returns on their investment. Ironically, a number of ERP systems have failed due to enterprise
requirements not properly elicited in the design and development of the ERP systems
(Beekhuyzen et al, 2001; Soffer et al, 2005; Wamicha & Seymour, 2015; Lewis, 2016). It is
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crucial to understand the role played by ERP requirements elicitation so that some of the ERP

failures identified at some universities may be averted.

DelLone and McLean (2003) submit that successful information systems should satisfy the
stakeholders to use the system more frequently in order to achieve the goals of the institution.
However, if the stakeholder’s requirements are not properly identified during development, the
system may not achieve the expected outcome and stakeholders’ needs. A failed ERP system
makes more news than a successful ERP system, so this has to be rectified to save the

institution’s image. The research contributes incrementally to the body of knowledge on ERP

systems in higher education by developing a framework that assists universities during ERP

requirements elicitation.

To the best knowledge of the researcher, there is no study that focuses on ERP requirements
elicitation, especially the stakeholder involvement in higher education converging on ERP
systems developed by the university themselves. This is further attested by Matyokurehwa et
al (2017) and Abd ElImonem et al (2016) that there has not been any significant improvements
in ERP requirements elicitation in the past five years. This current study endeavours to fill this
gap by examining ERP requirements elicitation in Zimbabwean universities. Most of the
studies focussed on the success factors in ERP implementation in developed countries
(Chatzoglou et al, 2016; Schniederjans & Yadav, 2013; Almajali & Tarhini, 2016; Garg &
Agarwal, 2014). There is a noticeable gap in the literature on ERP requirements elicitation in
higher education focussing on in-house developed ERP systems in developing countries. So
the study strives to address this gap by developing a framework to be used by universities
during ERP requirements elicitation. Furthermore, the study may stimulate further debate in
the academic community on ERP requirements elicitation involving the stakeholders in

universities.
1.8 Research Methodology

The research methodology provides direction on how the research was conducted to solve
the research problem. The research methodology was informed by the literature review that
identified gaps in the existing knowledge and proffered possible solutions to address these
gaps. The methodology was guided by the research design onion postulated by Saunders et
al (2011). The importance of research was to create an artefact that would solve the research
problem, the artefact was relevant to the research problem and was also disseminated to an

appropriate research-oriented audience (Peffers et al, 2007).
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1.8.1 Research philosophy

The pragmatist research philosophy guided the researcher in gathering and analysing data on
ERP. In a nutshell, the philosophy gave the researcher the direction on what aspects to focus
upon. Different philosophies can be utilized to address the research problem such as
pragmatism, interpretivism, realism and positivism (Saunders et al, 2011). In this research,
the pragmatism philosophy was adopted because no single approach could yield reliable and
relevant data (Teddlie & Tashakkori, 2003; Saunders et al, 2011). To get a better
understanding of the research phenomenon, a mixed-methods study was employed.
Pragmatism supports inductive reasoning where a conclusion is based on the information
collected. This pragmatic philosophy also supports deductive reasoning where theory is used
to derive new hypotheses (Morgan, 2007).

1.8.2 Research method

The sequential exploratory mixed method was used in this research. The sequential
exploratory mixed method sought to work on the strengths of qualitative and quantitative
methods in addressing the research problem (Johnson and Onwuegbuzie, 2004; Auer-Srnka
and Koeszegi, 2007). Combing both methods meant that the resultant outcome was stronger
than what could have emerged through the utilisation of one method. The qualitative study
focussed on descriptions, experiences of the participants in a natural setting such as an office
but restricted to small sample size (Savin-Baden & Major, 2013). The quantitative study, on
the other hand, focused on numeric values but large sample size. According to Creswell et al
(2003), the sequential exploratory mixed method commences with the qualitative study in the
first phase and progressively gets to quantitative study in the second phase. The researcher
used the qualitative study in the first phase to gain more insight into the phenomenon under
study and this was followed by the quantitative study which elaborated the qualitative findings
from the first phase. The quantitative phase answered the descriptive research questions.

1.8.3 The research strategy

The research strategy can take the following forms: a case study, experiment, action research,
survey and grounded theory (Saunders et al, 2011). The case study was selected because it
is a well-tested inquiry used extensively in information systems (Yin, 2009). The case study

cementedcomplemented the exploratory sequential mixed methods as participants in both

methods gave rich insight into the research problem investigated.
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1.9 Ethical considerations

The research obtained ethical clearance from North-West University before the data collection
started. The research was guided by the guidelines of the data protection and human rights
legislation on the issue of privacy and confidentiality and the data collected was sorely for
academic purposes only (Ashworth, 2004). Participants participated freely in the study without
being coerced. Confidentiality of data collected during the study was treated with the utmost
care and participants were assured of their responses will not be linked to their identities as
pseudonyms were used to identify participants.

1.10 Thesis structure

Chapter 1: Introduction. The chapter outlines the research problem together with the
objectives of the research study. The significance of the research was also indicated with a
précis of the research methodology.

Chapter 2: Literature Review. The chapter interrogates the theories, models, and
frameworks used in ERP requirements elicitation. The strengths and weaknesses of these
theories, models, and frameworks are examined and knowledge gaps identified calling for

further research in ERP requirements elicitation.

Chapter 3: Conceptual Framework Development. This chapter proposes a Conceptual
framework development based on the literature review conducted in Chapter 2. The proposed
framework is based on the weaknesses and strengths of existing theories and frameworks

from the literature review.

Chapter 4: Research Methodology. The chapter discusses the research methodology
adopted in addressing the ERP requirements elicitation. The data collection and analysis are

discussed in this chapter.

Chapter 5: Qualitative Results. The chapter presents the qualitative results from the
interviews done with the 12 participants. The chapter operationalises the design of the

guestions for the quantitative phase, which is discussed in the next chapter.

Chapter 6: Quantitative Results. The chapter presents the quantitative results from the
guestionnaires sent to participants. The quantitative results were a follow up from the

qualitative study.

Chapter 7: Integrated Results and Development of framework. The chapter presents the

integration of the qualitative and quantitative results. The chapter also presents the final ERP
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requirements elicitation framework which assists universities during ERP requirements

elicitation.

Chapter 8: Conclusion, Reflections, and Recommendations. The chapter discusses how
the objectives and the research questions were addressed in the study. The study also
presents the contribution made to the body of knowledge. The limitations of the study and the

future research directions are also presented in this chapter.
1.10 Chapter summary

The chapter presented the research problem of the study together with the objectives and the
research questions to be answered by the study. The chapter also explained the justification
of the study. The research methodologies and how the data was collected and analysed were
explained in this chapter. The next Chapter 2 presents the current and recent literature on
ERP requirements elicitation.
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CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

The preceding chapter presented the research problem, research objectives, research
guestions and the contribution of the research to the epistemic horizons in the discipline. This
chapter reviews the existing literature on ERP requirements elicitation in universities.
Requirements elicitation is an arduous task that invites the requirements engineer to involve
all stakeholders so that their requirements are elicited. If the process is not managed well, this
culminates in poor requirements being formulated which ultimately fail to address the needs
of the stakeholders (Bevan, 2009; Mulla & Girase, 2012). A number of studies have been
carried out in the field of ERP requirements elicitation but very few studies have so far focused
on in house ERP requirements elicitation at universities (Hustad and Olsen, 2014; Soliman &
Karai, 2015).

Some scholars argue that the existing frameworks in ERP requirements elicitation do not
address the root causes in averting the failure rate of in house ERP systems at universities
(Gargeya & Brady, 2005; Wamicha and Seymour, 2015; Lewis, 2016). This may suggest that
the existing frameworks fall short in addressinng in house ERP requirements elicitation at
universities. There is a need to identify the gaps in aligning institutional requirements to the
ERP functionality (Panayiotou, 2015). The process of extracting ERP requirements can be a
difficult task as elicitation commences with understanding the application domain to identify

the ERP data sources and then select the stakeholders to participate in the elicitation process.

ERP projects are complicated because the system is not built for a single stakeholder but for
various departments. It is in this light that stakeholder involvement is critical for the ERP
system to meet their expected needs. There has been considerable resistance to ERP
implementation at Universities because the academic staff fears that the transparency in ERP
systems could possibly expose their transactions and ultimately they would not have control
on those transactions while the administrative staff fears that the ERP implementation could
lead to job losses when processes are automated (Seo, 2013; Matyokurehwa et al, 2018).
This has caused significant misunderstanding in developing ERP systems at universities
because of the fear of the unknown but the benefits of a successful ERP development save

the organization a lot of money and improves the business processes.

ERP system failures at universities have raised questions as to the suitability of the current
frameworks in averting failure in ERP projects (Bhat et al, 2013; Olugbara et al, 2014; Aljohani
et al, 2015). Valverde (2012) notes also that there is a need for an ERP requirements elicitation

framework to avert ERP project failures. There is a need for further research to identify the
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gaps causing the ERP systems to fail in higher education institutions. In order to understand
the problem at hand, it is critical to look at what makes a successful ERP system. Mavetera
(2017) recognises that level one information system should include the stakeholders who have
a vested interest in the system being developed; the processes that should be followed to
meet the organizational vision and lastly the technology that should be utilised to meet the

requirements of the stakeholders.
2.2 Overview of ERP systems in Higher education in Africa

Matyokurehwa et al (2018) carried out a survey on ERP systems failures in higher education
from the year 2010 to 2016. The study picked a research done by Mahanga and Seymour
(2015) which examined institutions of higher learning in Tanzania and Namibia. The study
found out that the ERP technology failed to be integrated into the education sector because
the vendors supplied an ERP system that was not designed for instructional purposes making
the system not relevant to the needs of students and lecturers. Adade-Boafo (2018) went on
to elaborate that the off the shelf ERP systems increase the risk of ERP failures. ERP systems
in higher education need to address unique requirements of the stakeholders which cannot
be met by the off the shelf ERP systems. In house developed ERP systems may help in
bridging this gap by coming up with ERP systems that address the real requirements of the

stakeholders.

Karia (2016) observed that the failure rate of ERP systems in Egypt is high due to the complex
nature of the Egyptians. The Egyptian culture believes in safeguarding personal information
to the extent that it will not be shared with anyone. This makes it difficult during ERP
requirements elicitation to extract the requirements of the ERP system. Cultural perceptions
may affect ERP requirements elicitation in higher education. Eyitayo (2014) concurs that
culture affect ERP requirements elicitation with his Botswana context study, where the author
noted that the Batswana culture accept hierarchical orders and subordinates expect to be told
what to do. This means that during ERP requirements elicitation, the needs of the employees

with lower ranks are marginalized and they would not proffer rich ERP requirements.

Bogonko & Ogalo (2019) posit that user involvement during ERP implementation is critical for
an ERP system to meet its expected requirements. The user involvement commence during
the ERP requirements elicitation stage to capture the requirements to be implemented by the
ERP system. Skoumpopoulou & Robson (2020) also suggested that when stakeholders are
engaged during the ERP requirements elicitation stage, this will translate in a successful ERP

system being developed which will in turn bring numerous benefits to the institution.
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Kalema et al (2014) and Ullah et al (2018) observed that there has been a remarkable
investment in ERP systems in higher education which translated in improved teaching and
learning to a greater extend. Most of these ERP systems in higher education are being
developed in house (Fakeeh, 2015). Universities are replacing the existing administrative
systems to ERP systems inorder to improve their operations. However, the hgher education
sector is a unique domain which is different from other domains where ERP systems were
implemented in the past. The domain knowledge is crucial during ERP requirements
elicitation. Kenzi et al (2010), postulate that domain knowledge may have negative effects
during requirements elicitation; there may be a tendency to approach specific challenges by
relying on what worked in the past and that often leads to a bias in problem-solving. It is
advisable not to rely on past experiences when confronted with a new challenge. There is
need to bring on board a person with no assumptions about the domain so that they may pick
inconsistencies easily and ask relevant questions (Buxto & Randell, 1969; Kenzi et al, 2010).

