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ABSTRACT

Business Intelligence Solutions (BIS) continue to play a significant role in organisations and businesses
in today’s information age. The adoption of BIS enables an organisation to gain a competitive
advantage, generate accurate and faster data reporting, improve customer service, and increase
revenue. The benefits of BIS have been realised in private sector organisations. However, the South
African public sector is yet to release the benefits of adopting business intelligence solutions. The
factors that affect the adoption of business intelligence solutions in a South African public sector
organisation have not been fully investigated.

This study explores factors that division managers perceive to be salient in influencing the adoption of
a visualisation and data exploration BIS available in a public sector organisation in South Africa. The
study was underpinned by Tomatzky and Fleischer’s Technology Organisation Environment (TOE)
framework which was applied previously in the adoption of information system (IS) at the organisation
level. The framework provided the lens from which adoption was studied by considering influences from
the technological context, the organisational context and the environmental context.

The following main research question guiding the study was addressed: What aspects of the
visualisation and data exploration BIS are perceived to influence the adoption of the BIS in the public
sector organisation. The organisation in the study provides training and development to public sector
employees of the South African government.

The study interviewed 10 senior managers with at least three years’ experience in the organisation. It
was found that expected benefits from the technology and its compatibility are important for the
adoption of BIS. Within the public sector organisation studied, stakeholder engagement;
organisational culture; and available financial resources were also found to be important and
supported by the literature. While service provider support was found to be crucial in the BIS adoption
from the environmental context, the size of the organisation and the government regulations were
found not to be influential in the adoption of BIS in a public sector organisation. The stimulation of
employee interest and the importance of data quality were discovered to be the most important
reasons the BIS was adopted.

This research contributed to the improvement of theory by extending IS literature on BIS adoption and
by testing the TOE theoretical framework in the South African public sector context. This study adds to
the body of knowledge by extending the use of the TOE framework as a suitable tool for the study of
BIS adoption. Furthermore, the study contributed by uncovering factors that influence the adoption of
BIS in the South African public sector context.

The results may help the South African and other countries’ public sector organisations to become
more aware of the factors that influence the adoption of BIS. Practitioners and managers could be
better prepared and minimise the BIS adoption risks by considering these factors.
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CHAPTER 1 : INTRODUCTION

1.1 BACKGROUND

This research study explores the adoption of Business Intelligence Solutions (BIS) in a South African
public sector organisation. In particular, the research focuses on the factors that affect the adoption
of BIS at an organisational level in the public sector. The BIS under consideration includes two high
level components; (1.) visualisation which is the graphical representation of information and (2) data
exploration which is the analysis of data with the purpose of identifying and/or uncovering new
insights.

Organisations and businesses make use of information systems to conduct their daily activities. The
usage of these systems generates a large amount of data for the organisation. Nowadays,
organisations invest a great deal of resources in information systems and the management of data
generated thereof (Silahtaroglu and Alayoglu, 2016), such as supply chain management (SCM),
customer relationship management (CRM), and enterprise resource planning (ERP) (Woodside, 2011).
Ain, Vaia, DeLone and Waheed (2019) and Guenduez, Mettler and Schedler (2020), state that such
data are rich with information and knowledge, that could enable top management to make informed
decisions about the trajectory of an organisation.

Commercial business enterprises rely heavily on BIS to analyse this data and remain competitive in
the volatile business environment (Puklavec, Oliveira and Popovi¢, 2018; Chege, Wang and Suntu,
2020). Public sector organisations, on the other hand, are known to make operational and service
delivery decisions based on approved legislative policies. It has been found though that some public
sector organisations, much like commercial organisations, strive for competitiveness where relevant
information and knowledge are required to make strategic and tactical decisions (Sewdass, 2009;
Silahtaroglu and Alayoglu, 2016). According to Woodside (2011), public sector organisations also have
to continually adapt to the evolving business environment to be successful.

In recent research Fakier (2021) asserted that public sector organisations without the BIS face the
difficulty of efficiently managing their resources without easy access to comprehensive information
about the costs of delivering services to citizens. When control systems and information systems are
not in place or are weak, public sector organisations may struggle to maintain the delivery of services
and prevent the diversion of services (Andrews, Ferry, Skelcher and Wegorowski, 2020).

The lack of information makes it impossible for public sector organisations to monitor their actual
service deliverables and to draw patterns. Hartley and Seymour (2011), assert that workers in the
public sector may abuse their powers without any detection when information and patterns of their
responsibility areas are lacking. The performance of service delivery operations can only be monitored
and controlled when key information is at the disposal of senior management in the public sector.

Using analytics in strategic decision-making contributes to public sector organisations and managers
to be efficient in service delivery and monitoring (Mansell and Ruhode, 2019). This can be achieved
when key information is at hand, allowing organisations to align their activities with citizen
expectations for services. Technological solutions are available to organisations to help improve their
performance and managerial practices (Elbashir, Collier, Sutton, et al., 2013; Chege, Wang and Suntu,
2020). One such tool is the data visualisation and exploration BIS available at the public sector
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organisation being studied. Data exploration is open ended as it attempts to discover what should be
done to resolve a high level concern (Alspaugh, Zokaei, Liu, Jin and Hearst, 2018). The available BIS
tool enables a data exploration process that can reveal a broad picture of important patterns, trends
and insights that may clarify what the response to a concern should be or may lead to establishing a
goal for more specific and detailed data analysis. The visualisation and drill-down capabilities of the
BIS tool facilitate data exploration.

The new currency in organisations in this information age is data, information, knowledge, and
intellectual capacity (Wixom, Watson and Werner, 2011). The new driver for business success is
regarded as BIS; an information communication technology (ICT) artefact that makes it possible to
leverage the usage of data, aggregate, and summarise information; which helps organisations to be
adaptive in the changing business environments and also in making informed business decisions
(Olszak, 2016). Many organisations in the different sectors are interested in adopting and
implementing BIS to improve their decision-making capabilities (Ranjan and Foropon, 2021).

1.2 RESEARCH PROBLEM

The BIS technological artefact has benefits such as providing real-time information for improved
decision-making at various levels of the organisation (Woodside, 2011). The decision process of the
organisation can be enhanced and effective management action enabled with BIS (Popovic¢, Hackney,
Simdes Coelho and Jakli¢, 2012).

According to Grubljesic and Jaklic (2015), the many expected benefits of BIS can only be realised when
the technological innovation has been accepted and adopted at organisation and individual levels.
Studies have found that BIS implementations fail as many organisations do not fully accept and adopt
the tool for their business decision making (Olszak, 2016). Therefore, it is important for organisations
to fully understand the information system (IS)/ information technology (IT) adoption process and the
factors affecting adoption of BIS (Ali, Murray, Muhammed, Dwivedi and Rashiti, 2022).

The adoption of IS/IT has been researched widely at the organisation level (Puklavec, Oliveira and
Popovic, 2014; Grubljesic and Jaklic, 2015). The focus of most previous studies was on adoption factors
of various applications and technologies, however, research focusing specifically on the adoption of
BIS is limited (Puklavec, Oliveira and Popovic, 2014; Rouhani, Ashrafi, Zare Ravasan and Afshari, 2018).
There is also a gap in the research of BIS adoption in public sector organisations.

This study focused on exploring factors that are perceived to influence BIS adoption in a South African
public sector organisation. The organisation is a national institution that provides services to other
public sector organisations across all spheres of government. The organisation studied, despite being
a government entity, is in competition with other non-governmental institutions that offer a similar
service to public servants.

The public sector organisation studied utilises source systems — non-BIS systems that generate the
data that will later be analysed using BIS systems - that have a relational database system at the
backend. For example, the financial system used in the organisation is a transversal Basic Accounting
System that is also used by all government departments (national and provincial) (Mamoojee, 2001).
Other business units in the organisation studied are using non-BIS specialist applications for their
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operational functions, such as the Persal system used by the Human Resource unit, and the Logistics
System used by the Supply Chain Management unit.

BIS encompasses a whole range of technologies concerned with gathering, integrating, analysing and
presenting data, including data warehousing, data mining, advanced analytics, visualisation and data
exploration. This study focused on the adoption of visualisation and data exploration BIS.

The South African public sector organisation studied currently uses a commercial BIS platform which
is a visualisation and data exploration tool. The platform is mainly used as an analytical tool for
financial forecasting, compiling weekly and monthly financial reports as well as reconciliations. The
organisation does not have a data warehouse, however, the BIS platform is used to integrate data
from multiple data sources before performing data analytics. The data standardisation and
warehousing policy is the basis used for the integration of data from various sources. The organisation
collaborates with outsourced service partners to deliver its services to customers. The statistics
generated from the source system are integrated with the financial data for reporting.

Two business units in the organisation have adopted and are using the BIS platform for statistical
reporting, financial forecasting, and reporting purposes. The lack of adoption of the BIS platform by
the entire organisation could be a hindrance to exploiting the wealth of information at its disposal,
which could make the organisation gain a competitive advantage in the market (Woodside, 2011). A
BIS platform enables any organisation to compile information from which they can anticipate present
and future activities as well as behaviour of its “competitors, suppliers, customers, technologies,
acquisition, markets, products and services and the general business environment” (Ain et al., 2019;
Chen and Siau, 2020).

The study contributes to IS literature by testing the TOE theoretical framework in the South African
public sector context as suitable in BIS adoption research. Furthermore, the study sought to gain an
understanding of the factors that influence the adoption of BIS in a public sector organisation studied
which may aid the efforts towards the adoption and thus lead to the realisation of greater benefits
offered by the BIS platform. The public sector organisation studied has been able to realise some of
the benefits of the implemented BIS platform, but far more would be achieved if there was a higher
level of adoption.

1.3 PURPOSE OF THE STUDY

The purpose of the study was to understand the phenomenon of the adoption of BIS in a public sector
organisation. The research followed a case study approach and collected data through interviews with
participants.