Domain elicitation seeks to capture the stakeholder’s requirements by taking into cognisance
their application domain. This will enable the requirements engineer to capture the explicit
knowledge that exists in a specific domain. Explicit knowledge expresses the concepts and
relationships that can be expressed in a formal language. Latef et al (2018) acknowledged
that domain knowledge is crucial during requirements elicitation so that accurate requirements
may be extracted. The authors also recognise that the requirements engineer’s understanding
of the domain knowledge will translate into accurate requirements being extracted as
compared to a requirements engineer with limited domain knowledge. A lack of domain
knowledge understanding will result in ambiguous requirements being extracted from the
stakeholders. However, Aranda et al (2015) argues that the interviewee had a positive and
significant effect during the requirements elicitation process and the requirements
engineer’s problem domain knowledge has small but significant effect during requirements
elicitation process. The authors propose that there is need for training in tasks related to
requirements elicitation and problem domain so that the requirements engineer may be

effective during requirements elicitation process.
2.2.1 Involvement of Stakeholders during ERP Requirements Elicitation

In this section, we examine the benefits of stakeholder involvement when developing in house

ERP systems during the requirements elicitation stage.
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2.2.1.1 Capturing the Domain Knowledge

Alebrahim and Heisel (2014) define domain knowledge as the environmental properties
together with the assumptions about that environment which should be captured to crystallise
the knowledge about a specific domain. The environment in this context entails the
stakeholders, existing systems, government policies and other related aspects. Bjarner
(2007) defines the domain as the events, processes that exist in the domain, the entities that
exist in that domain and the behaviour associated with the various entities in that domain. The
appreciation of the domain is the pre-condition for a successful ERP system development. A
requirements engineer working on ERP system for a university would need to appreciate the
culture of the university, the various faculties available in that university, the key stakeholders
for that university, the existing systems in place, the business processes undertaken by the
university and the international laws that affect requirements elicitation processes (Offen, R.,
2002; Calero et al, 2006). The sources of domain knowledge used by the requirements
engineers could range from the stakeholders in that organization, the existing system currently
used in the domain, national and international policies that could constrain how the system
develops and the experts in that domain (Loucopoulos & Karakostas (1996:37). These

sources of information help in requirements elicitation in addressing the problem domain.

A requirements engineer who lacks application domain knowledge would have difficulties
during requirements elicitation, but with a good understanding of the application domain, the
requirements engineer should be capable of choosing the appropriate elicitation technique to
apply (Hadar et al, 2014). However, over-reliance on domain knowledge may have a negative
impact as the requirements engineer may use their assumptions without factoring what the

stakeholders critically seek to address (Hadar et al, 2014).

ERP systems are very complex and this calls for the domain knowledge to be explicitly
captured so that the system meets the needs of the stakeholders. To elicit high-quality
requirements, the domain experts who are the stakeholders should be consulted (Kaiya &
Saeki, 2006). The quality requirements here encompass the non-functional ones such as
performance, security, and others since these bring about specific constraints (Alebrahim &
Heisel, 2014). One of the requirements elicitation challenges is to understand the problem
domain so that the business-related problems are articulated by exchanging knowledge from
various stakeholders and the requirements engineers. This can be achieved by coming up
with a common vocabulary of terms, allotting meanings to concepts, reconciling differences
from various stakeholder's viewpoints and periodically revisiting the captured domain

knowledge to update it (Ghaisas & Ajmeri, 2013).
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Domain knowledge acquisition is concerned with obtaining the required knowledge from the
stakeholders, together with the domain experts so that new knowledge can be generated
(Alebrahim, 2017: 193). Stakeholders play a critical role in generating new knowledge used in
domain knowledge. That is why we need to involve the stakeholders during ERP requirements
elicitation so that the domain knowledge is immediately captured to create a complete ERP
requirements elicitation. Understanding the problem domain means that the stakeholder’s

problems are taken on board and the ERP system developed meet their expectations.
2.2.1.2 Capturing the Process Knowledge

Process knowledge defines all the business concepts that make up a business process,
including entities such as business activities, events, rules, control flow, and others. The
Process Knowledge helps in making the knowledge explicit and facilitates knowledge sharing
among stakeholders and requirements engineers (Jenz, 2003). Stakeholders are familiar with
the organizational processes and the context; involving them helps in minimising missing
crucial processes during the requirements elicitation process. The organizational context
captures the roles played by various stakeholders in the organization and the resources used
in the process (Mavetera, 2011:166).

The process knowledge creates a sense of commitment and ownership by various
stakeholders involved in requirements elicitation. The stakeholders are bound to explain fully
the processes involved in meeting an organisational goal; this means that rich ERP
requirements are captured from the stakeholders. Assumptions about alternative processes
in arriving at the same goal can be explored and this helps the requirements engineer in
clarifying requirements that could have otherwise been missed if the process knowledge was
not used. For example, the process of enrolling a student at a university gives the
requirements engineer a clear view of the course of action and the requirements that the new
ERP system should meet, the process raises some assumptions like if the student is doing a
Master’s degree from the same University, should the student use the same student number

from the Bachelor’s degree?

2.2.1.3 Capturing the Method Knowledge

The stakeholders outline the necessary steps that should be followed in doing a particular task
and this can be captured using the method knowledge. A collection of subtasks together with

the appropriate rules on how the subtask should be performed will make up a method
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(Chandrasekaran et al, 1998). When the method associated with the subtasks is done, then
the task associated with a specific method would have been achieved also. Fensel et al (1997)
write that the method knowledge is the PSM “Problem Solving Methods.” PSM outlines the
reasoning steps together with the required knowledge to perform a specific task. The PSMs
outlines how stakeholder’'s knowledge can be used to solve the problem at hand. The question
that arises is: what is the problem at hand? The problem at hand is the task that should be
met by the ERP system. To capture the method knowledge from the stakeholders, the
stakeholders need to explain the ultimate goal that should be reached and the stakeholder
explain fully the steps that should be followed to reach that goal. The stakeholders need to
understand the underlying domain knowledge so that the task description is complete and
within the scope of the domain. This also ensures that the captured requirements are of high
quality from the stakeholders. Method knowledge allows the stakeholders to ensure that
certain business rules are adhered to when the ERP system performs a specific task.

2.2.1.4 Capturing the Status Knowledge

There is a need to capture the various stages of an object during the execution of a transaction.
The object will change during the method of knowledge where a subtask completion will mean
that the task associated with a method is also completed. The task completion will translate
the task’s status into another status. For example, let us take the student status who should
be registered into the system, the status will translate from being unregistered and after the
successful completion of the registering task, the student status will change to register. That
status knowledge will be articulated by the stakeholder so that the requirements engineer will
discover rich requirements that the system should address. Mavetera (2011:165) also writes
about the existence of objects within the system with the static and dynamic states. Static
objects do not change their status during their life span in the system while dynamic objects

change their status after an event occurs.

The status knowledge will assist the requirements engineer in establishing the requirements
that should follow after a certain goal has been achieved. For example, if a student is
registered in the system, the system should not allow that same student to be registered again

in the system. Instead, another goal should be met thereafter.
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2.2.1.5 Capturing the Intentional Knowledge

The Intentional Knowledge was enucleated by Jurisica et al (2004) as composed of beliefs,
desires, and intentions of stakeholders that the system should meet. The belief represents the
stakeholder’s knowledge, the desires represent what the stakeholder wants to meet and the
intentions represent the desires that the stakeholder is bound to achieve. The stakeholder’s
intention plays a critical role as they dictate whether they want to pursue a specific goal or
they just want to do another goal (Jurisica et al, 2004). The stakeholder’s intentions should be
captured in the ERP system and the only way to capture that is to involve them during ERP
requirements elicitation. The stakeholders will outline the goals that the system should meet
and the requirements engineer will also derive the non-functional requirements that should be
met so that the stakeholder can achieve the intended goal by using the system. The ERP
system should meet the organizational vision statement which can be achieved by meeting
the various departmental objectives which feed into the vision statement of the organization.
This can only be achieved by involving the various stakeholders during the requirements

elicitation.

2.2.1.6 Capturing the Social Knowledge

Social Knowledge covers the interdependencies and the social settings that exist among
various stakeholders in the organization. The social knowledge is made up of concepts such
as the stakeholder’s role in the organization, the authority they command and the position they
hold (Jurisica et al, 2004; Mavetera, 2011: 167). These concepts assist in coming up with
organizational models that can succour in fathoming the organizational settings, which plays
a focal role in redesigning business processes if necessary. The organizational social context
should be understood during ERP requirements so that the stakeholders' social knowledge
can be captured. Using the ERP requirements elicitation at a university, the requirements
engineer will find out that the university is made up of different departments with diverse
interests which at times may be conflicting or complementing each other. The various
stakeholder’s interests which can be defined as goals will have to be captured. The capturing
of those goals should be done so that no stakeholder is disadvantaged due to the
stakeholder’s role in the organization, the authority they command and the position they hold

so that rich requirements can be captured.

In this section, various reasons stakeholders need to be involved during requirements
elicitation were examined. The next section discusses existing requirements elicitation

frameworks.
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2.3 Domain knowledge and requirements elicitation

Hadar et al (2014) argue that an expert requirements engineer in a certain domain might be
biased and tend to rely on their assumptions instead of being attentive to the requirements of
the stakeholders during requirements elicitation. However, domain knowledge of the
requirements engineer enables the requirements engineer to ask questions that are
meaningful to the stakeholder and also expect answers that the requirements engineer
understands. Domain knowledge assures the completeness in requirements elicitation since
the requirements engineer knows the issues that should be addressed instead of relying on
the information supplied by the stakeholder. So cases of missed ERP requirements may be
precluded if the requirements engineer is knowledgeable about the application domain
because they can identify all data sources during ERP requirements elicitation.

Niknafs and Berry (2012) observed that one of the key factors that influence the effectiveness
of the requirements elicitation process depends on the individuals involved. The authors went
on to elaborate that the key factor in ameliorating the effectiveness of those individuals
involved in the requirements elicitation process is the knowledge about the domain knowledge.
The same authors observed that even if the requirements engineer is knowledgeable about
the problem domain, they may fall on tacit assumptions or overlook certain issues and thereby
failing to extract accurate requirements. Subsequently, these researchers propose a computer
based system that may assist the requirements engineer in a given problem domain during

requirements elicitation process (Osada et al, 2007).
2.3.1 Knowledge gap 1

There is a huge mismatch from what the literature postulates and the existing ERP
frameworks. Most of the ERP frameworks do not address the domain knowledge in ERP
requirements elicitation process (Gervasi et al, 2013; Rizali and Anwar, 2016 &Tran and
Anvari, 2016). So this study incorporates the domain knowledge construct during
requirements elicitation process. Domain knowledge construct will translate into accurate ERP
requirements being captured (Latef et al, 2018; Zhou et al, 2019). Domain knowledge will also
assist in extracting overlooked ERP requirements (Siegemund, 2014 & Ferrari et al, 2016).
The domain knowledge will also assist the requirements engineer in asking relevant questions
(Hadar et al, 2014; Xu et al, 2018). The domain knowledge plays a pivotal role in aligning ERP
requirements to statutory laws (Brechko et al, 2020). The following table 2.1 summarises the
domain knowledge attributes with the various supporting sources that help the requirements

engineer during ERP requirements elicitation process.
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Table 2-1: Domain knowledge attribute

Domain Knowledge attribute

Source

Asking relevant questions

Hadar et al, 2014; Xu et al, 2018

Alignment with statutory laws

Ghaisas and Ajmeri, 2013; Lau et al, 2006,
Brechko et al, 2020.

Capture the business processes

Dobson and Sawyer, 2006; Pinggera et al, 2010;
Abecker et al, 2001; Siegemund et al, 2011
Cherfi et al, 2013; Suri & Mos, 2016;

Capture accurate requirements

Niknafs & Berry, 2012; Hadar et al, 2014; Hindle
et al, 2016; Latef et al, 2018; Zhou et al, 2019;

2.4 Theoretical background

Andoh-Baidoo (2017) argued that there is

need for context-specific theorizing in the

Information Systems (IS) field. The field of IS calls for the consistent approach incorporate

contextual variables into general models. Context in IS, broadly refers to characteristics and

usage contexts of the technology artifact (Andoh-Baidoo, 2017). There are a number of

contextual variables that need to be included in the research model, such as culture context,

socio-political context, technological context and usage context (Hong et al, 2014). The

following sections will examine diverse theories and will be guided by the context specific

theorizing in information systems postulated by Hong et al (2014).
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Figure 2-1: Context-specific theorizing in information systems (Hong et al, 2014)

2.4.1 The Human Activity Systems (HAS)

Human Activity Systems shows that human beings are rarely predictable; what they need
today will be different from what they need in the next year. This notion should be taken into
consideration during ERP requirements elicitation. Ditsa (2003) observed that the HAS is
classified into three categories: in the first category, the primary tools deal with the physical
tools or artefacts such as an ERP system, the secondary tools are psychological tools such
as the language and ideas and lastly the tertiary tools deal with the psychological tools such
as the culture. The stakeholders’ problems during ERP requirements elicitation can be the
physical one that is the artefact is not meeting the expected outcome of the stakeholder or it
can be a psychological one. HAS has been used in researches that deal with social and
technical facets in addressing the stakeholder's problems. The HAS acknowledges that the
stakeholder’s action is socially bound and in that regard, the stakeholder’s requirements
should not be viewed in isolation from the social context. Simonette et al (2010) argues that
stakeholders are the main actors in any new system but several engineering methods do not

include the human element aspects during requirements elicitation.
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Stakeholders need to be involved during systems development because they are part of the
system and the environment will not be avoided from the system components as it dictates
the rules to be observed during the system development. HAS addresses the problem space
that necessitate the development of the ERP system from different dimensions; meaning
engraved within the problem such as the norms, beliefs, and assumptions; social relations
such as organizational conflicts, leadership styles, and power; human design factors such as
the rules, policies, processes; environmental factors (Alman, 2013). The theory discourages
requirements engineers from an over-reliance on procedural roles of individuals in the
organization since organisations are complex and require a pluralistic view to addressing the
problem at hand. Harris (2012) argues that the stakeholder’s knowledge is obtained from the
external environment through reflection. In other words, the culture, norms, assumptions, rules
and behaviour are produced through the social interactions with other stakeholders.
Unfortunately, most stakeholders are not apt to describe the organisational and social
problems they face so the requirements engineer’s task is to use the Burrel and Morgan (1979)

sociological paradigms which are discussed in the next section.
2.4.2 Sociological Perspectives

Burrel and Morgan (1979) came up with four sociological paradigms that have been
extensively used in research: the radical humanist, radical structuralist, interpretive and
functionalist. In each paradigm, there is internal consistency in terms of assumptions on the
people and the society under study together with the goals being investigated (Burrell &
Morgan, 2017). The four perspectives are mutually exclusive, meaning that we cannot utilise
two perspectives at the same time because by accepting the perspective’s assumptions we
refuse the other perspective’s assumptions (Pozzebon et al, 2014). The perspectives are the
assumptions that can be adopted by a community and enabling the members to share
perceptions and by so doing the members will engage in shared practices (Hirschheim & Klein,
1989).

In requirements elicitation, it is critical for the requirements engineer to take into consideration
the social world to distinguish between epistemological and the ontological assumptions
(Pozzebon et al, 2014). The epistemological assumptions are concerned with how the
requirements engineer will obtain the knowledge needed to develop the ERP system while the
ontological assumptions are concerned with the technical views together with the social world
(Pozzebon et al, 2014). The epistemological and the ontological assumptions will create two
dimensions: the radical change vs regulation and the subjectivist vs objectivist. The objectivist
uses models together with methods derived from sciences so that human affairs can be

studied while the subjectivist proposes that natural sciences methods are not appropriate for
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the study of social world but the dimension seeks to understand the stakeholder’s ability to
create, modify and interpret the world they are found in (Burrel & Morgan, 1979). The other
dimension, the radical change focusses on conflict, change, and coercion while the regulation
looks at a social world with order, consensus, and stability. These two dimensions are grouped

to come up with the four sociological perspectives discussed in the next section.

Overview
Radical Change
Radical Radical
Humanist Structuralist
Subjective Objective
Interpretivist Functionalist
Regulation
Figure 2-2: The Four Sociological Paradigms (Burrel and Morgan, 1979)

2.4.2.1 ERP systems and research paradigms

A research paradigm is a set of beliefs and agreements shared by the research community
on how problems should be understood and articulated (Kuhn, 1970). A research paradigm is
associated with several assumptions, for example, social structures which do have a bearing
on the knowledge used. In essence, a research paradigm has a profound effect upon the body
of knowledge developed from the research executed. So it is crucial for researchers to
understand the implications of the selected paradigm. Burgess et al (2013) observes that there

is growing body of knowledge that insists on attention to social factors when doing research
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in ERP systems. Many scholars have argued that there is need to consider social factors
when doing a research in ERP systems (Nandhakumar et al 2005; Chang et al, 2008; Sternad
& Bobek, 2013). Examining social issues entails the use of social science research paradigm
which is the case in the Burrel and Morgan (1979) four sociological paradigms chosen. Grabski
et al (2011) argues that ERP systems are the most complex, largest and demanding

information systems with many problematic issues yet to be resolved by researchers.

2.4.2.2 Knowledge gap 2

Many scholars observed the need to consider social factors when doing a study in ERP
systems (Nandhakumar et al 2005; Chang et al, 2008; Sternad & Bobek, 2013, Karia &
Soliman 2017, Salloum et al, 2018, Bhattacharya et al, 2019). ERP systems are complex
hence the need to address them from a social science research paradigm (Grabski et al,
2011). Hence, a study in ERP systems need to infuse the Burrel and Morgan (1979) four
sociological paradigms. The following Table 2.2 shows the research paradigms and the ERP

systems.

Table 2-2: Research paradigms and ERP systems

Research paradigms and ERP systems Source

Need to consider social factors in ERP systems | Karia & Soliman 2017, Salloum et al, 2018,
Bhattacharya et al, 2019).

Need for the requirements engineer to consider | Burgess et al, 2013;

the social world

2.4.2.3 The Functionalist perspective (Objective — Regulation)

The functionalist perspectives are based on regulation and use the objectivist paradigm to
solve the research problem. The proponents of this perspective contend that formal
assessments can be applied to understand a problem using a predefined method. Institutions
can be controlled by using procedures and standards when performing day to day activities.
The perspective is practical as it seeks to comprehend the society so that usable knowledge
can be generated. This is a problem-oriented paradigm that is geared at providing solutions
to problems. Organ and Stapleton (2013) write that proponents of the functionalist perspective
are convinced that there is a need to give explanations about the social order, consensus,
solidarity and ultimately the satisfaction of the stakeholder. The functionalist approach
considers the social world as composed of artefacts that can be identified and measured using

natural sciences methods (Mavetera, 2012). This approach has been used extensively for
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ERP systems problems because the assumption in this perspective is that institutions are

stable and they do not experience changes very often.

The perspective assists information systems researchers to view society as a complex system
but with components that can work together to achieve stability. The approach is crucial as it
looks at the societal functions like the norms in the society, the customs and traditions. This
assists information systems researchers to comprehend society so that valuable knowledge
can be generated. The approach also appreciates the fact that society can only be understood
by examining how the parts are interrelated to each other. Every stakeholder in society is
instrumental in keeping the whole system functioning and the problems in the society are
usually caused by stakeholders not doing what they are supposed to do. Institutional
environments are made up of tangible entities that need to be identified and studied using
methods postulated by the natural sciences. Using this approach enables the requirements
engineer during requirements elicitation as the functionalist perspective gives the foundation
for methods applied in requirements elicitation and if the existing method is found to be

ineffective in addressing the problem at hand, an alternative method becomes a viable option.

2.4.2.4 The Interpretive Perspective (Subjective — Regulation)

This perspective seeks to understand the social world from the position of subjective
experience (Burrel & Morgan, 1979). The approach sees the world as a social process that is
continuously being created by stakeholders. The assumption in the perspective is that there
is no conflict, contradictions, and change and that human affairs are ordered. The social world
is seen as being extremely problematic and philosophers seek to understand the source of
this social reality. The interpretive perspective recognizes the subjective world in which the
observer derives truth using their own judgment. Organ and Stapleton (2013) and Ardalan
(2010) observe that the interpretive perspective differs from the functionalist in that the
interpretive perspective recognizes that stakeholders are complex and cannot be studied
using equations as postulated by the functionalist approach. The interpretive perspective
recognizes that there is no singular solution for different organizations, hence the problems at

hand need to be looked at and find the best solution.

The interpretive perspective could assist in requirements elicitation as it supports subjectivity
since stakeholders hold different opinions about the ERP system to be developed. Jokonya
(2014) writes that the interpretive perspective supports stakeholder participation and therefore
their commitment in system development. The perspective advocates for consensus
agreements in the organisation and this could greatly assist in requirements elicitation as the
communication with various stakeholders could assist in reaching consensus on requirements

for the ERP system to be developed. Pellegrinelli and Murray-Webster (2011) write that it is

28



important to view a software requirements project by considering the cultural and
organisational context by focusing on the experiences of project participants. The
requirements engineer will need to work with the stakeholders giving them directions and

paying special attention to the social and political context to reach the expected goals.

2.4.2.5 The Radical Structuralist Perspective (Objective — Radical Change)

This perspective advocates for radical changes using an objective approach. The approach
uses consciousness as the foundation for critiquing society. The approach argues that
conflicts in society bring about radical changes which are triggered by political and economic
issues. The perspective assumes that the conflicts in society always exert pressure on
organizations to meet the society’s needs. Power has a big influence on some of the conflicts
in the organizations and that could trigger changes in the organization. The perspective could
assist organizations in ensuring the stakeholders’ requirements are always considered even
though conflicts may arise but the conflicts may help in ensuring that the elicitated ERP

requirements are relevant to the needs of the stakeholders.

The perspective recognises conflict and chaos as pivotal for the continuous improvement of
processes in an organisation. The perspective can assist in the ERP requirements elicitation
process as new ERP systems will always be resisted by stakeholders for unknown reasons
and the perspective advocates for radical changes so that some stakeholders may be
emancipated from the social structures. The approach considers class in the organisation, so
for ERP requirements elicitation process to be effective, the stakeholder’s participation should
be based on the stakeholder’s position in the organization since the approach treats

knowledge as a reflection of the stakeholder’'s material world.

2.4.2.6 The Radical Humanist Perspective (Subjective — Radical Change)

The radical humanist perspective advocates for radical changes but using a subjective
approach. The perspective recognizes that for any process improvement to occur in an
organization, the stakeholders are the starting point. The approach strives to understand the
stakeholder’s strengths, weaknesses, knowledge and limitations as the fundamental aspects
that can improve their potential. The perspective’s underlying notion is that a person’s
consciousness is controlled by the superstructure that the person interacts with. The anti-
human nature of the society is highlighted by the perspective and it seeks to find ways to set
free human beings from the spiritual bondage so that they can realise their full potential in life.

Radical change is advocated for by the perspective so that human beings can realise their
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dreams in life. The radical human perspective can assist stakeholders with their opinions about

information systems so that their requirements can be taken on board.

Pellegrinelli and Murray-Webster (2011) observed that the perspective can be applied in the
requirements elicitation process by considering who are the stakeholders who can be included
in the project and who can be excluded by looking at their positions in the organization, their
gender and the powerful influence of the stakeholders. For the ERP requirements elicitation
process to be a success, the requirements engineer needs to engage the stakeholders so that
they open up on how they create and interpret the world around them. This can assist the
requirements engineer in identifying the barriers that prevent them during ERP requirements
elicitation.

2.4.2.7 Sociological Perspectives Summary

The sociological perspectives are crucial during ERP requirements elicitation because the
organizational context is highly complex and there is a need to have different world views and
choose the best approach that addresses the problem at hand. The different world views
discussed above assist in addressing the ERP requirements elicitation by choosing the most

appropriate approach to apply based on the organizational context.

The institution’s complex problems can also be viewed using the Systems Methodology. The

next section discusses the Systems methodologies with ERP requirements elicitation.

2.4.3 The Systems Methodology

Jokonya et al (2012:50) observed that the systems approach is a multidisciplinary way of
viewing the institution’s complex problems. Organizations are dynamic, and with that in mind,
stakeholders do not have specific goals and agreed objectives, stakeholders do not share the
same views with other stakeholders in an organization (Jokonya et al, 2012:50). The systems
approach works on the weaknesses of traditional approaches that fail to recognize that

organizations are complex and highly unpredictable.

2.4.3.1 Systems Thinking Approach

Overview

Systems thinking provides a way of looking at complex situations from different angles. Frank
(2012) defines systems thinking as a way of understanding the system as a whole,

comprehending the interconnections together with their interactions with the other subsystems
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and also the ability to view the system from multiple perspectives. Systems thinking recognizes
the importance of the environment in requirements elicitation as this could affect the
requirements captured. Environmental factors that should also be considered during
requirements elicitation include the political, organizational context, viewpoints of
stakeholders, economic and social issues (Frank, 2012). The systems thinking approach
addresses the weaknesses of traditional reductionist methods which failed to address
organizational complexities (Jokonya, 2014). Organisations are not stable hence the need to
view the specific complexities through multiple perspectives to reach an informed conclusion.