The objective of the study was to explore factors that division managers perceive to be salient in
influencing the adoption of BIS available in the public sector organisation in South Africa, and to
discover why these factors influence adoption.

The focus was on division managers because the platform is accessible to them, and they are
considered to be knowledgeable about BIS factors affecting BIS adoption in the organisation.
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The study described the identified factors to be perceived as ‘salient’ by divisional managers. The term
‘salient’ is defined as the most noticeable or most important. This term is used in this study to describe
the most noticeable or important factors.

The main research question for this study was: What do division managers perceive as salient factors
that affect the adoption of the visualisation and data exploration BIS in the public sector organisation?

More specifically the objective of the research was to answer the following questions:

Research Question (RQ)1: What aspects of the visualisation and data exploration BIS are perceived to
influence the adoption of the BIS in the public sector organisation?

RQ2: What organisational factors are perceived to affect the adoption of the visualisation and data
exploration BIS in the public sector organisation?

RQ3: What external environmental factors are perceived to influence the adoption of the visualisation
and exploration BIS in the public sector organisation?

The election of these research questions was informed by the Technology, Organisation, and
Environment framework (TOE), which explains innovation adoption and comprises contexts that
influence technology adoption (Tomatzky and Fleischer, 1990). The TOE framework was used to
provide an initial set of factors that the managers may perceive to be valid and important, but the
objective included exploring what other factors were perceived to be important in terms of the
adoption so that the most salient factors overall can be found.

It has been found in the literature that the expected benefits of BIS have a positive influence on its
adoption by an organisation (Hocevar and Jaklic, 2010). Furthermore, the literature reveals that the
technological compatibility of BIS with the organisation also has a positive influence on its adoption
(Grubljesic and Jaklic, 2015). Based on these findings, Research Question 1 (RQ1) sought to determine
the characteristics of the BIS technology that may impact an organisation’s decision to adopt the
innovation.

The size of the organisation and available financial resources have been found in the literature to have
a positive effect on the adoption of BIS (Puklavec, Oliveira and Popovic, 2014). Research Question 2
(RQ2) examined aspects of the public sector organisation that affect the adoption of the BIS.

Previous studies on BIS adoption show that the external environment influenced the adoption of BIS.
Competitors and the support of service providers have been found to have a positive influence on
adoption (Puklavec, Oliveira and Popovic, 2014; Grubljesic and Jaklic, 2015). The Research Question
(RQ3) investigated environmental influences that affect or lead a public sector organisation to adopt
a BIS.

Research questions 1 to 3 explored the perceived factors that influence adoption in the technology,
organisational, and environment categories. In many cases, perceived reasons for the influence of
each factor were given, some of which reasons spanned the different categories. An overall look at
the most important of these reasons driving the influence of the various factors was deemed
necessary.
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1.4 CONTRIBUTIONS OF THE STUDY

The phenomenon of BIS adoption in the public sector is not widely studied, as such, not many
publications have been found in the most popular journals on information systems. Most research
studies focus on individual-level adoption and usage of technological innovations (Rouhani et al.,
2018b). There are currently very few research publications in South Africa that focus on BIS adoption,
particularly in the public sector.

The study contributes to the current knowledge of the adoption of BIS. In particular, the study adds
to existing research knowledge by identifying factors that affect BIS adoption in a South African public
sector context. It was expected that the South African research context would be different as it was
locally focused whilst engaging with international perspectives on the phenomenon. South Africa is a
developing economy with a rich and diverse cultural and political history which is regarded as unique
and different to international contexts that have matured economies. According to Premkumar and
Roberts (1999), the TOE framework has been used previously in adoption research in private sector
organisations. The study also enhances the evidence on the appropriateness to use the TOE
framework in the adoption of BIS in the public sector context.

The organisation where the case study was conducted will benefit by learning about the adoption
factors in their organisation. Even though this is a case study, and as a result, it is not generalisable;
other organisations, practitioners, and managers that are concerned about BIS adoption in public
sector organisations or other sector organisations may use the study to draw on the new knowledge
to anticipate possible issues that may arise in their environment.

1.5 DELIMITATION OF THE STUDY

The scope of the study was limited to one public sector organisation in the Republic of South Africa.
The organisation is a government department with a legislative and constitutional mandate to provide
education, training and development in the public sector. Private sector organisations and others were
not included.

e The study focused only on factors perceived to affect the adoption of BIS. Other phenomena
and technology were not considered.

e The participants interviewed were only senior managers of business units within the
organisation because the platform is accessible to them. Senior managers are considered to
be knowledgeable about factors affecting BIS adoption in the organisation. Six senior
managers were from business units that have already adopted the BIS artefact while the other
four were from business units that have not yet adopted the technology.

1.6 CONCLUSION TO CHAPTER 1

This chapter presented the background to the study and the research problem. The objective of the
study was to understand the phenomena of BIS adoption in the public sector by exploring influencing
factors perceived to be salient in the organisation. The main research question guiding the study was
presented. The next Chapter is the literature review that includes definitions and benefits of BIS, and
an introduction to the conceptual framework.
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1.7 THE LAYOUT OF THE RESEARCH STUDY
The research study is organised into six chapters:

Chapter 1
Introduction

Chapter 3
Proposed Research Methodology

Chapter 4
General Findings

Chapter 6
Conclusion

I .I.I .I

Figure 1.7-1 Study layout

Chapter 1 introduces the research by providing the overall background of the study and the research
problem. The objectives of the study were outlined and the research questions were discussed.

Chapter 2 presents the literature review conducted to understand the history and definitions of BIS as
well as its benefits. The Technology-Organisation-Environment framework is explored to unpack the
factors from the different contexts of the framework. Six factors from the framework were selected
for inclusion in this study as identified in the literature on BIS adoption and regarded as relevant for
the organisation.

Chapter 3 outlines the methodology of the research philosophy. The discussion covers the research
design, the procedures for data collection and analysis, research rigour and limitations, as well as
ethical issues.

Chapter 4 presents the findings and the emerging themes from the primary research conducted via
interviews. The structure of the research questions is centred around the themes from the research
framework discussed in chapter 2.

Chapter 5 is a detailed discussion of the research findings and it explores the linkages with the
literature reviewed.

Chapter 6 presents a summary and concludes the research. Implications for management, research
limitations and opportunities for future research are outlined.
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CHAPTER 2 : LITERATURE REVIEW

2.1 BUSINESS INTELLIGENCE SOLUTIONS

2.1.1 History of Business Intelligence

The term intelligence has been used by researchers since the 1950s (Bhatiasevi and Naglis, 2020). It
has been referred to as a branch of knowledge or a faculty of understanding (Merriam-Webster, no
date). Hans Peter Luhn, a researcher from IBM, first used the term Business Intelligence in an article
in 1958 to define “the ability to apprehend the interrelationships of presented facts in such a way as
to guide action towards a desired goal” (Elena, 2011, p. 01).

According to Bhatiasevi and Naglis (2020), companies have been using support systems that has
evolved since the 1960s to support their decision-making processes. These decision-making support
systems evolved from computer-aided models that were created for planning and decision-making,
to Business Intelligence as we understand it today (Elena, 2011). Consequently, new tools were
developed to supplement business intelligence (BI) ; including data warehouses, online
analytical processing (OLAP), Executive Information Systems, and predictive analytics (Bhatiasevi and
Naglis, 2020).

Although the concept business intelligence, as it is understood today, received more focus in the late
1980s (Elena, 2011), according to Watson and Wixom (2007), the term Business Intelligence was
coined by Howard Dresner (a Gartner Group analyst) in the 1990s. Foley and Guillemettex (2010)
pointed out that despite the introduction of “business intelligence” many years ago, many
organisations are actively exploring the concept only recently. Bl is now popular in business and IT
communities (Bhatiasevi and Naglis, 2020) and it is used widely (Elena, 2011) with varied definitions.

2.1.2 Description of Business Intelligence

The concept of Business Intelligence (Bl) has been defined and described in many ways by researchers
in the Information Systems field. Foley and Guillemette (2010) have expressed that it is observable
that each definition is oriented to suit a particular research study. The changes and the increase in
technologies and the tools used in Bl distort the general and practical understanding of the term.
According to Wieder and Ossimitz (2015), Bl is an information system for supporting decision making
processes by providing users with capabilities to create new knowledge through aggregation,
integration, and management of large structured and unstructured data.

A second definition by Negash (2004) is “Bl systems combine data gathering, data storage, and
knowledge management with analytical tools to present complex internal and competitive
information to planners and decision-makers” (p. 178.). On the other hand, Popovic et al. (2012) refer
to Bl as “quality information in well-designed data stores, coupled with software tools that provide
users timely access, effective analysis, and intuitive presentation of the right information, enabling
them to take the right actions or make the right decision” (p.2.).

There are similarities in these three definitions, however, the concepts are not the same. The
definitions by Negash (2004) and Wieder and Ossimitz (2015) include managerial aspects and the
process of Bl. The definition by Negash (2004) includes competitive intelligence and knowledge
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management, thereby, providing a broad view of the scope of Bl. The definition by Popovic¢ et al.
(2012) postulates Bl as “information” and is leaning toward the technological parts of BI.

The definitions are synthesised to understand Bl as an analytical process that gathers disjointed data
from across the organisation and externally; and transforms it into knowledge for planners and
decision-makers. Furthermore, it is understood from the definitions that the business intelligence
architectural stack is composed of software, tools, and related technologies.

For the purpose of this study, it is, therefore, important to unpack the meaning of Bl and its related
components. However, this study focused only on the visualisation and data exploration aspect of BI.

2.1.3 Business intelligence software components

Firstly, the Bl software components in the stack are designed to support the analytical process, and
according to Wieder, Ossimitz and Chamoni (2012), these include data warehouse software, data
mining software, and dashboard software.