Baxter and Sommerville (2011) write that the social and technological factors that affect the
functionality of a system should be taken into consideration during requirements elicitation.
They elaborate that systems at times meet the technical requirements but then they fail to
deliver the expectations of the organisation’s real work needs. The problem is attributed to
the fact that the approach did not consider the organizational complexities which are
embedded in the social environment of the organization. The multifaceted view of
organizational complexity advocated by the systems approach gives it an edge in capturing

ERP requirements where stakeholders hold different viewpoints on a problem.

Systems approach has been fuelled by the escalating organisational complexities,
heterogeneous stakeholders and the ever-changing environment. Mitre (2017) writes that a
problem can be solved by first identifying a component and then understanding that
component’s relationship with other components that form an entity. A component cannot be
examined and appreciated in isolation with the other components that form the entity as this
will give rise to the problem re-occurring in the future. The act of looking at a system as a
whole is sometimes referred to as practical holism. The practical holism can help in framing

the problem in ERP requirements elicitation.

Godfrey (2010), Checkland and Poulter (2010) concur that the real world is complex and is
made up of interconnected components that are hierarchically organized. They elaborate that
the main aim of the systems approach is to meet a purpose for a system and that purpose
responds to the question of why a certain process has to be done. Once the purpose of the
system has been articulated, then the requirements for the system can be elicitated from the
stakeholders. Stakeholders will determine the purpose of the system through their beliefs and
viewpoints evolved from the culture; performance management should be utilised to check if
the purpose is being met and lastly uncertainty should be managed well by including feedback

to minimize the overall impact (Godfrey, 2010).

The focus of requirements elicitation has drastically shifted from being centred sorely upon

the technical specifications of the system commonly referred to as the hard systems to a focus
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on the social aspects commonly referred to as the soft systems (Jokonya, 2014). There is a
need to strike a balance between the hard systems approach and the soft systems approach
to effectively meet the needs of the stakeholders. The next section discusses the soft systems

approach.

2.4.3.2 Soft Systems Methodology

Overview

The soft systems methodology was conceived at Lancaster University by Checkland (1999)
who wanted to solve business problems using the concepts of software requirements
elicitation. The discovery was that stakeholders had diverse views on what makes a system,
the need for coming up with a system and what constitutes the problem (Burge, 2015). The
soft systems methodology is at times referred to as the requirements elicitation technique that
takes into the loop stakeholders in requirements elicitation (Niu et al, 2011). The complexity
of the human world has brought about the soft systems methodology because stakeholders
have different views of the same situation at hand. For example, two people playing a
computer game will have different conclusions about the overall game usability because they
have different views based on their own experiences of what constitutes usability. So in a
nutshell, the soft systems methodology takes the real world views of stakeholders and then
generates models that can assist in explaining what transpires in the real world to deduce

recommendations.

The soft systems methodology looks at a world from different viewpoints to identify the
requirements. Robertson and Robertson (2012) identified three important viewpoints that can
be utilised to derive requirements: the first viewpoint is “how it is” looks at the world view we
are trying to comprehend, “what is it” looks at how things are executed and lastly “what it will
be” the future view of how the system could look like. To break down the viewpoints, the “how
it is” looks at the application domain so that the requirements engineer appreciates the key
terms used in that domain so that requirements can be captured correctly. The “what is it”
seeks to understand the stakeholders’ needs by identifying their goals, the inclusion criteria
for stakeholders to participate in requirements elicitation and lastly comprehend the
organizational business processes. The “what it will be” clarifies the requirements from the
stakeholders that the system should meet. Katina et al (2014) write that requirements

elicitation in complex situations can take some time but ultimately these will be captured.

Most systems development do not take into consideration the stakeholders’ needs but

systems are developed by humans and they are meant to be used by human beings, so the
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human being is the main actor in the systems development. In retrospect, it is important to
take the needs of the human beings for the system to succeed. Simonette et al (2010)
observes that 80% of the system re-do problems are attributed to inaccurate elicitation
requirements. This explains why it is important to take into consideration the needs of diverse
stakeholders during requirements elicitation. The soft systems approach’s goal addresses the
complexity associated with diverse stakeholders holding different viewpoints about a problem.
The Human Activity System in the soft systems approach is the elicitation stage where three
key requirements can be elicitated; normal requirements — these are the required
requirements that the system should meet; expected requirements — these are the basic
requirements that should be met by the system and failure to meet these the stakeholders will
be dissatisfied in using the system and lastly the exciting requirements — these are the extra
features that the stakeholders may wish the system should have but if they are not met, the
stakeholders will not be dissatisfied in using the system (Kumlander, 2006; Simonette et al,
2010).

Soft systems approach advocates for a participatory design using the stakeholder centred
concept. All system development should involve the stakeholders so that requirements
captured truly reflect the worldviews of the stakeholders who will use the system. This will
translate into a better system being developed because of the rich domain knowledge of the
stakeholders from whom the requirements were elicitated. The soft systems approach is best
suited for addressing ill-structured problems while another concept called the hard systems
approach addresses well-defined problems (Alexander and Beus-Dukic, 2009:77). The soft

systems approach will enable us to change the way we see things in the world.

Although the soft systems methodology has received considerable recognition in the
academic arena, there are some weaknesses that need to be addressed. The methodology is
silent on the stakeholder selection criteria used during requirements elicitation because some
important characteristics should be taken into consideration such as the age, gender,
willingness to participate and the domain knowledge experience. The other weakness of the
methodology is that consensus is difficult to achieve as advocated for by the approach
because of the diverse viewpoints of stakeholders. The soft systems methodology advocates
for a participatory design in requirements elicitation but the participatory design favours the

most powerful stakeholders who can influence the views of other stakeholders.

2.4.3.3 Hard Systems Methodology

Overview
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The Hard Systems Methodology (HSM) commences with a problem that exists in the real
world and that problem requires some processing to achieve the desired solution. The HSM
assumes that the problems that exist in the real world are structured and well-defined goals
and they have an optimum solution. Checkland and Poulter (2010) observe that HSM can
solve real-world problems by first looking at the desired state and comparing that with the
present state to reach the desired goal. The HSM looks at how we move from the current state
to the desired state to close the gap between the two states. The HSM can be applied in ERP
requirements elicitation by looking at what is required from the new system and how best to
fulfil those requirements with the new system.

The complexity of problems in the real world cannot be solved by using mathematical models
to derive optimum solutions (Jackson, 2003: 43). The HSM assumes that stakeholders do not
have multiple perceptions in terms of reality, but in real-world, this cannot be true as
universities are made up of different departments with different function lines and in that
regard, they will have different perceptions of a specific a problem. So the challenge with the
HSM is how to deal with problems that are very complicated where stakeholders have diverse

viewpoints and where mathematical models cannot be applied willy-nilly.

ERP requirements elicitation in a complex environment such as a university context cannot
be done using mathematical models and turning a blind eye to the socio-cultural issues that
could impede effective ERP requirements elicitation. The human situation is not structured, so
the HSM which advocates for structured and well-defined goals to deliver the best solutions
fails to hold water. The complexity of universities cannot be overlooked when dealing with
requirements elicitation as the ERP system will beultimately gets to be used by all the

stakeholders at the university in order to fulfil their day to day activities.

2.4.3.4 Critical Systems Thinking and Practice
Overview

The Critical Systems Thinking and Practice proposed by Jackson underwent a series of
refinements from 1997 to 2006 and now brings together the various contemporary systems
methodologies (“hard systems, soft systems, system dynamics, emancipatory and the post-
modern system thinking”) to address the complexities associated with heterogeneous
problems faced in organizations (Jackson, 2010; Jones, 2014). The approach draws upon the
principles of Critical Systems Thinking: the critical awareness of various systems approaches
on their strengths and weaknesses; appreciation for pluralism in various systems thinking and

improvement (Jackson, 2010; Ho, 2014). The approach captures the weaknesses of the
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previous systems approaches such as the hard systems methodology which failed to deal with
the complexity found in the real world and pluralism. The soft systems methodology advocates
for consensus in reaching a goal but in real life, it is difficult to reach a common understanding
from heterogeneous stakeholders who hold diverse viewpoints on a problem. The approach
was also inspired by the weaknesses of the Organizational Cybernetics and Complexity
Theory which failed to address extremely complex situations. Although different systems
methodologies have their strengths and weaknesses, each methodology is best suited to
address different situations wherein some of the methodologies’ weaknesses outweigh their

strengths.

Critical Systems Thinking and Practice advocates for pluralism in systems thinking as it is
attuned to addressing the organisational complexities. The pluralism prescribed by the
approach proffers a different orientation as compared to other methodologies. Pluralism is
important since different stakeholders hold diverse and at times conflicting requirements. The
approach seeks to protect the diversities found in different paradigms and the way
implementation is conducted will be closely critiqued using the lenses provided by other
perspectives. The approach has got four phases which are “creativity, choice, implementation
and reflection” (Jackson, 2010). The requirements engineer should take into consideration
these phases in addressing the organizational complexity to yield different views on the
problem using alternative perspectives. The approach also advocates that other perspectives
should be considered such as the “functionalist, the interpretive, emancipatory and the

postmodern” (Jackson, 2010; Jones, 2014).

After identifying the problems in the organization, the approach advocates for the selection of
the best systems methodology to derive an optimum solution. The selection of the systems
methodology is based on the strengths and weaknesses of the methodology. The approach
offers a meta-methodology which outlines how to tackle organisational limitations in a holistic
manner using different systems approaches. The approach could greatly assist requirements
engineers during ERP requirements elicitation to choose the best approach by looking at the

problem at hand.
2.4.3.5 Emancipatory Systems Thinking Approach
Overview

The emancipatory systems thinking approach was developed to address the weaknesses of
the hard systems thinking and the soft systems thinking approaches (Jokonya, 2014). The

approach seeks to address the marginalised stakeholders whose views are not taken into
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consideration because of the influence of some stakeholders with power in the organisation
and conflicts (Petrovi¢, 2016). The requirements of the marginalised stakeholders will not be
taken into consideration and ultimately the developed ERP system will not meet their needs.
The approach seeks to identify some of the inequalities that may exist in organisations thereby
promoting changes that will be needed to develop successful systems. The emancipatory
approach assumes that the organizational situations can be too coercive and the paradigm is
best suited to deal with organisations with coercive management styles (Kogetsidis, 2011).
The approach seeks to empower the stakeholders with no voice in the organization so that

their requirements can be captured during requirements elicitation.

The emancipatory approach is based on the concept of stakeholder emancipation that seeks
to empower the stakeholders to their full potential in terms of individual development.
Stakeholders in organizations have diverse views on a problem, but however, some
stakeholders use their powerful influence to make their views heard and then implemented at
the expense of other stakeholders. The emancipatory approach seeks to achieve fairness by
accommodating diverse views of stakeholders in requirements elicitation. The approach best
handles requirements elicitation where coercive management styles exist in an organization
so that fairness is ultimately achieved. Watson and Watson (2011) observed the importance
of emancipatory systems thinking as the approach seeks to give every stakeholder an equal

opportunity to participate during requirements elicitation so that no one is disadvantaged.
2.4.3.6 The Systems methodology summary

The systems thinking approach in requirements elicitation in ERP systems use the holistic
approach when addressing a problem. All sub-components that make up an entity should be
interrogated when addressing a problem because of the coupling that exists as leaving one
component recreates the problem in a different format. The soft systems approach is best
suited to situations where the problem situation needs to be understood so that appropriate
improvements are made. Caution must be taken so that the problem situation is best
understood before the actual system development can start, otherwise, the developed system
may fail to meet the needs of the stakeholders and that would subsequently result in
dissatisfied stakeholders. Although the approach has received considerable attention in the
past decades, some weaknesses such as the selection criteria for stakeholders from whom
requirements will be elicitated should be acted upon. The hard systems methodology is best
suited in situations where the problems are well structured and the best solution is obtained.

However, not all problems are structured and well defined, real-world complex problems are
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highly uncertain so they require multiple viewpoints to reach an optimum solution. The critical
systems thinking and practice combines all the other systems approaches to generate an
amalgamated approach applied to solve organizational challenges through an optimum
solution. Lastly, the emancipatory systems thinking was developed to cater for the
organizational environment which experiences coercive management styles so that fairness

can be achieved during requirements elicitation.

2.4.4 Stakeholder Theory

The stakeholders in an institution are those individuals who are affected by the information
system developed to achieve the institution’s objectives (Freeman, 1984; Sharp et al, 1999).
Miles (2017) argued that stakeholder theory is subject to multiple interpretaions and
applications but however, the theory has widespread appeal and is being applied in multi-
contextual domains. Miles presented constructs which various authors postulated with regards
to the stakeholder theory. There are four stakeholder constructs from the stakeholder theory
which may be included during ERP requirements elicitation. The first is the influencer
stakeholders, these are the stakeholders with the highest power and interest within the
institution as postulated by Miles (2017) & Hasnas (2013). The second class of stakeholders
are the claimant stakeholders, these are the stakeholders who lack coersive power within the
institution but however, they actively pursue their claim or interest until the issue is attended
to by management (Greenwood and Freeman, 2011; Miles, 2017). The other class of
stakeholders are the collaborators, these stakeholders co-operates within an institution but
however, they lack active interest to influence the institution (Miles, 2017; Desai, 2018). Lastly,
the recipient stakeholders are passive recipients of the institution activities (Greenwood and
Freeman, 2011; Miles, 2017).

The stakeholder theory is critical in establishing the relationships between the stakeholder’s
needs and the organisation’s objectives. If the stakeholder's needs are properly met that
translates into meeting the institution’s mission statement and vision. It is crucial to cater for
the requirements of these stakeholders during requirements elicitation for the successful

implementation of an information system.

The stakeholder theory has been used to elicit requirements from stakeholders (Sharp et al,
1999; Nuseibeh & Easterbrook, 2000; Cheng & Atlee, 2007; Filieri et al, 2015). For the
stakeholder theory to make an impact during ERP requirements elicitation, it is important to
identify the various stakeholders in the institution (Sharp et al, 1999). Sharp et al (1999)

identified four types of stakeholders in an organization whose needs should be considered in
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the development of an ERP system: users who use the system to do their business tasks each
day; the system developers whose mandate is to develop the system; the legislators whose
mandate is to make sure the system development is within the confines of the law and, lastly,
the decision-makers within the institution which form top management. The requirements of

these diverse stakeholders should be catered for to make the ERP system a success.

2.4.4.1 Knowledge gap 3

The stakeholder theory has been used to elicit requirements from stakeholders as shown in
the preceding section. However, there is need to identify the various stakeholders in the
institution (Sharp et al, 1999; Nuseibeh and Easterbrook, 2000; Cheng & Atlee, 2007; Filieri
et al, 2015). The challenge that confronts the requirements engineers is to select the
appropriate stakeholders during requirements elicitation who will represent the views of other
stakeholders since it is not feasible to involve every stakeholder. This study seeks to address
this specific issue in stakeholder identification and selection using the suggested constructs

from the stakeholder theory. The following Table 2.3 shows the postulated stakeholder theory

constructs.
Table 2-3: Stakeholder theory
Stakeholder theory constructs Source
Influencer stakeholders (Hasnas, 2013; Miles, 2017; Greenwood and
Freeman, 2011)
Claimant stakeholders (Greenwood and Freeman, 2011; Miles, 2017)
Collaborators stakeholder (Miles, 2017; Desai, 2018)
Recipient stakeholders (Greenwood and Freeman, 2011; Miles, 2017)

2.4.5 Activity Theory

Georg et al (2015) postulated that the Activity Theory may be utilized to identify the societal
constraints that should be addressed by an ERP system in order for the system to be a
success. The Activity Theory defines the human activity as composed of an object or aim and
the aim should bring about the expected outcome (Georg et al (2015). The aim is shared by
the community which is this case are the stakeholders. The authors went on to observe that
the Activity Theory will be utilized by the requirements engineer to identify unknown

stakeholders and their social constraints that the requirements engineer will utilize during
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requirements elicitation. Stakeholders’ social constraints need to be taken into account during
ERP requirements elicitation since a university ERP system is made up of diverse
stakeholders with different worldviews with regard to ERP requirements elicitation. There is
need for social science theories that address the social constraints of the stakeholders during

ERP requirements elicitation process.

Martins & Daltrini (1999) argued that the problems of requirements elicitation will not be solved
purely by technology alone, once the stakeholders’ social aspects have strong importance in
the activity. This means that ERP requirements will not be extracted from the stakeholders
without taking into consideration the sociological context in which the requirements exist.
However, the social context do have its own share of problems such as the power relations,
conflicts and marginalized stakeholders within an organization which also need to be
addressed by the requirements engineer. ERP requirements elicitation to be a success, there
is need to comprehend the activities performed by the stakeholders in their social context for
rich ERP requirements to be extracted.

Neto et al (2005) observed that understanding the social and organizational context is the
nucleus for successful system development. The authors went on to say that the usability of
a system depends on the context of use which is largely affected by the context the system
will operate in. The authors also observed that stakeholders do not understand how to
describe their social nor organizational problems. There is need for the requirements engineer
to have a better understanding of the stakeholders’ social context so that they select the best

elicitation technique to elicit the requirements in a particular context.

2.4.6 Domain Theory

The Domain Theory was developed at the City of University of London by Sutcliffe and Maiden
(1998). The theory was motivated by the cognitive science theory which fall in the knowledge
representation category. The theory postulates a way of modelling the domain knowledge,
which should be based on the abstraction of the problem space. The problem space has to
be understood by the requirements engineer before the design of the system. The Domain
Theory postulated by Sutcliffe and Maiden (1998) is being used in Information Systems as a
theory of expertise that help researchers in predicting and explaining concepts of abstraction

which assist in requirements elicitation.

The Domain Theory asserts that the domain knowledge is a naturally occurring expertise that
is help by the requirements engineer and to a less precise, by the stakeholders. So, for ERP
requirements elicitation to be carried out successfully, there is need for the requirements

engineer to be knowledgeable about the domain so that rich ERP requirements may be
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extracted. The cognitive theories of memory asserts that the human memory is organized
hierarchically and studies reveal that requirements engineers tend to re-use abstractions or

mental knowledge structures when dealing with new systems (Sutcliffe & Maiden, 1998).

Broy (2013) observed that the domain is crucial in ERP requirements as the key domain terms,
rules, laws, terminology and notions are elaborated so that ERP requirements are captured
without distotions by the requirements engineer. In a nutshell, the domain model is a collection
of domain information at an adequate level of abstraction (Broy, 2013; Portugal et al, 2016).
The theory asserts that there is need for a requirements engineer during requirements
elicitation who would act as the facilitator or mediator between the ERP developers and the

stakeholders during the requirements elicitation.

2.4.7 Summary of the theoretical background

The theoretical background examined a number of theories that underpin this research. The
theoretical contribution for each theory examined in the preceeding sections is summarized

under theoretical constructs table.

Table 2-4: Theoretical constructs
Author Theory Construct Contribution
Ditsa (2003) Human Activity theory | Social context or the | Sociological
(Sociological perspectives
perspectives) influences ERP
requirements
elicitation
Burrel and Morgan | Sociological Sociological Sociological
(21979) paradigms perspectives perspectives
influences ERP
requirements
elicitation
Frank (2012) Systems Thinking | Stakeholder role, | Stakeholder role and
Approach Stakeholder characteristics affects
characteristics ERP requirements
elicitation.
Soft Systems
Checkland (1999) Methodology
Miles (2017) Stakeholder Theory Stakeholder role, | Stakeholder role and
Stakeholder characteristics affects
characteristics ERP requirements
elicitation
Sutcliffe and Maiden | Domain theory Domain knowledge Domain knowledge
(1998); Broy, 2013; affects ERP
Portugal et al, 2016). requirements
elicitation
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Perception affects

Percention ERP requirements
P elicitation

Jackson, 2010 Critical Systems | Elicitation techniques The Elicitation

Thinking and Practice technique chosen

affect ERP

requirements
elicitation process

2.5 Existing ERP Requirements Elicitation Frameworks

Many researchers have proposed diverse frameworks of selecting stakeholders for
involvement in requirements elicitation but, some of the suggested frameworks lacked crucial
elements that may succumb in extracting rich requirements for the new system. The following
section will discuss some of the proposed requirements elicitation frameworks and their
shortcomings in addressing ERP requirements elicitation.

2.5.1 Tacit Knowledge Framework

Gervasi et al (2013) proposed the Tacit Knowledge Framework which used the following
terms: expressible which denotes known knowledge; articulated denotes documented known
knowledge accessible which denotes that the knowledge is known but not on the stakeholder’s
mind currently and relevant to the current project and the domain. From this, the known
knowledge by the stakeholder is not the real problem at hand; the knowledge that the
stakeholder cannot express, articulate and which is very relevant to the system under
development is a problem. The Tacit Knowledge Framework also proposed that the unknown
knowledge kept by the stakeholders but not articulated due to political or societal reasons,
pose a great challenge to the requirements engineer to elicit this knowledge. However, domain
knowledge on both the requirements engineer and the stakeholder is very crucial to discover

some of the unknown knowledge.
Observations

The applicability of the Tacit Knowledge Framework in ERP requirements elicitation would
have been aided by suggesting elicitation techniques used to discover the unknown
requirements from stakeholders. Also, the framework should have proposed a selection

criterion to be adopted in selecting stakeholders during requirements elicitation.
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2.5.2 Stakeholders Selection Model for Software Requirements Elicitation

Rizali and Anwar (2016) proposed a framework to be used in requirements elicitation which is
based on four selection factors. The first factor is the stakeholder knowledge since
stakeholders are the source of the main requirements, hence their knowledge about the
problem at hand is very crucial. The second factor is the stakeholder’s role, the role seeks to
identify the various roles played by stakeholders in the organization and select stakeholders
from there to get rich requirements. The third factor is the stakeholder’s interest which
determines the willingness of the stakeholder to give correct and useful requirements. Lastly,

the stakeholder's communication skills.

[ Stakeholder Knowledge

| Stakeholder Role

Fequirements Requirements
[ Stakeholder Interest Elicitation Quality

[ Stakeholder

A

Communication Skills

Figure 2-3: Stakeholders Selection Model for Software Requirements Elicitation (Anwar
& Razali, 2016)

Observations

The authors propose a good selection framework that would help in eliciting requirements but
however, the proposed framework did not cater for other stakeholder’s characteristics which
may have a bearing during ERP requirements elicitation which is: age, gender and the
marginalized stakeholders. Gender should be taken into consideration when selecting the
stakeholders because women are more sensitive when it comes to opinions raised by others
as compared to men and there should be a balance so that rich requirements can be captured
(Venkatesh et al., 2000; Mason, 2016). The way elderly stakeholders see an ERP system is

markedly different from the young stakeholders so there is a need to consider the age so that
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rich requirements can be extracted from stakeholders. Marginalised stakeholders in most
cases are not selected because they do not have influence in decision making and their

requirements are simply not considered.
2.5.3 A Five-Dimensional Requirements Elicitation Framework for e-Learning Systems

Tran and Anvari (2016) propose a Five-Dimensional Requirements Elicitation Framework for
e-Learning Systems as follows. The first dimension is the Change management which
answers the “why”to change. This dimension elucidates the need for change from the current
system to the new system to the stakeholders. The second dimension is the user
characteristics answers “who” are the stakeholders who should be involved. The third
dimension is the knowledge that answers “what”to change; this dimension utilizes the domain
knowledge experts to derive requirements for the new system. The other dimension is the
cognitive process which answers the “how” to change which utilizes the cognitive processes
in capturing requirements from the stakeholders. The last dimension is the evaluation which
gauges the success of the implantation process.

Observations

The framework addressed some of the critical factors that should be considered in ERP
requirements elicitation; however the framework did not proffer suggestions on elicitation
techniques to extract the requirements from the stakeholders. The framework also did not
address the stakeholder’s social environment since requirements elicitation is a social activity

and there is a need to consider the stakeholder’s sociological perspectives.
2.5.4 Stakeholders Typology Framework

Salhotra (2014) proposed a framework that could be used in ERP requirements elicitation and
the framework grouped stakeholders according to the stakeholder’s power, legitimacy and

urgency.
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Figure 2-4: Stakeholders Typology (Salhotra, 2014)

The technique grouped the stakeholders according to their respective typologies namely,

Dominant, Discretionary, Dependent, Demanding, Dangerous, Definitive and Dormant.