The first layer is a data warehouse, described by Hajmoosaei, Kashfi and Kailasam (2011) as an
environment that is a repository of enterprise-wide information. Nkuna (2011) explains that BIS is
usually not distinguished from data warehousing and the definitions of each are sometimes used
interchangeably. Even without the use of data warehousing, BIS has elements that are similar to those
of data warehousing as it includes the gathering of data, data storage, and analytical capabilities to
generate information for decision making (Negash, 2004).

Dayal, Castellanos, Simitsis and Wilkinson (2009) clarify that data warehouses are managed separately
from the operational databases in the organisation; they unify data storage from multiple sources in
the organisation to provide current and historical decision-support information. Elena (2011) argues
that “not all data warehouses are used for business intelligence, nor do all business intelligence
applications require a data warehouse”. Notwithstanding the above, the discussion on data
warehouse architecture for data management would be beyond the scope of this study.

In the second layer, the concept of data mining is viewed as an important “step in the process of
knowledge discovery in databases” (Seng and Chen, 2010). Gorunescu (2011) explains that data
mining is rooted in three woven scientific disciplines: i). Statistics - the numeric study of data
relationships; ii). Artificial Intelligence — human-like computer machine intelligence; and iii). Machine
Learning — algorithms that make predictions based on what they learn from the data.

Data mining software provides the capability to automatically search huge databases, such as data
warehouses, to discover meaningful patterns, previously unknown, and potentially useful information
(Gorunescu, 2011). As an example, a study by (Groenhof, Koers, Blasse, et al., 2020) used data mining
on historical patient health records stored in a data warehouse to discover previously unknown
patterns in cardiovascular disease.

The third layer in the software component is dashboard software. Dashboard software provides data
visualisation capabilities and allows for data exploration. Key performance indicators of an
organisation’s business processes can be presented visually to management. For example, a report on
the status of business processes of the sales department can be viewed at a glance with a constant

Page 8 of 103



real-time feed of updates. There are typically three types of dashboards; namely; strategic, analytic,
and operational dashboards (TechAdvisory, 2015). Examples of available tools for dashboard
implementation include Microsoft Power Bl, Qlikview, and Tableau, to mention a few.

Top management monitors the forecasts and performance of the business presented on strategic
dashboards. Strategic dashboards can provide a global visualisation of an organisation’s status based
on quarterly, monthly, or weekly data. Ying, Lijun and Wei (2009) indicate that analytical dashboards
enable the user to explore the data by interacting with high-level data reports by drilling down to the
details that make the report. Operational dashboards enable managers to view and monitor
operational activities that may require immediate attention. For example, a manager at a service
delivery point, may view a queue management dashboard and allocate additional resources to a
specific service point as and when there is a build-up of a queue by clients (TechAdvisory, 2015).

2.1.4 Business Intelligence Tools

Secondly, Bl tools, as outlined by Wieder et al. (2012), are software products that have been installed
in an organisation and are used for a particular purpose in the business intelligence processes. For
example, an organisation may have a data integration tool installed and configured, set to perform
extract-transfer-load (ETL) transactions on large volumes of data from multiple sources and at high
speed, to the data warehouse. Bl related technology includes underlying IT infrastructures such as
servers, operating systems, networks, analytical tools, and so on.

According to Chen, Chiang and Storey (2012), Bl has evolved into four levels since it was launched. In
version 1.0 the focus was on databases, data warehousing, and data mining. Version 2.0 focused on
web analytics and intelligence and social network analysis; while version 3.0 introduced analysis which
is location-based, person-centred and censor-based content. Lastly, version 4.0 uses advanced
analysis methods for complex and big data.

Wieder and Ossimitz (2015) point out that Bl is more than software and systems, it is about the whole
process of managing data to support decision making by management. Ain, Vaia, DeLone and Waheed
(2019) and Woodside (2011) concur and regard the primary purpose of Bl as being able to allow large
disparate data into a central repository and convert it into actionable information to improve
managerial decision making.

Some of the analytical tasks performed by Bl include the following, as enumerated by Negash (2004:
p180) and Rouhani et al., (2018):

a) “Creating forecasts based on historical data, past and current performance, and estimates of
the direction in which the future will go”.

b) “What-if” scenario analysis based on environmental changes.

c) Monitoring of business activity and traditional decision support.

d) Providing strategic insight on dashboards for decision-making.

e) On-demand access to data to answer non-routine specific questions.

BIS are, therefore understood to be a collection of Bl softwares, tools, and technologies including the
IT infrastructure, and processes that support Bl (Wieder, Ossimitz and Chamoni, 2012).
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2.2 BENEFITS OF BIS

The evolution of Information Technology (IT) has caused a rise in investments by many organisations
that expect productivity improvements as returns from their investments (Karahanna, Straub and
Chervany, 1999). In the recent past, BIS has been used by organisations for a myriad of purposes
including monitoring the efficiency of business processes and primary data input systems by gathering
and analysing statistics in real-time (Nkuna, 2011).

Popovic et al. (2012) state that BIS are important tools for an organisation to use to attain their goals.
Decision-makers and executives of organisations have paid attention to BIS because of its capability
to provide complex and competitive information inputs in the decision process (Ain et al., 2019). BIS
have the capability to enhance the decision-making processes of an organisation by assisting with
prediction, planning, and problem-solving (Popovic et al., 2012).

The benefits of using BIS include enabling an organisation to gain a competitive advantage; receive,
retrieve accurate and faster data reporting; improve customer service; and increase revenue
(Bhatiasevi and Naglis, 2020). According to Wang (2014), BIS can assist managers to understand and
exploit capabilities within the organisation, interpret market and industry trends, as well as predict
actions that competitors may take and the effects of such actions. The organisation can monitor trends
in the market along with its competitors, view the profitability of sales, and analyse its customers
through the BIS (Hocevar and Jaklic, 2010; Olszak, 2016).

Performance trends and patterns can be monitored and analysed for strategic decision making by the
organisation (Watson and Wixom, 2007; Phan and Vogel, 2010). Managers and employees at different
levels in the organisation have access to relevant and timely information from the BIS, this results in
improved decision making in the entire organisation (Hannula and Pirttimaki, 2003, as cited in
Bhatiasevi and Naglis, 2020).

According to Hartley and Seymour (2011), public sector organisations can use BIS for multi-
dimensional analyses of relevant data to derive plans and make strategic decisions that can positively
impact the lives of citizens, without using sophisticated tools. Previous studies on the benefits of BIS
have found that access to real-time information that top management can use to make quick decisions
has a positive impact on efficiency (Gangadharan and Swami, 2004; Lonnqvist and Pirttimaki, 2006).

The performance of an organisation and the service it renders to its clients is significantly improved
based on the business intelligence derived from the BIS (Gangadharan and Swami, 2004; Olszak, 2016).
Reports on organisational activities that took many hours to generate are accessible within moments
through BIS, therefore saving the organisation time (Gangadharan and Swami, 2004; Watson and
Wixom, 2007; Popovic, Turk and Jaklic, 2010). BIS enables organisations to make strategic decisions
driven by data integrated and disaggregated from the entire organisation to gain a competitive
advantage (Gangadharan and Swami, 2004; Lonnqvist and Pirttiméaki, 2006).

Watson and Wixom (2007) postulate that organisations host duplicated data through silo systems,
thereby requiring huge infrastructure. BIS reduce the cost (Puklavec, Oliveira and Popovic, 2014) of
infrastructure by de-duplicating data in an organisation. There are other benefits of BIS which are
regarded as un-measurable and are not immediately noticeable on adoption and implementation,
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however, they help the organisation to achieve its strategic goals. (Hocevar and Jaklic, 2010; Puklavec,
Oliveira and Popovic, 2014).

The informational needs of an organisation and the benefits that could be derived from the BIS may
trigger an organisation to consider investing in technological innovation (Hocevar and Jaklic, 2010).
The adoption of BIS in organisations is driven by factors that stimulate the decision and enable its
adoption (Olszak, 2016).

2.3 ADOPTION OF BIS

Practitioners and academic researchers have focused on studying BIS extensively in the past few years
(Bhatiasevi and Naglis, 2020). According to Ain et al. (2019), it has been found in the literature that
organisations are trying to gain returns on investment from systems they have implemented and have
failed to capture the full benefits of BIS. As a result, there is still a huge debate on the appropriate
tactical and strategic approaches to the successful adoption of BIS (Ain et al., 2019).

Grubljesic and Jaklic (2015) suggest that organisations considering adopting BIS should concentrate
on managing the factors that have shown to be the most influential and important in the adoption of
BIS. According to Bhatiasevi and Naglis (2020), the TOE framework, a three-dimensional theoretical
framework, comprises of contexts to explain factors that influence the adoption of technology
innovation at the organisation level.

The TOE framework was used in this study to provide an initial set of factors perceived to be valid and
important in terms of adoption of BIS. These factors, established from the literature, provided a
starting point for the discovery of all of the factors that are perceived to be most salient in terms of
influencing the adoption of the data visualisation and exploration BIS in the organisation. The initial
set of factors found in the literature are presented in the three categories of the framework, namely;
the “technological context factors, organisational context factors, and environmental context factors”
(Tomatzky and Fleischer, 1990).

2.3.1 Technological context factors

The technological context represents characteristics of current and new technological innovations
that are in use by the organisation, including those not in use but available in the market, that are
relevant to the organisation such as expected benefits, compatibility, and cost-effectiveness
(Tomatzky and Fleischer, 1990; Baker, 2012; Venkatesh and Bala, 2012). Organisations may make their
innovation decisions based on the technological innovations that are available but not employed by
the organisation.

According to Baker (2012), available innovations may demonstrate to organisations ways in which
technology can be used to adapt and evolve. The adoption of new technological innovations may bring
about organisational changes with a small impact or a dramatic impact on the industry in which the
organisation competes (Baker, 2012). Therefore, organisations should consider, with care, when
adopting innovations.

Expected benefits have been noted as an important factor that may influence an organisation to adopt
new technological innovations (Premkumar and Roberts, 1999; Puklavec, Oliveira and Popovic, 2018;
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Rouhani et al., 2018b). Expected benefits are what the organisation expects to derive from the
adoption of technological innovation (Zhu, Kraemer and Xu, 2006). The perceived characteristics such
as cost reduction, increased revenue, operational efficiency, real-time data, and knowledge creation
have been cited in the literature as expected benefits from the innovation (Venkatesh and Bala, 2012).
These characteristics are also referred to as ‘relative advantage’ in classical innovation literature
(Ramamurthy, Premkumar and Crum, 1999). These expected benefits can be categorised into two,
namely; tangible and intangible. The tangible benefits are directly linked to the organisation’s financial
gains, time-saving, new revenues and, shareholder value (Rouhani et al., 2018b). On the other hand,
the intangible benefits are difficult to quantify; and include improved tactics and decisions, efficient
processes, improved customer service, and better strategic plans.

It has been found that both tangible and intangible benefits have a significant influence on the
adoption of BIS (Rouhani et al., 2018b). In agreement with Rouhani et al. (2018), expected benefits
were found to be the drivers of adoption, however, to a lesser extent (Gibbs and Kraemer, 2004; Kotze
and Mudzana, 2015). Even though perceived benefits are comprised of different constructs in
different studies, they have been found to significantly influence the adoption of technology (lacovou,
Benbasat and Dexter, 1995; Ramamurthy, Premkumar and Crum, 1999). Relative advantage, on the
other hand, has been characterised as a perceived benefit from innovation adoption, it has been found
to be a factor that affects the adoption of technology (Puklavec, Oliveira and Popovic, 2018).

In the TOE framework, the expected benefits characterise the technology but are not inherent in the
technology itself; they are regarded as organisational characteristics (Gibbs and Kraemer, 2004).
Expected benefits are regarded as an important factor in the organisation being studied and it has
been included in the initial set of factors to be explored.

Compatibility is described as “the extent to which an innovation is believed to be close fitting and
consistent with existing norms and values, previous experiences and current needs” (Rogers, 2003
p.52). The lack of compatibility may impose barriers to the adoption of technology. Organisations
institutionalise successful business routines and these become part of institutional norms and values
(Venkatesh and Bala, 2012). When considering adopting innovations, Rogers (2003) notes that an
organisation would try to find the compatibility of innovations with its institutional norms and values.

Potential adopters may choose to reject an innovation perceived not to be compatible with its existing
internal processes and business logic (Venkatesh and Bala, 2012). For example, an organisation with
large operations that needs to be able to make decisions based on real-time operational information
may evaluate a technological innovation, such as BIS, to establish if it will address its needs for real-
time data processing and reporting.

It has been found that compatibility has a positive relationship with the adoption of technology
(Premkumar and Roberts, 1999; Bhatiasevi and Naglis, 2020). However, one study found that
compatibility was not significant in the decisions to adopt new technology (Gibbs and Kraemer, 2004).
Organisational barriers were cited as having an impact on the initial adoption of technology. In the
public sector organisation studied, the chosen BIS is considered to fit in well with the current business
processes and information systems without requiring major adjustments or changes in workflows
(Bhatiasevi and Naglis, 2020). Compatibility has been included in this study to explore whether this
perception is valid.
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The expected benefits and compatibility were included as technological factors that influence the
adoption of BIS in an organisation.

2.3.2 Organisational context factors

The organisational context is considered next, based on the TOE framework. The adoption of
technology in this context is influenced by characteristics of an organisation such as the size of the
organisation, available resources, absorptive capacity, and organisational age and organisational
culture (Tomatzky and Fleischer, 1990; Boonsiritomachai, McGrath and Burgess, 2014; Chen, Huang
and Zhang, 2022).

The size of the organisation has been investigated in several previous studies and was found to be an
important factor that influenced the decision to adopt BIS (Ramamurthy, Sen and Sinha, 2008;
Boonsiritomachai, McGrath and Burgess, 2014; Rouhani et al., 2018a). The findings though have been
inconsistent (Ramamurthy, Sen and Sinha, 2008). The size of the organisation is often measured by
the number of employees (Rogers, 2003) and the financial revenue it has (Liang, Saraf, Hu and Xue,
2007). Organisations that are larger tend to rely heavily on BIS for their business processes (Rouhani
et al., 2018a). Large organisations are also seen to be more inclined to adopt digital technology than
smaller firms (Kannabiran and Dharmalingam, 2012).

Contrary to the findings above, one study found that smaller and larger organisations equally adopt
BIS; therefore, suggesting that the size of an organisation is not as important in deciding whether to
adopt BIS or not (Kotze and Mudzana, 2015). On another end, it has been argued that smaller
organisations may generate and adopt technological innovations more efficiently than larger
organisations (Yeaple, 1992). Nowadays, BIS vendors provide technological support to organisations
that may not have internal skilled resources to adopt and implement innovations (Puklavec, Oliveira
and Popovic, 2014).

The public sector organisation studied is regarded as small when compared to other organisations in
the public sector. It has few human resources and limited skilled resources. Because of the contrasting
findings from the different studies, this factor was considered to be important for this study.

In the past, to adopt and implement an innovation such as BIS, an organisation would have been
required to have skilled workers and large financial resources due to the complex nature of BIS and its
cost (Sahay and Ranjan, 2008). To support this argument, it has been suggested that larger
organisations have more human, financial and technological resources required to foster
technological innovation and absorb the related risks relative to smaller organisations that would
focus on maximising the available limited human capital (Liang et al., 2007; Rouhani et al., 2018a).

Available resources refer to equipment, skilled workers, financial resources, and organisational time
(Grubljesic and Jaklic, 2015). This factor was identified in previous studies as influential in the adoption
of innovation (Oliveira and Martins, 2011; Boonsiritomachai, McGrath and Burgess, 2014; Puklavec,
Oliveira and Popovic, 2014). The decision to adopt and implement technological innovations is
affected by the organisation’s capabilities in this domain and the resources at hand (Boonsiritomachai,
McGrath and Burgess, 2014). Since the implementation of a BIS requires specialist skilled personnel
given the complexity of the system, management may support the adoption of this innovation when
these resources are available within the organisation (Grubljesic and Jaklic, 2015).
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Financial resource availability was found to have a greater effect on BIS adoption (Masha, Adeyelure
and Jokonya, 2019). Information systems are resource-intensive and the availability of financial
resources has also been found in another study to affect the adoption of technology (Ramamurthy,
Premkumar and Crum, 1999); they are the main drivers in the organisational context (lacovou,
Benbasat and Dexter, 1995). According to Gibbs and Kraemer (2004), financial resources enable an
organisation to invest in critical hardware, software and technical skills required. In the public sector
financial resources are allocated to organisations each fiscal year based on the priorities of the state
in that particular year. This is an important factor for the organisation to consider as operations
depend on its availability.

Organisational age describes the period over which the organisation has been operational. Previous
studies highlighted that decisions to adopt technology and innovation are influenced by the age of the
organisation, wherein younger organisations are more likely to adopt innovation to complement
existing goals and systems (Flanagin, 2000). Older organisations that have well-established methods
and processes have been found to be less likely to adapt and embrace change stimulated by
technological innovation (Daniel and Myers, 2000). Older organisations are well established while
newer ones are using new technologies as part of their strategy to establish themselves. In addition
to the above findings, younger organisations are established in an era where information and
communication technologies are advanced and widely available, they thus use technology heavily to
build competitive advantage (Rogers, 2003). Organisational age was not regarded as an important
factor for this study because the organisation being studied is relatively young and has newer
technologies in use, and it may adapt more easily than more mature organisations.

Organisational culture has been found to be a critical intangible resource in an organisation and has
been highlighted as playing a significant role in the failure or success of technology adoption (Seng,
Jackson and Philip, 2010; Abousaber and Papazafeiropoulou, 2011; Al-Dmour, Nweiran and Al-Dmouir,
2017). Organisational culture is perceived as shared values, beliefs and experiences of a certain group
that incorporates environmental factors and interpersonal factors (Schneider, Schneider and Barsoux,
2003).

Organisational culture is measured by six dimensions which are based on whether the organisation is
process-oriented or result oriented, employee-oriented or job oriented, parochial or professional, if it
is an open system or closed system, with loose control or tight control, normative or pragmatic
(Hofstede, 2011). These dimensions have been shown to influence the manner in which people in the
organisation receive innovation. An introduction of new technology, leadership changes and,
redefined roles are some of the factors that trigger an organisational culture change, which in turn
may affect the adoption of innovation (Jackson, 2011).

Studies have shown that the hierarchical culture in public sector organisations has a positive effect on
innovation adoption (Cameron and Quinn, 2011). In another study, adhocracy culture was found to
positively affect innovation adoption in an organisation (Senarathna et al., 2014). Organisational
culture is difficult to isolate and measure when compared with other factors that affect IT/IS adoption
(Hasan and Ditsa, 1999). Although organisational culture was an important consideration in IS
adoption, it was excluded from the initial set of factors. It was regarded as too complex for the scope
of this study, requiring a dedicated research study of organisational culture and BIS adoption.
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The size of the organisation and available financial resources were included as organisational factors
that influence the adoption of BIS in an organisation.

2.3.3 Environmental context factors

The environmental context encompasses the environment in which the organisation operates based
on the TOE framework. In this context, innovation adoption is influenced by the following factors the
structure of the industry, technology service providers and government regulation (Tomatzky and
Fleischer, 1990). Before adopting technology, it would be necessary to analyse environmental factors
and the influence they have on the successful adoption of innovation (Boonsiritomachai, McGrath and
Burgess, 2014).