Dominant stakeholders have the power to influence their requirements. Discretionary
stakeholders do not have power but proffer suggestions during requirements elicitation.
Dependent stakeholders have no power but they have crucial requirements that may be
extracted during requirements elicitation provided other stakeholders give them a chance.
Demanding stakeholders have urgent requirements but at times their requirements are not
taken on board if they are not in line with the ERP project scope and organizational goals.
Dangerous stakeholders have power and urgent requirements, and they exert pressure on the

requirements engineer for their requirements to be implemented.

Definitive stakeholders do have the three attributes: power, urgency and legitimacy. They
influence requirements during requirements elicitation. Dormant stakeholders do have the
power to impose their requirements but their requirements are not very urgent and in most

cases, they remain passive.

Observations
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The framework only identified the various categories of stakeholdes but there is no elaboration
as to how the actual stakeholders to be involved in the ERP project would be selected from
each group. Salhotra (2014) observed that the stakeholders’ characteristics are socially
constructed yet they did not include the element of societal paradigm in their framework.
Requirements elicitation calls upon the requirements engineer to make some assumptions
about the nature of stakeholders in the organization and the nature of the problem to be solved
by the new ERP system. The assumptions that the requirements engineer decides to integrate
determine the outcome obtained. Requirements elicitation deals with knowledge extraction
from the stakeholders and the fundamental assumption is how the knowledge is going to be
obtained from the stakeholders. To better articulate this problem at hand, the knowledge can
only be extracted after understanding the social and the technical nature of the organization.

2.5.5 Summary of existing ERP frameworks

The following section provides a summary of strengths and weaknesses of existing
frameworks discussed in the preceeding sections. The section also identifies a knowledge gap

which needs to be explored further in this study.
2.5.5.1 Knowledge gap 4

The existing ERP requirements elicitation frameworks discussed from section 2.5.1 to 2.5.4
exhibit both strengths and weaknesses. Each framework discussed compelled the researcher
to interrogate these aspects. There is need to develop a more improved ERP requirements
elicitation framework that is robust and informed by the strengths and weaknesses of the
existing ERP frameworks discussed above. Table 2.5 shows a summary of strengths and

weaknesses of existing models and frameworks.

Table 2-5:  Theories, Models and Frameworks summary

Theory, Model Weaknesses

Framework name

Author(s) Strengths

Stakeholder Selection
Model for Software
Requirements
Elicitation

Anwar and Razali
(2016)

-Engages the
stakeholders

-Captures diverse
stakeholders interests

-Stakeholder selection
criteria is too brief

--No stakeholder
selection criteria

Scenario-Based
Requirements
Approach

Carroll (1995)

-Facilitate in capturing
rich requirements from
stakeholders

- Difficult working with
the natural language
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Sutcliffe et al (1998) -Improves - Requires
communication during | experienced
the elicitation stage stakeholders
-Easy to use scenarios | -Hard to define goals
Soft Systems Checkland (1999) -Engages the - Stakeholder
Methodology stakeholders selection criteria not
specified
- looks at the world
from different
viewpoints
Tacit Knowledge -Stakeholder --Stakeholder
Framework participation selection criteria not
Gervasi et al (2013) specified
A Five-Dimensional -Stakeholder -No stakeholder
Requirements participation selection criteria
Elicitation Framework | Tran and Anvari selection
for e-Learning (2016) -- Considers the
Systems domain knowledge -Elicitation techniques
not involved
Viewpoints-oriented -Requirements looked | - Restricted to service-
requirements definition at various viewpoints oriented systems only
model Kotonya and
Sommerville (1996) -Engages the -Does not handle
stakeholders conflicts across
viewpoints
-Focus on
stakeholders needs -Does not handle
concurrency
-- Need other
elicitation techniques
to extract rich
requirements

2.6 Software requirements elicitation

A software requirement is a characteristic that one observes externally in the proposed system
(Davis, 2013). The requirement explains the “what”, i.e. what the system should do to meet
the stakeholder’s needs without specifying the solution to meet that need. The observable
characteristic can be in the form of a functional or non-functional requirement. The functional
requirement dictates the system’s functionality in meeting the stakeholder's needs while the
non-functional requirement adds a constraint on how the functionality will be performed like

the issue of security, availability, reliability and others (Davis, 2013).
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To better articulate the functional requirements, the frame requirements elicitation approach
is normally utilised where the problem is decomposed into sub problems to reflect the needs
of the stakeholder (Ahmad et al, 2015). According to Pohl (2016), 60% of errors in software
projects emanate from requirements elicitation and these errors are usually discovered later
in the project development phases. The costs associated with fixing those errors are much
higher, and most are errors are caused by communication barriers during the requirements

elicitation stage where the stakeholders’ needs are not captured in precise and succinct terms.

Domain terminology should be considered by the requirements engineers so that they capture
the needs of the stakeholders without errors because one term can have a different meaning
to the requirements engineers when defined and expressed by the stakeholders (Laplante,
2013). For effective communication to take place, a proper communication medium should be
chosen to capture the stakeholder’s needs. The success of verbal communication rests on the
language spoken, gestures used during the communication process and the feedback (Pohl,
2016).

Westfall (2014) argued that there is need to select key stakeholders to elicit requirements and
thereby reduce incomplete requirements. It is understood that it is not feasible to take on board
all the stakeholder’s needs since at times their needs may conflict with each other. In such a
situation, then prioritised requirements negotiation become the only viable alternative to the

requirements engineer in capturing the needs of the stakeholders.

2.6.1 Requirements Elicitation Techniques

There are several traditional techniques used in requirements elicitation. These range from
interviews, observation, questionnaires, prototyping, brainstorming, focus groups,
ethnography, joint application development, requirements workshops, protocol analysis, task
analysis and workshops (Zowghi and Coulin, 2005; Sutcliffe and Sawyer, 2013). In this study,

a few techniques that could be used to elicit stakeholder’s requirements are examined.
2.6.1.1 Personas

Overview

A persona is a term used in user-centred design with a detailed description of a fictitious or
imaginary stakeholder created to represent a group of stakeholders and focusses on the
stakeholder’s goals and behaviour (Turner et al, 2013). Norman (2013) identified three types
of goals which are experience goals, end goals, and life goals. Experience goals are personal

goals that are difficult to extract such as the way someone feels when using an ERP system.
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The feelings are associated with the system’s quality, responsiveness and other
characteristics. This tends to vary from one stakeholder to another. The end goals are the
tasks performed by the user when they already have an end outcome in mind. For example,
opening an ERP system to view student’s results, the user already has in their mind the end
outcome of seeing the results from the system. The end goal is crucial in determining the
system experience and these should be met in order for the user to value the relevance of the
ERP system to their needs. Lastly, life goals dictate the long term desires of a stakeholder in
using the system to meet their end goals. Even though life goals are not explicitly elaborated
during the requirements elicitation, they are crucial to take note of so that the stakeholder will
not be satisfied only with the system but will end up being a loyal user to the system (Norman,
2013).

The personas are generated using the data obtained during interviews with stakeholders and
also includes some fictitious personal details associated with the persona to make the user
more real. The persona may include the following details to make it more real: user’s name,
the user’s photograph, what they like and what they do not like, their background, their goals
and expectations as provided by the ERP system (LeRouge et al, 2013). Cooper (1983)
developed the concept of persona from the interviews he captured from eight stakeholders
and he generalized the user to create a persona that could interact with the software
developed based on the user’s goals and behaviour. The concept of using a fictitious user in
requirements elicitation generally assists the requirements engineer in comprehending the

needs of a real user and their characteristics (Schneidewind et al, 2012).

Giboin (2011) observed that personas enhance stakeholder communication because a
persona acts as a proxy for a specific group. The roles that interact in the system need to be
identified and each role can be assigned to create a persona. Personas help in capturing the
needs of key stakeholders without compromising the needs of other secondary stakeholders.
For example, in ERP system development we cannot take into consideration the needs of
every stakeholder at the university otherwise we end up having a system with so many
features with very few stakeholders being satisfied with the ERP system specifications. The
concept of personas addresses this challenge by defining goals for the key stakeholders that
the system should meet. The goals should also capture the real user’'s motivations that are
exhibited in their behaviour. The issues of why some users want to do certain tasks can help
the requirements engineer to enhance or remove some tasks but at the end meet the same

goals (Cooper et al, 2003).

While most elicitation techniques focus on functional requirements, very few techniques focus
on non-functional requirements and personas elicit both functional and non-functional

requirements (Miller and Williams, 2006; Baguma et al, 2009; Hosono et al, 2012). It is critical
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to use personas during ERP requirements elicitation so that the non-functional requirements

are also captured.

Observations

Although personas have received considerable attention in requirements elicitation, there is a
considerable amount of time needed to do the research and document the personas which if
not carefully addressed, will not bring the real benefits provided by the personas (Long, 2009).
If resources are not ample to implement research into personas, then it is best to shun the use
of personas as this will not proffer the expected results. There is a great deal of training needed
to properly administer personas in requirements elicitation even though this has been
exacerbated by limited material on how to conduct research into personas (Long, 2009;
Matthews et al, 2012). Bagnall et al (2005) also observed that for personas to work effectively,
the requirements engineer should have an understanding of the domain where the persona
was taken from. This is necessary so that the requirements engineer can articulate the
personas representing the elderly stakeholders or those with disabilities. There is therefore a
need for some special training so that the requirements engineer can capture the goals defined
in the persona. Some elderly stakeholders just fear to use technology and this will be difficult
to capture in the persona if the factors of fear to use technology are not discovered, then the

persona will not address the real needs of the user.

Since personas are generated from interviews, at times the important information is not
included in the persona but the less important information is overemphasized rendering the
persona ineffective in addressing the needs of the users. For personas to be highly effective,
they should be aided by scenarios on how the goal will be reached by the stakeholder
interacting with the ERP system as compared to just mentioning the goals without explaining

in detail the steps needed to meet that specific goal.

2.6.1.2 Scenario-Based Requirements Approach
Overview

Scenario-based requirements approach has been a focal research area for many authors
(Carroll, 1995; Sutcliffe et al, 1998; Rosson & Carroll, 2012). Scenario-based requirements
elicitation are descriptions depicting the real world in the form of stories that can be explained

using pictures, natural language or other methods (Sutcliffe, 2003). The scenario describes
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how the stakeholder will interact with the ERP system to do a specific business task. The
approach seeks to address the communication gap between diverse stakeholders who prefer
using the natural language while the requirements engineers use technical terms that the
stakeholders may not comprehend (Mannio and Nikula, 2001; Krouwel and Op’t Land, 2012).
To improve the communication between the stakeholders and the requirements engineers,
scenarios are integral components of the redesign where the stakeholders express their

system requirements using natural language.

Scenarios are easier to comprehend as they depict how the stakeholder will interact with the
ERP system to be developed and the environment the system will operate in to meet the
stakeholder's needs. Scenarios have been used to elicit requirements in cases the
stakeholders find it difficult to define the goals they want the ERP system to meet. Instead,
they can represent what they want using pictures, natural language or annotations of what the
envisage ERP system should do. Scenarios help in understanding the requirements of the
system fully, taking into full cognisance the actors involved in meeting a specific business task
(Sutcliffe, 1998; Sutcliffe, 2012). The use of scenario-based requirements elicitation will
require stakeholders with experience in doing a certain business task as the approach requires
the stakeholder to reflect on the way they used to do a business task and how they want the
system to be developed to execute that task. The other critical benefit of using scenarios is
that they focus on the real user stories and that enables the stakeholder to give a full-fledged
description of what the proposed ERP system should do to meet their needs but many
scenarios will need to be done to capture the requirements of the stakeholders but that can

increase the costs associated with requirements elicitation (Sutcliffe, 2012).

ERP requirements are made up of functional and non-functional requirements. The scenarios
capture both of these requirements (Mussbacher et al, 2009; Ameller, 2010). The non-
functional requirements during requirements elicitation should be considered because most
requirements engineers have devoted attention to functional requirements elicitation without
adequately addressing the non-functional requirements. The ERP system functionality cannot
be considered by merely focusing on the functional requirements to the expense of non-
functional characteristics that constrain how the ERP system should operate (Chung and
Leite, 2009). Although the software elicitation community recognises the software
requirements are made up of functional and non-functional requirements, very few

practitioners fully consider the importance of non-functional requirements.