According to Puklavec et al. (2014), the industry within which the organisation operates would include
competitors, customers, linked organisations, and partners. Numerous studies have identified
competitive pressure as important in IT adoption (Ramamurthy, Premkumar and Crum, 1999; Zhu,
Kraemer and Dedrick, 2004), therefore this study will focus specifically on the competitors aspect of
the industry as a possible factor influencing adoption.

Competitors represent the pressure point from which an organisation is forced to be innovative and
develop new means for efficiency and increased productivity (Themistocleous, Irani, Kuljis and Love,
2004). Furthermore, Themistocleous et al. (2004) states that when competition in the market
increases, other organisations may feel the need to adopt technologies to gain a competitive
advantage. It is suggested in previous studies that organisations are likely to turn to IT when
confronted by a highly competitive environment (Rouhani et al., 2018a). A study by Junior, Oliveira
and Yanaze (2019) found that competitive pressure influences the adoption of technology in an
organisation.

Kotze and Mudzana (2015) assert that smaller sized organisations are more likely to experience
competitive pressure which would, in turn, influence their decision to adopt a BIS. External pressure
also exists from trading partners with the growth of inter-organisational systems. Moreover, linked
organisations and trading partners exert pressure which influences the adoption of information
systems (Premkumar and Roberts, 1999).

An example in the context of this study would be non-governmental organisations (NGOs) that aim to
provide services that the public sector fails to deliver to its citizens. Public sector organisations are
therefore in competition with these NGOs for the same consumers. Competition was a challenge for
the organisation being studied and it was included in the list of factors that influence the adoption of
BIS.

Customers are the consumers to which an organisation desires to provide services and products
employing the latest technological advances and innovation (Daniel and Grimshaw, 2002). According
to Themistocleous et al. (2004), changing customer demands puts pressure on organisations to adopt
new technological innovations in order to satisfy the elusive demands. An example of customer
pressure is that nowadays customers have access to the internet and may demand to transact with an
organisation on online platforms. Therefore, an organisation may seek to remain relevant and adopt
an enabling innovation to satisfy its customers. lacovou et al. (1995) state that coercive and normative
pressure from trading partners and customers has been found to strongly influence the adoption of
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IS. Even though this factor has been found in research to influence adoption, it was not regarded as
an important factor for this study as the primary customers of this organisation are predominantly
public sector employees who are subjected to the same regulatory framework as the organisation.

The technology service providers refer to technology vendors and the technological support they
provide, upon which organisations depend for their technological adoption and implementation.
Service providers and technology vendors are a big external influence on the adoption of technology
in organisations (Puklavec, Oliveira and Popovic, 2014).

Organisations may not always have the internal capacity to implement and support technological
innovations; therefore, there is a reliance on external providers and vendors of technology for
support. Based on the availability of support from service providers, they may influence the willingness
of an organisation to adopt and implement technological innovation (Premkumar and Roberts, 1999).
An organisation may procure new software tools influenced by the available free training and support
a service provider offers.

DelLone and MclLean (2003) found that smaller organisations depend on external support for
applications they adopt. The organisation studied did not have skilled workers to implement BIS.
Therefore, the technology service provider support was regarded as relevant to be included in the
initial list of factors from the TOE framework as it relies on service provider support.

Regulations by the government of the land also influence organisations to adopt technology
innovation in order to be compliant (Grandson and Pearson, 2003). The government exerts coercive
pressure on organisations by imposing new tax laws, business laws and other regulatory frameworks
(DiMaggio and Powell, 1983); which affect and influence technology adoption decisions (Phan and
Vogel, 2010). Thus, the adoption of innovation may be affected or influenced by coercive pressure
exerted by government regulations (Baker, 2012). Even though the public sector organisation being
studied functions within the regulatory framework and prescripts of government, this factor has not
been included in the initial set of factors. It is inherent in the nature of the organisation and regarded
as not important for this study.

Competitors and service provider support were included as environmental factors studied that
influence the adoption of BIS.

The next section outlines the theoretical lens on which this research study was based as well as
examples of where it was previously applied in research.

2.4 CONCEPTUAL FRAMEWORK

This section introduces the various research frameworks that are available for IS adoption at an
organisational level as well as those that have been considered for this study. The TOE framework was
selected as the most relevant for this study of the adoption of BIS in a public sector organisation.

Technical Knowledge and Know-How was a framework developed by Attewell (1992) to consider
organisational knowledge and know-how to determine the adoption of an innovation. The
Organisation Resources theory was developed by Damanpour (1991) focusing on organisational
resources and characteristics that determine innovation adoption. Nord and Tucker (1987) proposed
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a theory asserting that technological innovations are adopted on the basis of similarities or differences
to other technologies that exist in the organisation. These three theories were not looked at for this
study on the basis of irrelevant factors described in each.

According to Lautenbach, Johnston and Adeniran-Ogundipe (2017) and Oliveira and Martins (2011)
Diffusion of Innovation (DOI), lacovou et al. (1995) Model, and Technology-Organisation-Environment
(TOE) have been used widely to study IS adoption. These theoretical frameworks have been
considered for this study.

2.4.1 The diffusion of innovation

The diffusion of innovation (Rogers, 2003) is a theory that examines the extent, the method and the
reasons new technologies are distributed; and used at organisation and individual levels (Liang et al.,
2007). The theory identifies three facets that have an effect on organisational innovation adoption, as
described by Oliveira and Martins (2011).

a) itis the leader’s or manager’s approach towards leading change in the organisation (leader
characteristics).

b) The formation of the organisational structure. This includes the distribution of power at top
management; the skills level of members of the organisation; the extent to which compliance
with rules and procedures is expected from members; the dependencies between business
units and the numbers of employees in the organisation (organisational structure
characteristics).

c) The third facet is the level at which the organisation is susceptible to influence by external
factors (external characteristics).

2.4.2 The lacovou et al. (1995) model

The second theory introduced was developed by lacovou, Benbasat, and Dexter (1995); referred to as
the lacovou et al. (1995) model. The model identifies three factors that influence organisations in the
adoption of IT innovations.

a) The benefits that are perceived to be derived from the implementation of technological
innovation.

b) The readiness of the organisation with regards to available IT resources and funds needed to
implement the innovation.

c) Organisational pressures originating externally from competitors and trading partners.
Trading partners may exert pressure on the organisation to conform to certain technological
innovations. As an example, an organisation may be expected to implement a system such as
SAP, because trading partners are using it, for data interfaces between the firms.

According to Ain et al., (2019), the theories mentioned above have been applied extensively in the
innovation adoption literature. The DOI theory, even though its use is supported, has limitations. The
leader characteristics from the theory are limited to the approach of the individual leader in driving
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change. The context did not align with the factors that were considered to be pertinent in the
organisation where this research study was based. Therefore, it is on this basis that this theory is not
selected.

2.4.3 The Technology Organisation Environment framework

The lacovou et al. (1995) model consists of the factors that may be tested for BIS adoption. However,
the model is limited to only three factors that were relevant to the context of this study. This research
considered additional factors that were described in the TOE framework. The framework was a good
foundational basis for studying and understanding factors that lead to the adoption of technology at
an organisational level (Bhatiasevi and Naglis, 2020).

The TOE is a framework introduced by Tomatzky and Fleischer (1990) wherein they argue that the
adoption of technological innovations is influenced by the technological, organisational, and
environmental aspects of an organisation. Each of these three aspects of the framework is comprised
of secondary constructs.

According to Tomatzky and Fleischer (1990), the technological aspect describes all technologies
(equipment and processes) that are in use internally and externally as well as new technologies
relevant to the firm; while the organisational aspect comprises the resources and characteristics of an
organisation; and the environmental aspect describes the environment in which the organisation
operates.

Tomatzky and Fleischer (1990) during their research, explored the relationship between the decision
to adopt an innovation and the attributes of innovation. Of the various technology-related attributes,
they found that compatibility, relative advantage, and complexity, significantly influence adoption.
These attributes construct the technological aspect of the framework, as depicted in Figure 2.4-1.

The organisational aspect is constructed from attributes of the organisation that wants to adopt a
technological innovation. The following are articulated by Tomatzky and Fleischer (1990) as influential
in the adoption of innovation; human resources, managerial structure, linkages among employee
structures, the size of the organisation, the level of centralisation and the degree of formalisation. The
environmental aspect and the arena in which the organisation conducts its operations is composed of
the industry, competitors, technology providers, and regulatory bodies.

The TOE framework has been applied in various studies and was discovered to be useful for the study
of IS adoption at an organisational level (Premkumar and Roberts, 1999; Zhu et al., 2006; Baker, 2012).
Rouhani et al. (2018) pointed out that the TOE is a unified framework that includes all the required
and effective aspects at an organisational level for IS adoption.

Page 18 of 103



Technology aspects
o Compatibility
e Relative advantage
e Complexity

Organisational aspects
e Human Resources
e Managerial structure
e Linkages among employee structures
e Size of the organization
e Level of centralisation
o Degree of formalisation

Information System
| Adoption

Environmental aspects
e Industry
e Competitors
e Technology providers
e Regulatory bodies

Figure 2.4-1 Standard factors from the TOE theoretical framework by Tomatzky and Fleischer (1990)

This framework has been used in several studies in IS adoption, such as enterprise resource planning
(Pan and Jang, 2008); web sites (Oliveira and Martins, 2008); cloud computing (Priyadarshinee, Raut,
Jha and Gardas, 2017); knowledge management systems (Sucahyo, Utari, Budi, Hidayanto and
Chahyati, 2016); radio-frequency identification systems (Cao, Baker, Wetherbe and Gu, 2012); e-
commerce (Gibbs and Kraemer, 2004; Liu, 2008; Martins and Oliveira, 2009); e-procurement (Soares-
Aguiar and Palma-dos-Reis, 2008).

Puklavec et al. (2014) applied the TOE framework to study BIS adoption by small and medium
enterprises, while Rouhani et al. (2018) used the same framework to study factors affecting BIS
adoption in the banking and finance industry. A study by Pool, Jamkhaneh, Tabapeeian, Tavakoli and
Shahin (2018) looked at BIS adoption in agile supply chain management, while Malladi (2013) studied
BIS adoption factors in general.

In South African studies, the following are examples of research that employed the TOE framework in
the BIS adoption domain: a study by Kotze and Mudzana (2015) which used the TOE framework to
find BIS adoption determinants from a perspective of a developing country; Masha et al. (2019)
studied BIS adoption in a public social sector context; and the study by Walker and Brown (2019) was
based in a telecommunications organisation.

This study looked at factors affecting BIS adoption at an organisational level. As mentioned above, the
TOE framework has been used in various studies with a number of variations of factors used. The
factors selected in the TOE theoretical framework for BIS adoption were derived from the literature
reviewed with studies that focused on adoption in the public sector. After reviewing the various
frameworks that were discussed, the TOE was found to be the most suitable for this study because it
enabled the exploration of a larger number of factors than the other two frameworks considered,
while still maintaining clarity by categorising those factors into the three main areas: technological,
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organisational and environmental. The extensive use of TOE for other studies also lent weight to this
choice.

The following factors were used to draft the conceptual model of this research study (expected
benefits, compatibility, size of the organisation, available financial resources, competitors, external
support) as depicted in Figure 2.4-2.

Expected benefits was selected for this study to ascertain if they contribute to the adoption of the BIS
in the organisation. The BIS is regarded to be a good fit in the current organisational business
processes and compatibility was included in the study to explore the validity of this perception. The
size of the organisation has been included in this study because there are inconclusive findings in the
literature reviewed. Available financial resources were included in the study as the organisation’s
operations depend on its availability. Competitors were considered to be applicable in this study as
they were perceived to exert pressure in the organisation to adopt technology. Service provider
support, on which the organisation depends for implementing technology, was also included in this
study.

Technological
Context

* Expected Benefits
* Compatibility

BIS
Adoption

Environmental Organisational
Context Context

* Competitors  Size of the
* Service provider organisation
support * Available Financial
Resources

Figure 2.4-2: Conceptual research model of factors affecting BIS adoption — adapted from Tomatzky
and Fleischer, 1990

The TOE framework has provided the standard factors some of which were not regarded as applicable
for this study. The following standard TOE factors were not selected for this study (relative advantage,
complexity, human resources; managerial structure, linkages amongst employee structures, level of
control, degree of formality, industry and regulatory bodies). The main reason for not selecting these
factors is that the scope of this research was limited and could not consider all the possible factors
that were discovered in literature. Furthermore, some of these factors were not considered to be
applicable in this public sector organisation on which this study was based.
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2.5 CHAPTER SUMMARY

This chapter discussed the background history of the BIS, its benefits and the factors that should be
considered by organisations when adopting the BIS. The theoretical framework guiding the study and
conceptual model were also discussed.

The history of BIS dates back to the 1950s when the term intelligence was used by researchers,
referring to a branch of knowledge. Researchers in Information Systems have defined Business
Intelligence in many different ways. It is described as a data gathering, data storage and knowledge
management system; for supporting the decision-making processes, presenting complex internal and
competitive information; with software tools that provide timely access and analysis to users.

The BIS consists a data warehouse layer that includes the gathering of data, data storage, and
analytical capabilities to generate information for decision making. Secondly, the data mining layer
provides software with capabilities to automatically search huge databases, such as data warehouses,
to discover meaningful patterns, previously unknown, and potentially useful information. Lastly, the
dashboard software provides data visualization capabilities and allows for data exploration. This study
focusses on the visualisation and data exploration aspects of BIS.

Some of the benefits of using a visualisation and data exploration BIS include enabling an organisation
to gain a competitive advantage, receive and retrieve accurate and faster data reporting, improve
customer service, and increase revenue. Performance trends and patterns can be monitored and
analysed for strategic decision making by the organisation. Public sector organizations can use BIS for
multi-dimensional analyses of relevant data to derive plans and make strategic decisions that can
positively impact the lives of citizens, without using sophisticated tools.

Organisations considering adopting BIS should concentrate on managing the factors that have been
found as most influential and important in the adoption of BIS. The TOE framework, a three-
dimensional theoretical framework, comprises of contexts to explain factors that influence the
adoption of technology innovation at the organisation level. It has been applied in various studies and
was discovered to be useful for the study of IS adoption at an organisational level. This framework was
used in this study to provide an initial set of factors perceived to be valid and important in adoption,
whereas the other theories showed limitations in their applicability to the organisation in this study. .

The technological context represents characteristics of current and new technological innovations
that are in use by the organisation, including those not in use but available in the market, that are
relevant to the organisation. The organisational context is influenced by characteristics of an
organisation such as the size of the organisation, available resources, absorptive capacity, and
organisational age and organisational culture. The environmental context encompasses the
environment in which the organisation operates such as the structure of the industry, technology
service providers and government regulation.

The following factors were used to draft the conceptual model of this research study (expected
benefits, compatibility, size of the organisation, available financial resources, competitors, external
support). Expected benefits was selected for this study to ascertain if they contribute to the adoption
of the BIS in the organisation. The BIS is regarded to be a good fit in the current organisational business
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processes and compatibility was included in the study to explore the validity of this perception. The
size of the organisation has been included in this study because there are inconclusive findings in the
literature reviewed. Available financial resources were included in the study as the organisation’s
operations depend on it availability. Competitors were considered to be applicable in this study as
they were perceived to exert pressure in the organisation to adopt technology. Service provider
support, on which the organisation depends for implementing technology, was also included in this
study.

The next chapter presents the methodology that this research study followed.
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CHAPTER 3 : RESEARCH METHODOLOGY

This chapter discusses the methodology of the research philosophy. The discussion covers the
research design, the procedures for data collection and analysis, research rigour and limitations, as
well as ethical issues.

3.1 PHILOSOPHICAL APPROACH

The purpose of this study was to explore factors that affect the adoption of business intelligence
solutions in a South African public sector organisation. All research studies were based on an
underlying philosophical approach which also provides a guide on the research method that is
appropriate for a particular study. The positivism and interpretivism paradigms were reviewed. The
study adopted the interpretivism research paradigm.

3.1.1 Positivism

A paradigm is a belief system or a thinking model used to observe and understand the world and that
which is around us (Oates, 2006; Bhattacherjee, 2012). According to Bogdan and Biklen (2007),
paradigm shapes the research and the thinking about the world through related ideas and
assumptions. Scientific research methods for instance, are based on assumptions that the world has
ordered and is regular; therefore it can be explored and observed objectively (Oates, 2006).

The positivist paradigm views the world as having many elements and events that interact in regular
ways which can be observed (Dudovskiy, 2018). Positivist research creates knowledge by observing
and measuring a phenomenon directly (Bhattacherjee, 2012). It is based on a philosophy that
knowledge generated from observations is indisputable and can be trusted (Dudovskiy, 2018).
Researchers tend to look for correlations between two or more variables (Thompson, 2015). The
positivist paradigm is a basis for natural sciences research like biology, chemistry, metallurgy, and
physics, referred to as scientific methods (Mukherji and Albon, 2010).

Positivist research is characterised by models, measurements, objectivity, hypothesis testing,
universal laws, and quantitative data analysis. Its approach tests concepts and patterns using empirical
data, which requires the researcher to be scientific, remain detached from the study and have minimal
interaction with research participants. The role of the researcher is thus limited to the facts of the
study; that is data collection and interpretation (Dudovskiy, 2018). The detachment is necessary to
distinguish between scientific fact and personal experience during a study (Edirisingha, 2012).

Hypotheses are developed and tested through quantitative methods such as surveys and the use of
official statistics. Trends and patterns between variables are the main study foci rather than
individuals or their experiences (Thompson, 2015). The aim of positivist research studies is that the
findings should be reliable and representative of as large a population as possible; thereby making
these generalisable. Research findings can be quantified and are observable, making it possible to do
statistical analyses (Dudovskiy, 2018).

3.1.2 Interpretivism

Interpretivist research, holds a view that society is shaped by individuals, which is contrary to the
objective positivist view (Bhattacherjee, 2012). Interpretivists believe that reality and knowledge are
based on the experiences and meanings of society (Dudovskiy, 2018). According to Thompson (2015),
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scientific methods should not be used for social studies as these rely mostly on statistics that positivist
research is based on.

Individuals are regarded as complex, with varied experiences and understanding of the world;
therefore interpretivist research aims to gain an empathetic understanding of the emotions and
feelings of participants (Thompson, 2015). This is to understand the reasons they take action in the
manner that they do. Interpretivist research methods aim to gain an understanding of the motives
and meanings that individuals attach to things (Thompson, 2015). Multiple strategies may be used to
mirror different parts of the issue being studied (Dudovskiy, 2018).

During interpretivist research studies, participants are provided with an opportunity to tell their own
stories and explain their actions through their viewpoint of the world (Thompson, 2015). There is a
high degree of engagement with research participants in this type of study. The data are collected
using qualitative methods (Thompson, 2015). These methods include spending considerable amounts
of time with participants engaging in interviews, making observations, and analysing documents or
artefacts that are personal to participants. The close interaction creates an environment of
involvement and develops a rapport between the participant and the researcher (Thompson, 2015).