2.6.1.3 Requirements Elicitation using Goals

In this section, goal-oriented requirements elicitation technique will be discussed.
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Goal-Oriented Requirements Elicitation (GORE)

Vassev et al (2014) observed that the major goal of GORE is to capture and analyse the
stakeholder’s requirements. The GORE approach utilizes the actor and the goal concepts to
come up with the goal-oriented analysis (Vassev et al, 2014). The GORE approach focusses
on the “why” but not on “what” should be done by the system and that is the reason the
approach is used in the early stages of requirements elicitation. The GORE approach assists
in discovering early requirements of the stakeholders and these early requirements can be in
the form of hard goals which are the functional goals and soft goals which are the non-
functional goals. Horkoff and Yu (2013) defined goals as the objectives that the system under
development should meet and these objectives are derived from the stakeholders. GORE
assist in linking the technical requirements and the social needs of the stakeholders to come
up with rich requirements (Horkoff & Yu, 2013). The involvement of stakeholders in deriving
the goals will enhance in addressing the correct problems in the domain which the ERP system
should address.

Goals can take different forms; the functional goals describe what the system should do while
the non-functional goals specify how the system will achieve a specific task but the non-
functional requirements are hard to test, for example, the performance and security of a
system (Siegemund, 2014). Soft goals are goals that are slightly hard to verify if they have
been satisfied for example; “the student’s academic record should be accessed by authorized
personnel”. As articulated by Liao and Wang (2013) soft goals can only be satisfied is there is
significantly positive evidence and little negative evidence to that soft goal. If the soft goal is
not satisfied, then there is more negative evidence against the goal and less positive evidence
(Liao and Wang, 2013). Goal modelling assist in achieving the completeness of a requirement,
requirements that are not relevant will be avoided and also help in explaining the requirements
to the stakeholders (Lamsweerde, 2001). Hard goals are the goals that can be verified to

check if they were satisfied by using some techniques (Asuncion, 2009).

Goals have been used in requirements elicitation in a bid to meet the stakeholder's
requirements. Goals facilitate the elicitation of requirements as can be attested by the KAOS
(Knowledge Acquisition in automated Specification) methodology that considered the goal as
the key concept in requirements elicitation (Yu & Mylopoulos, 1998; Ali et al, 2010).

Stakeholders often become more aware of their requirements when they identify a goal and
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in the process, they can also identify sub-goals. Goals can help in clarifying requirements in
cases where the stakeholders cannot elaborate precisely on the first requirements, especially
when dealing with non-functional requirements like security, performance, usability and others
(Asuncion, 2009). Non-functional requirements are difficult to effectively measure and hence

stakeholders also have problems in precisely starting how their requirements should be met.

Goals help in handling conflicting requirements from different stakeholders who may have
diverged views, this is usually caused by non-functional requirements because one goal which
is met can also affect the satisfaction of another goal (Horkoff & Yu, 2013). Conflicts will always
emerge because one stakeholder’s goal will impact negatively on the other stakeholder’s and
there is a need for conflict resolution so that both goals can be captured to reflect the
stakeholder’s needs. Goals assist in checking the risks associated with not meeting a specific
goal (Horkoff & Yu, 2013). Goals also help in coming up with goal negation that seeks to
prevent the satisfaction of a goal by pursuing an alternative new goal to reduce the risk factor
(Eden & Ackermann, 2013). This is crucial if the risk can only be avoided through goal negation

and this justifies the importance of goals in risk analysis.

A business rule is a statement that constraints how a business is run which are based on the
business policy and the business rule may also be influenced by outside sources like the
government laws that should be followed by the organization together with the stakeholders
(Burgstaller et al, 2016). Asuncion (2009) observed that there is a need for an alignment
between a business rule and the goal to form the goal operationalization. The business rule
will add a constraint on how the goal will be met. Kardasis and Loucopoulos (2005) argued
that goals and rules have a relationship that can show goals that have been done because of
the rules enforced on them and goals may also show rules that may prevent them from being
fulfilled. So in a nutshell, the business rules of an organization need to be considered when

using goals in requirements elicitation.
2.6.1.4 Viewpoints-oriented requirements definition (VORD)

Kotonya and Sommerville (1996) proposed a requirements elicitation model using viewpoints,
which looked at three things; identification of the viewpoint, the documentation of the viewpoint
and the requirements analysis of the viewpoint. Biabani et al (2017) also argued that coding
and testing of systems is not very crucial as compared to requirements elicitation which seeks
to unearth the right requirements for the system being developed. A viewpoint can be direct

or indirect, the direct viewpoint refers to the customers that get services from the intended
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system to be developed, these could be the users of the system and the indirect viewpoints
have some interest in the system being developed, these could be the organization or the
environment or government policies and others (Kotonya & Sommerville, 1996). The viewpoint
requirements elicitation approach acknowledges that requirements cannot be looked at from
one single point but rather from different viewpoints (Hull et al, 2010:63). Salem (2010) also
argued saying that the VORD process model elicits requirements from all the entities that will
interact or use the system. This effectively means that the ERP requirements elicitation should
be obtained from different sources and each source will be termed a viewpoint. Hull et al
(2010:63) also suggested some viewpoints that could be used in requirements elicitation and
these are the stakeholders, organization and the domain. However, the other viewpoints that
could be included could be also the environment and the existing system.

Although the VORD model received considerable attention in requirements elicitation in the
past decade, by allowing system design using the stakeholder’s contribution using views,
however the model has got some challenges. The model ought to be augmented by another

requirements elicitation technique so that rich requirements may be obtained.

2.6.1.5 Requirements Elicitation Techniques Discussion

The number of requirements elicitation techniques that are being used to elicit stakeholder’s
requirements attests that no technique can capture all the requirements of the stakeholders at
once. Many authors have recognized the existence of the Persona-Scenario methodology
used in requirements elicitation (Hosono et al, 2009; Valaitis et al, 2014) but however, the
methodology failed to address stakeholder’s requirements succinctly. Aoyama (2007)
proposed the Persona—Scenario-Goal (PSG) methodology so that diverse requirements from
stakeholders can be captured but however, the PSG failed to address the issue of pluralism
in requirements elicitation. So this can be seen that various methodologies are being proposed
to address the requirements elicitation but are not adequately capturing the requirements of

the diverse stakeholders.
2.7 Chapter discussion findings

Chapter 2 looked at the existing literature on ERP requirements elicitation, the stakeholder
theories, the processes followed when conducting ERP requirements elicitation and the
existing ERP frameworks. There was critical focus on the strengths and weaknesses of these
theories, processes, and frameworks. The review generated theoretical lens on some of the

weaknesses of the existing frameworks in addressing the ERP requirements elicitation, hence
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the need for an ERP requirements elicitation framework that could address the weaknesses

in the frameworks reviewed in the literature.

The literature review identified some of the strengths of the existing theories, models and
frameworks and their applicability in ERP requirements elicitation. Some of the weaknesses
identified could assist in formulating a more robust ERP requirements elicitation framework
that could be utilized at universities. Even though the literature review was not exhaustive
because of time constraints, the identified literature clarified what needs to be done to address
the shortcomings of these identified theories, models and frameworks.

2.8 Chapter summary

The study identified different approaches currently in vogue in addressing the requirements
elicitation which can attest to the complexity of the area, but of all reviewed approaches, they
all had weaknesses in addressing the requirements elicitation and that is why we have more
approaches being proposed every time in a bid to address this high complexity whose genesis
lies in the software crisis (Randell, 1979). While a lot of studies have focussed on requirements
elicitation, very few have concentrated on ERP requirements elicitation in universities involving

the stakeholders in the requirements elicitation process.

The review identified some gaps in ERP requirements elicitation which needs an ERP
requirements elicitation framework focusing on universities to address the stakeholder’s
needs. The chapter respnded to the research question in identifying the weaknesses of the
current or existing frameworks used in ERP requirements elicitation at universities. The
chapter clarified and mapped 4 knowledge gaps that the study strives to address. The next
section summarises the reviewed theories, models and frameworks by highlighting their

strengths and weaknesses.
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CHAPTER 3 CONCEPTUAL FRAMEWORK DEVELOPMENT

3.1 Introduction

The preceeding chapter reviewed current and recent literature and discussed various theories
and frameworks used in requirements elicitation. The chapter culminated in identifying some
gaps that should be addressed by developing an ERP requirements elicitation framewaork that
would meet the stakeholder’'s needs. ERP requirements elicitation is a complex process and
the heterogeneous problems at universities call for an approach that views the problems
holistically. This chapter presents the theoretical lenses that underpin the study and also
presents the proposed preliminary ERP requirements elicitation framework that was informed

by the literature review.
3.2 Theoretical review

The following sections discuss the theoretical tenets used in Information Systems research.
Research in Information Systems is guided by different theoretical tenets. Information
Systems research is a form of inquiry designed to uncover knowledge and facts about the
problem under investigation (Mavetera, 2012:51). Researchers in information Systems
convince other researchers by establishing actionable knowledge as the research output is
inspired by theories and methods which control the actions performed by the people in social
sciences (Mavetera, 2012:51). There is also need for a research framework (see Chapter 1
section 1.4) which guides the researcher in providing answers to the nature of the problem
under investigation. The research framework guides the researcher in selecting the most

appropriate research approach in a study and the methodology applied.

Gregor (2006) defines theory in three ways: firstly. As statements that explain how something
is done, secondly, as statements providing lenses for viewing and explaining the real world
and lastly, as statements that show relationships among constructs that may be tested. The
following sections present lenses for viewing and explaining the world of ERP requirements
elicitation and constructs that could be used in ERP requirements elicitation. Lim et al (2013)
argue that any research article that makes use of theory in making arguments in describing a
phenomenon of interest, providing explanations for how things happen, or how relevant that
phenomenon of interest is to their current study, that paper would have used theory in the

study.
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3.2.1 Critical Systems Thinking

Critical Systems Thinking and Practice advocates for pluralism in systems thinking as it is
attuned to addressing the organisational complexities. The pluralism prescribed by the
approach proffers a different orientation as compared to other methodologies. Pluralism is
important since different stakeholders hold diverse and at times conflicting requirements. The
approach seeks to protect the diversities found in different paradigms and the way
implementation is conducted will be closely critiqued using the lenses provided by other
perspectives. The approach has got four phases which are “creativity, choice, implementation
and reflection” (Jackson, 2010). The requirements engineer should take into consideration
these phases in addressing the organizational complexity to yield different views on the
problem using alternative perspectives. The approach also advocates that other perspectives
should be considered such as the “functionalist, the interpretive, emancipatory and the
postmodern” (Jackson, 2010; Jones, 2014). (See Chapter 2 section 2.4.3)

3.2.2 Activity Theory

Georg et al (2015) postulated that the Activity Theory may be utilized to identify the societal
constraints that should be addressed by an ERP system in order for the system to be a
success. The Activity Theory defines the human activity as composed of an object or aim and
the aim should bring about the expected outcome (Georg et al (2015). The aim is shared by
the community which is this case are the stakeholders. The authors went on to observe that
the Activity Theory will be utilized by the requirements engineer to identify unknown
stakeholders and their social constraints that the requirements engineer will utilize during
requirements elicitation. Stakeholders’ social constraints need to be taken into account during
ERP requirements elicitation since a university ERP system is made up of diverse
stakeholders with different worldviews with regard to ERP requirements elicitation. There is
need for social science theories that address the social constraints of the stakeholders during
ERP requirements elicitation process. There is need for the requirements engineer to have a
better understanding of the stakeholders’ social context so that they select the best elicitation
technique to elicit the requirements in a particular context. (See Chapter 2 section 2.4.5) for

further information about this theory.
3.2.3 Domain Theory

The Domain Theory was developed at the City of University of London by Sutcliffe and Maiden
(1998). The theory was motivated by the cognitive science theory which fall in the knowledge

representation category. The theory postulates a way of modelling the domain knowledge,
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which should be based on the abstraction of the problem space. The problem space has to
be understood by the requirements engineer before the design of the system. The Domain
Theory postulated by Sutcliffe and Maiden (1998) is being used in Information Systems as a
theory of expertise that help researchers in predicting and explaining concepts of abstraction

which assist in requirements elicitation.