The purpose of an interpretive research approach is to produce an understanding of the context; and
the process wherein context influences information science and vice versa (Walsham, 1993). The
findings from interpretive studies are based on individual views and values which introduces an
element of unreliability to these findings (Dudovskiy, 2018). Although interpretive research results
cannot be generalised, they provide in-depth analysis and rich data about the research; and also have
high validity (Dudovskiy, 2018).

There are two main reasoning approaches to interpretive research, namely: inductive and deductive.
In an inductive research approach, also called theory-building, a researcher collects data, analyses it
to discover patterns, and then develops a theory to explain patterns discovered in the data
(Bhattacherjee, 2012). The inductive research approach is based on specific instances and experiences
and may not be generalised, as it does not represent a wider population. A researcher makes
observations from an experience and then makes propositions about those experiences to develop a
theory. In other words, it makes broad generalisations from the specific experience or observation.

The deductive research approach, also referred to as theory-testing research, aims to use empirical
data to test patterns or concepts from a theory (Bhattacherjee, 2012). A researcher studies theories
that have been developed by others about a phenomenon and then uses data that has been collected
to test the theory and hypotheses from the theory. In other words, a theory is selected and predictions
are made about what could be observed if the theory were correct in order to prove a conclusion.

This study followed a deductive reasoning approach and aimed to interact with individuals involved in
the BIS adoption in a public sector organisation studied and analysed these interactions to propose
factors that may affect BIS adoption. This study, therefore, validated and strengthened the TOE
framework.

The study sought to understand the public sector context and influences on BIS adoption through
interviews with employees of a public sector organisation. The interpretive approach strengthens the
richness of understanding the context from individual experiences and viewpoints, contrary to the
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positivist approach which relies on scientific measurements and hypotheses. The interpretive
approach was thus chosen for this study.

3.2 RESEARCH DESIGN

The purpose of this study was to explore the factors influencing BIS adoption in a South African public
sector organisation. This case study followed an exploratory methodology because it allowed for the
exploration of factors affecting BIS adoption.

Exploratory research

Exploratory research is conducted to uncover more about an event or problem where there is little or
no knowledge (Salkind, 2010). This method makes it possible to understand a particular problem in
great depth. It includes a systematic data collection process, information analysis, and reporting.
Participants’ varied perspectives can be explored and there is no single specific technique for
collecting data. This means multiple techniques to collect data can be used in the same study.

By design, exploratory research is mostly qualitative in nature and flexible; it can be used where a
problem is not yet clearly articulated (Dudovskiy, 2018; van Wyk, no date). The method can be used
to extend existing theory as it makes it possible to gain new insights into relationships between
constructs (Bozic and Dimovski, 2019). This means the researcher may change tactics during the
research and adapt as new knowledge is being gathered.

Exploratory studies do not make any conclusions from the evidence but provide new insight into a
problem (Bhat, 2018b; Dudovskiy, 2018). This research type can be used as an initial study to gain a
better understanding of a problem and to test the feasibility of a full research study before it can be
undertaken (Salkind, 2010; Labaree, 2019). It is used to answer research questions such as ‘what’
(Bhat, 2018b). This study explored the ‘what’ factors influence the adoption of BIS in a South African
public sector organisation and is therefore exploratory in nature.

Explanatory research

On the other hand, explanatory research techniques can be used in case studies, longitudinal studies,
correlational studies, causal studies, depth interviews, or focus groups (Yousaf, 2019). Explanatory
research can be aimed at identifying causal links or the nature of the cause-and-effect relationship
between variables of a research problem and why they are related to one another (Salkind, 2010;
Dudovskiy, 2018; van Wyk, no date).

The collection of data is flexible wherein literature reviews, interviews, questionnaires, participants
and direct observations can be used as primary data collection methods within the research method
(Bhat, 2018b). The population sample used in this type of research is usually too small for the
generalisability of the findings (Dudovskiy, 2018). This research method answers the “why” and the
“how” types of research questions. For example, such a question would be to explain how high failure
rates at a certain school can be changed after there has been evidence corroborating high failures.

This research study did not look at the nature of cause-and-effect relationships and did not attempt
to answer any “why” and “how” types of research questions. It is therefore not an explanatory study.
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3.2.1 Research designs not selected for this study

The following research designs were considered but were found inappropriate for this study.

3.2.1.1 Descriptive research design

This research design can be defined as a method in which the researcher describes the current state
of a subject or phenomenon in its natural form or behaviour without influencing or affecting its
present state (Shuttleworth, 2008; Labaree, 2019). This research design attempts to identify and
describe what is observed more completely (Fox and Bayat, 2007; Dudovskiy, 2018) and it does not
determine causality and effect nor make accurate predictions (Hale, 2011). Descriptive research can
be used where a large population sample may not be testable (Shuttleworth, 2008). It aims to answer
the ‘what’ question about a research subject (Bhat, 2018b).

Descriptive research consists of three distinctive methods, namely; observational, case-study and
survey methods (Hale, 2011). Observational methods, also known as field observation, are used to
observe animals and humans and can be categorized into two methods, namely; laboratory and
natural observations. A laboratory enables observations to be conducted under controlled conditions
while a natural ecological setting, such as a nature reserve for animals, enables observations in their
natural habitat.

Case studies are used to study a group of people or an individual in greater depth. They cannot be
used to make accurate predictions nor to study the cause and effect (Hale, 2011). The survey method
comprises three subtypes:

a) comparative surveys, which compare two or more subjects by following a pre-set protocol;
b) evaluative surveys, which evaluate a situation or event by following specific criteria; and

c) descriptive surveys, which are used to describe an event at a certain point in time (Fox and
Bayat, 2007).

The purpose of this study was to uncover and gain insight into the factors influencing BIS adoption in
a South African public sector organisation, which are currently not clearly defined. The descriptive
research design would have been selected if the purpose of the study was only to describe the
characteristics of the adoption phenomenon in the organisation. Therefore, this research design was
not fit for the purpose of this study.

3.2.1.2 Relational research design

A relational research design evaluates a relationship between two or more variables and assesses the
strength of the relationship (McCombes, 2019). This research design measures if a change in one
variable has a corresponding change in the other related variable (Kalla, 2011). A relationship,
however, does not imply that there is causality.

Three different types of correlations exist: a negative correlation occurs when a decrease in one
variable results in an increase in the related variable; and a positive correlation occurs when an
increase in one variable results in an increase in the related variable (Kalla, 2011), and where there is
no relationship at all between variables, change in one variable does not affect the next variable.
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A relational study can be conducted by using the survey method, direct observations, or studying
archived data (McCombes, 2019). The purpose of this study was not to measure relationships,
therefore, the relational research design was found inappropriate for this study.

3.2.1.3 Experimental research design

The science fields of study such as physics, medicine, biology, and chemistry usually make use of
experimental research design. This research design studies causality in subjects or phenomena.
Experimental research is a scientific research approach where one set of variables is constant, whilst
another set is manipulated and measured as part of the experiment (Fox and Bayat, 2007; Blakstad,
2008). A dependent variable is a criterion that is used to measure or observe a subject, referred to as
an independent variable (Fox and Bayat, 2007). The dependent variable in this instance is the result
or effect while the independent variable is the cause.

The objective of an experiment is to make precise predictions about phenomena and to be able to
explicate a cause and effect between variables (Fox and Bayat, 2007; Blakstad, 2008; Salkind, 2010).
This research approach is used when researchers expect to find a solution in the future (Fox and Bayat,
2007). The results of the research can be generalised and specific (Blakstad, 2008; Bhat, 2018a).
Experimental research has high internal validity (Simon and Goes, 2018).

The nature of experiments is predominantly quantitative although there are qualitative research
methods (Blakstad, 2008). A research hypothesis must be formulated for testing in the experiment.
An experiment consists of a randomly selected control group that will not be manipulated in the same
way as the other groups, known as the experimental group (Blakstad, 2008; Salkind, 2010).

Experimental research has three main design types, namely; (a) pre-experimental research, which is
undertaken to determine if further research should be conducted on the target subject; (b) true
experimental, which is full-scale research used to determine a cause-effect relationship and to
disprove a hypothesis, and (c) quasi-experimental research, which resembles true experimental with
the difference being in the selection of participants (Bhat, 2018a). The control group is not selected
randomly as per the protocol of the research.

Aresearcher measures how independent variables affect the experiment to have conclusive reasoning
about the effect of the variables (Fox and Bayat, 2007; Blakstad, 2008). Once it can be confirmed that
a cause has created the effect, the experiment can be considered to be successful (Bhat, 2018a). An
experimental research design would not be fit for this research study as it is not concerned with
prediction or causality, and rather the testing a hypothesis, it aims to uncover and understand the
factors that affect the adoption of a BIS.

3.3 RESEARCH STRATEGY

The purpose of this study was to explore factors that affect the adoption of BIS in a South African
public sector organisation. The research followed an instrumental case study approach and collected
data through interviews with participants.

According to Salkind (2010), a case study is regarded as versatile, with researchers dubbing it
interchangeably as an approach, a research design, and an outcome. Yin (2018) points out that a case
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study relies on direct observations of the subject of study and also on interviews with persons involved
in the event being studied. A case study should be used when the intention is to learn the past and
the present of a phenomenon (Yin, 2018).

A case study research strategy has been used in disciplines such as law, nursing, business, and
administration. Salkind (2010) also suggests that a case study can be used as a stand-alone design or
part of a bigger study limited to only a few case studies. This means it may be a case study within an
umbrella case study. A case study is a bounded system defined by the entity being studied. This means
the case study is set up where the subjects are confined by a single setting such as a business or a
government. The researcher may also artificially set up an entity by specifying criteria that focuses on
only a select few from among a population (Salkind, 2010).

According to Stake (1995), there are three forms of case studies, namely; (a) an intrinsic case study,
which is an evaluation of a subject or program for the interest of the researcher and without
comparing it to another; (b) an instrumental case study, which examines a phenomenon deeper with
intent to understand its effects beyond the case itself; (c) a collective case study which is a study of a
phenomenon in more than one set to gain a broader understanding.