The Domain Theory asserts that the domain knowledge is a naturally occurring expertise that
is help by the requirements engineer and to a less precise, by the stakeholders. So, for ERP
requirements elicitation to be carried out successfully, there is need for the requirements
engineer to be knowledgeable about the domain so that rich ERP requirements may be
extracted. The cognitive theories of memory asserts that the human memory is organized
hierarchically and studies reveal that requirements engineers tend to re-use abstractions or
mental knowledge structures when dealing with new systems (Sutcliffe & Maiden, 1998). The
theory asserts that there is need for a requirements engineer during requirements elicitation
who would act as the facilitator or mediator between the ERP developers and the stakeholders

during the requirements elicitation. (See Chapter 2 section 2.4.6)
3.2.4 Sociological perspectives applied in Information systems

Mavetera (2012:58) observed that any theoretical framework should encompass the
assumptions, concepts and values of the stakeholders when examining the nature of reality.
The sociological perspectives in Information systems seek to address the pattern or model
that should be followed when developing ERP systems. The theory has been discussed in the

preceeding chapter (see Chapter 2 section 2.4.2).
i) Functionalist Perspective

Information systems researchers who subscribe to this perspective believe that organizations
are made of functional units which are ordered. Information systems professionals who
operate in this perspective utilize reductionist principles in solving system problems. The
perspective advocates one to use the right instruments and methods to find the truth
(Mavetera, 2012:61). There are also other Information systems professionals working in other

perspectives which need to be examined.
ii) Interpretive Perspective

The perspective advocates for the understanding of the social world from the subjective
experience. The perspective assumes that stakeholders in an organization are diverse and in

that regard they have different conflicting viewpoints to a problem (Robertson & Robertson,
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2012). The perspective is based on the notion that the business environment is constantly

changing due to changing government laws, cultural issues and others.
iii) Radical Structuralist Perspective

The perspective believes that the social conflicts within an organization are caused by political
and economic crises within society. The approach seeks to address those stakeholders who
are marginalized within an organization. The marginalized stakeholders may be discriminated
in terms of their gender, culture, age or their social status in the society. This perspective see
the assistance of the emancipator will help to liberate the suppressed interests of the
marginalized stakeholders in the organization.

iv) The Radical Humanist Perspective

The approach is centred on radical changes but using a subjective approach. The radical
humanist perspective believes that the organizations are too complex and the institutional
problems cannot be addressed by using one method (Jones, 2014). The approach seek to
accommodate diverse stakeholder perceptions during ERP requirements elicitation.

3.2.5 Stakeholder Theory

Freeman (1984) came up with the stakeholder theory and the theory has had a profound
impact on researchers’ on their perception in relation to the organization and its social
environment. Organizations have a responsibility to their stakeholders and any decision that
the organization should make, should involve the stakeholders also. However, stakeholders
are diverse and they have different interests and perceptions regarding a specific issue. The
stakeholder theory has been used to elicit requirements from stakeholders (Cheng and Atlee,
2007; Filieri et al, 2015).

The Stakeholder theory submits that stakeholders are complex and issues get complicated
when the stakeholders are involved (Okesola et al, 2019). The complex arises from the fact
that how do you identify the stakeholders and the selection criteria to be adopted when
selecting the stakeholders (Okesola et al, 2019). When the requirements of the stakeholders
are not taken on board during requirements elicitation, the developed system will fail to meet
the stakeholders needs (Jokonya et al, 2015). The theory has been discussed before in the

preceding chapter (see Chapter 2 section 2.4.4).

3.2.6 Summary of the Theoretical review

The theoretical review provided the lenses for the development of a conceptual framework.
Research in Information Systems methodology approach need to be guided by theoretical
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tenets, hence the need for a theoretical review and how it underpins the current study. The
approach advocates for the role of the requirements engineer during requirements elicitation
to examine the nature of knowledge. The framework is also informed by the tenets of the
Domain theory which asserts that domain space has to be understood by the requirements

engineer before the design of the system commences.

The conceptual framework is also informed by the Sociological perspectives which assert that
organizations are social entities which can only be understood by considering the
organizational social context. ERP requirements elicitation is a social activity calling for the
consideration of stakeholders’ social aspects when dealing with requirements. The conceptual
framework is also informed by the Stakeholder theory when it comes to stakeholder
identification and selection, both critical in minimizing overlooked and missing ERP
requirements. (See Chapter 2 section 2.4.7) for the postulated constructs from the theoretical
analysis.

3.2.7 Existing ERP Requirements Frameworks

The preliminary ERP requirements framework is also informed by the weaknesses and
strengths of existing ERP requirements frameworks. The frameworks were examined in the

preceeding chapter (see Chapter 2 section 2.5).

3.3 Preliminary ERP Requirements Elicitation Framework
The preliminary framework is informed by the findings from the preceeding chapter.
3.3.1 Study constructs

Andoh-Baidoo (2017) argued that the independent variables need to be defined and
measured. The study identified the following independent variables which affect the ERP
requirements elicitation process. The variables were extracted from the theoretical review

done in the preceeding chapter. (See Chapter 2 section 2.4.7).

Table 3-1: Study constructs

Author independent variable Constructs Contribution

Sutcliffe and Maiden | Stakeholder Requirements engineer, | Perceptions of
(1998); Jia and Capretz, | Perceptions Stakeholder stakeholders affect ERP
2018 requirements elicitation
Sutcliffe and Maiden | Domain knowledge Data source, Regulations, | Domain knowledge
(1998); Broy, 2013; Domain terminologies affect ERP requirements
Portugal et al, 2016). elicitation

Burrel and Morgan | Sociological Functionalist, Interpretive, | Sociological

(1979); Pozzebon et al, | perspectives Radical Structuralist, Radical | perspectives affect ERP
2014); (Burrell & Humanist Requirements elicitation
Morgan, 2017).
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Greenwood and | Stakeholder role Dominant Stakeholder’s role affect

Freeman, 2011; Desai, stakeholders,Demanding ERP Requirements
2018; Razali, 2016 stakeholders, Dependent | elicitation
stakeholders, Dangerous
stakeholders, Definitive
stakeholders,Discretionary
stakeholders, Demean

stakeholders

Greenwood and | Stakeholder Age, Gender, Experience, | Stakeholder’s
Freeman, 2011; Desai, | characteristics Level of Education, Position characteristics affect
2018; Filieri et al, 2015, ERP Requirements
Razali , 2016 elicitation
Jackson, 2010 Elicitation Techniques Personas, Scenario, Goals, | The Elicitation technique
Viewpoints chosen affect ERP
requirements elicitation
process

3.3.2 Stakeholder Perceptions

The requirements engineer and the stakeholder's perceptions during ERP requirements
elicitation are critical to the success of an ERP system. Jia and Capretz (2018) argue
requirements can be extracted using the requirements engineer and the stakeholder’'s
perceptions and failure to address their perceptions may lead to software project failures.
Stakeholders usually need their views to be considered during ERP requirements elicitation

so that the system developed meets their expected outcomes.
3.3.3 Domain Knowledge

In every domain there exist different notions, insights, and rules that should be adhered to
during ERP requirements elicitation. Domain modelling is part of the problem-solving in ERP
requirements elicitation. The operational system context of the domain which includes the ERP
operational environment has to be understood by the requirements engineer so that all the
available data sources are included during the requirements elicitation. The operational
environment may include the existing systems that could be a good source for the ERP
requirements and the government regulations that should not be violated during ERP

requirements elicitation.

To capture ERP requirements efficiently, the domain concepts should be identified and if new
concepts emerge, they should be updated timeously. The data sources for the domain
knowledge should be identified before requirements elicitation starts. This will prevent missing

important data sources crucial for capturing rich requirements for the new system being
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developed. Parreira and Penteado (2015) observed that one of the key reasons why software
projects fail is that even though software engineers are well versed with the requirements
elicitation activities, in most cases they fail to understand the problem domain of the new

system to be developed.

The requirements engineer also needs to be aware of the wider system context such as the
business processes, technology used and the market forces. ERP requirements elicitation
requires domain knowledge to capture high-quality requirements from stakeholders. Without
adequate knowledge of the domain, poor requirements will be captured that will ultimately not
meet the needs of the stakeholders. Domain knowledge can significantly reduce the confusion
associated with terminology in a specific domain during information retrieval or questions and

answer sessions (Feiliang, 2012).
3.3.4 The Sociological Perspectives.

The sociological perspectives clarifies the nature of the organizational problems that need to
be solved and based on the problem identified, the requirements engineer will apply the

suitable systems thinking approach to solve the problem.
3.3.4.1 Functionalist Perspective

The Functionalist Perspective anticipates that the problem to be solved in the organization is
well structured, the problem is also technical and places less reliance on human aspects
(Daellenbach, 2001; Checkland & Poulter, 2010). The perspective is also based on the
assumption that organizations are made up of artefacts that can be identified and measured
using natural science methods and if one method cannot provide an optimum solution another
method will be chosen (Mavetera, 2011). To capture accurate ERP requirements for an
institution, the requirements engineer must adhere to the assumptions of the perspective. In
this regard, the requirements engineer will work with the managers who will outline the
institutional objectives for the new ERP system to be developed and the requirements
engineer will translate the objectives into a new system using the best means. The
requirements engineer will apply the Hard Systems Thinking approach (see Chapter 2 section

2.4.3), to solve organizational problems.
3.3.4.2 Interpretive Perspective

The perspective assumes that the stakeholders in the institution have conflicting viewpoints to
a problem (Niu et al, 2011; Robertson & Robertson, 2012). The perspective is best applied in

institutions where obtaining requirements from stakeholders and coming up with the best
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solution to a problem is very complex. The perspective is based on the notion that the business
environment is constantly changing due to mutable government laws, cultural issues and
others. The requirements engineer will work with the diverse stakeholders to come up with the
requirements that meet the organizational objectives. The perspective advocates for the
participatory approach of all the affected stakeholders in ERP requirements elicitation. The
Soft Systems Thinking approach (see Chapter 2.4.3), will be applied by the requirements
engineer which advocates for the participatory approach of all the affected stakeholders.

3.3.4.3 Radical Structuralist Perspective

This approach seeks to address the marginalised stakeholders whose views are not taken into
consideration because of the influence of some stakeholders with power in the organization
(Petrovi¢, 2016). The requirements engineer should consider the needs of the marginalised
stakeholders so that their day to day work is made more enjoyable and rewarding. The
requirements engineer is viewed as an emancipator bringing together the requirements of the
various stakeholders in the new system. The emancipator will help to liberate the suppressed
interests of the marginalised stakeholders and the stakeholders will be able to give their
requirements during the requirements elicitation process. The Emancipatory Systems
Thinking approach (see Chapter 2 section 2.4.3), will be applied by the requirements engineer

to solve the organizational problems.
3.3.4.4 The Radical Humanist Perspective

The approach advocates for radical changes but using a subjective approach. It recognizes
the importance of stakeholders’ participation during requirements elicitation. The radical
humanist perspective believes that the institution is too complex and the institutional problems
cannot be addressed by using one method (Jackson, 2010; Jones, 2014). The approach is
based on the notion that during requirements elicitation, the requirements engineer may use
different techniques to elicit requirements from stakeholders due to the complexity of the
requirements. One method will not capture all the requirements from the stakeholders, hence
the need for diversity in methodologies so that rich requirements may be captured. Critical
Systems Thinking and Practice (see Chapter 2 section 2.4.3), will be applied by the

requirements engineer to solve the organizational problems.
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3.3.5 Stakeholder Role

The stakeholder theory advocates for the selection of stakeholders to be involved in
requirements elicitation (see Chapter 2 section 2.4.4). The stakeholders need to be classified
according to their roles so that crucial roles are not left out in the process. Ryan (2014) argues
that in any requirements elicitation activity, there is a need to identify the stakeholders from
whom the requirements will be elicitated. Katonya and Sommerville (2000) also argues that
there is a need to identify the right stakeholders to extract requirements from. The right
stakeholders can be identified by using the stakeholder groups and from those groupings, the
required stakeholders will be selected. Sadiqg and Jain (2014) postulate that stakeholders can
be identified by grouping the stakeholders into two categories which are the primary and
secondary stakeholders.

Nisar et al (2015) argued to come up with good quality software, stakeholders need to be
involved at each during the ERP requirements elicitation process. Anwar and Razali (2015)
also suggest that stakeholder identification during requirements elicitation has a significant
impact on the quality of the elicitated requirements. When inappropriate stakeholders are
selected during the ERP requirements elicitation, the requirements extracted fail to address
the real needs of the stakeholders. The requirements engineering community sought to end
the software crisis problem but in the process created another problem, on how to elicit
requirements from diverse stakeholders from different backgrounds (Nisar et al, 2015). Anwar
and Razali (2016) also observed that the influence of a stakeholder during requirements
elicitation is very critical so the stakeholder selection should also cater to the stakeholder role
and their influence on the project. So there is a need to identify the right stakeholders for

guali