Salkind (2010) further suggests that a case study is an appropriate research design when particular
qguestions are being asked to understand processes and rationale. Similar to an exploratory and
explanatory research study, the researcher in a case study is able to interact closely with participants
within their local context through interviews and observation to study the entire entity within a
specific timeframe.

This study was exploratory and explanatory in nature, and its purpose was to uncover the factors
influencing BIS adoption through interaction with participants within the context of a South African
public sector organisation. The instrumental case study is therefore suited as the appropriate strategy
for this study.

Other research strategies include:

Grounded theory is one of the research strategies that were considered for this study. Grounded
theory is a qualitative research method used for generating a theory about a research topic by
conducting systematic and simultaneous collection and analysis of data (Salkind, 2010). The grounded
theory would have been appropriate if the purpose of this study was to develop a theory on BIS
adoption. However, the purpose of this research study was to determine factors affecting BIS
adoption.

Ethnography is another strategy that was evaluated. Ethnography refers to a fieldwork research study
of people in their social or cultural setting. Based on the purpose of this study, ethnography was not
a suitable research strategy. Ethnography would be appropriate if the focus of this study was on the
people involved in the BIS adoption, rather than on the factors influencing BIS adoption.

Another research strategy that was considered was a survey. A survey is a research strategy for
collecting data from individuals where they answer specific questions about their beliefs, attitudes, or
behaviour (Salkind, 2010). The disadvantage of a survey is that only closed questions are asked and it
does not allow for probing of participants during data collection. A survey would have been
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appropriate if the study aimed to obtain general information about the beliefs and behaviour of
participants where no open-ended questions would be asked.

3.4 DATA COLLECTION METHODS

Data collection may follow one of the two basic research designs, namely; (a) longitudinal or (b) cross-
sectional. In a longitudinal study, data is collected from the same sample at predetermined intervals
over a long period (for example, every three months for five years), whereas in a cross-sectional study
data is collected from different samples at a single point in time (Johnson, 2010). A longitudinal design
would be appropriate for this study if the purpose was to observe BIS adoption trends and maturity in
the organisation over a period. However, the purpose of this study was to determine factors perceived
to affect the BIS adoption at the present point in time and thus the cross-sectional design was
followed.

3.4.1 The interview approach

Interviews are a productive technique to gather information through an oral discussion (Young, Rose,
Mumby, Benitez-Capistros et al., 2018). Core guiding questions are pre-planned and the interviewer
may pursue interesting issues that emerge in the interview. The advantages of the interview approach
include: (a) provides direct access and contact with relevant users, (b) makes it possible to obtain
detailed information, and (c) limits the number of participants needed to obtain rich and detailed data
(Young et al., 2018).

There are three interview formats used in qualitative research, namely; (a) structured interviews
which are made up of standardised pre-determined questions that are answered by participants in
the same order, (b) unstructured interviews which are informal, have no prepared questions and no
guiding structure; participants talk openly and widely about the topic without any guidance from the
researcher, and (c) semi-structured interviews which have a set of pre-determined questions to be
answered by all participants with additional questions that can be asked during the interview to
expand certain issues or for clarification (Saunders and Lewis, 2012).

The semi-structured interview format was found to be appropriate for this study because, unlike an
unstructured interview, it provides a form of structure that guides the enquiry process. Semi-
structured interview format also allowed participants to express their views freely and the researcher
was able to engage further by probing for additional information on the topic. The study intended to
collect data on the personal experiences and perceptions of participants (DeJonckheere and Vaughn,
2019), therefore, semi-structured interviews were selected.

The majority of the interviews were held in the senior managers’ offices with strict adherence to the
prevalent Covid-19 health protocols and social distancing. These took place between December 2020
and January 2021 when the country was under Alert Level 3 of lockdown. Two interviews were
conducted via the Zoom video conferencing facility since one senior manager resides in the Western
Cape, while the second one had a busy travelling schedule.

The average length of the interviews was about 36 minutes with the longest interview lasting 55
minutes. The interview sessions were mostly uninterrupted and allowed for a free-flowing
conversation.
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The interviews were voice recorded, using a digital recorder. The participants were requested to
remove their face masks for purposes of obtaining a clear audio recording and only for the duration
of the interview. Voice recording of the interviews was used to assist the researcher with transcribing
and analysing of the data. Interview voice records provided a verbatim record to assist the process of
notetaking, and further enabled the researcher to focus on developing and maintaining a rapport with
the participants during the interviews instead of concentrating too much on jotting notes. The online
video conferencing platform generated audio recorded files. The audio files were saved on a
password-protected Google Drive storage, accessible only to the researcher.

Where the participant required clarity, the researcher was able to clarify the points that were raised.
These clarified points enabled the researcher to amend the questions and probes that were asked in
subsequent interviews.

3.4.2 The interview protocol

The researcher used a set of pre-planned questions, referred to as an Interview Protocol (see
ANNEXURE A), to guide the interview and to be consistent with all the participants. Since the study
was interpretive in nature, the additional questions became necessary as guided by the responses.
The participants were allowed to provide more information as the interview progressed. The
researcher asked follow-up questions where the original question was inadequately answered.

The Interview Protocol consisted of five sections:

a) demographic information

b) general

c) technological factors section
d) organisational factors section
e) environmental factors section.

The Demographic section contained questions about the participant’s job function, daily functions of
the division, the division aims, and the number of employees within the division. The General section
contained questions about BIS adoption in general, BIS adoption in the organisation and the division
as well as factors that are perceived to have affected the adoption.

The Technological factors section of the interview protocol addressed Research Question 1 which
focused on aspects of the visualisation and data exploration BIS perceived to be influential in the
adoption of BIS. The Organisational factors section addressed Research Question 2 that lists questions
about organisational factors perceived to influence the adoption of BIS. Research Question 3 was
addressed by the Environmental factors section of the interview protocol focusing on prevalent
factors in the environment that affect adoption of BIS in the organisation.

Below are the factors identified from the categories of the TOE framework to guide the interview
process, suggested by prior research as influencing the adoption of BIS in Table 3.4-1. The draft
Interview Protocol was pretested in that it was discussed with the research supervisor. The questions
alignment suggestion was incorporated in the final version. Feedback from the initial interviews was
also used to improve the questioning in subsequent interviews.
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Table 3.4-1 BIS adoption determinants

Category Theme Literature source
Technology Expected benefits (Kotze and Mudzana, 2015) and
Compatibility (Puklavec, Oliveira and Popovic,
2014)
Organisation Size of the organisation, (Kotze and Mudzana, 2015) and
Available financial resources (Puklavec, Oliveira and Popovic,
2014)
Environment Competitors (Kotze and Mudzana, 2015) and
Service provider support (Rouhani et al., 2018b)

3.4.3 Other data collection methods considered

The following data collection methods were considered but found inappropriate for this research
study:

a). Questionnaires are research instruments with a set number of questions for capturing responses
from participants and can be distributed to a large number of participants (Bhattacherjee, 2012). This
data collection method would be most suitable when the target audience is widely distributed and
large in number. The disadvantage of questionnaires is that the instrument has to be pre-designed
and cannot be adapted or customised to individual participants. The depth this research study sought
to reach cannot be provided by questionnaires. Questionnaires could have been suitable for this study
if standard information about the organisation was required, where no individual perspective was
expected and no follow-up questions would be asked.

b). Observational evaluation is more suitable for research concerning behaviour and can be used as a
data collection method when observing data about people, cultures, or processes (Salkind, 2010). The
participants in a research study have to be observed in their natural setting. For example, the process
of putting the stock on the shelves by merchandisers in a store can be observed by a researcher.
Observational evaluation was not suitable for this research study, since information about decisions
that participants take is required. This type of information is intangible and therefore cannot be
observed.

3.5 SAMPLING METHOD

The organisation where the study was conducted is located in and represents only one tier of the
three-tier government system. The organisation was selected on the basis of convenience and access
because the researcher was an employee and aware of the BIS platform. It has one commercial BIS
platform implemented, that has been adopted and is being used by two business units. Other public
sector organisations may have adopted and implemented the exact same platform.

Access to the platform is available to all the senior managers in the organisation. However, not all
senior managers have adopted the platform. The purposive sampling technique was used to select
the sample for this research study. The sample was made up of 10 senior managers from the
organisation, out of a total of 49 senior managers employed. The sample of the senior managers was
chosen based on their duration of employment period of three or more years in the organisation. Five
of the senior managers had already adopted the BIS implemented in the organisation. It was believed

Page 32 of 103



that these senior managers may provide perspective and insight on the factors that influenced the
adoption of the BIS in the organisation.

The other five senior managers were chosen based on the fact that they had not yet adopted the BIS
in their divisions. It was thought that these senior managers may have knowledge about factors that
affected or prevented the adoption of the BIS in their divisions. The internal Information Technology
(IT) department assisted in identifying the specific participants based on the set criteria for selection
and provided the list and details of the participants. Demographics such as gender or age are
insignificant for this study and therefore were not considered. Out of the 10 senior managers sampled,
one declined to participate in the study, and another one was not available for the interview despite
numerous attempts to secure their availability. The organisation then provided the researcher with
details of additional substitute participants that were interviewed.

According to McCracken (1988); Leedy and Ormrod (2001), recommend that between five and 25
individuals are sufficient for qualitative research when conducting in-depth interviews. A total of 10
interviews were conducted with the selected senior managers. However, it became apparent during
the interviews that the additional substitute participants had adopted BIS. Therefore, the interviews
were with seven senior managers that had adopted BIS, and three senior managers that had not
adopted BIS. The researcher was satisfied with the sample as per the recommendation by Leedy and
Ormrod (2001).

3.5.1 Sampling technique

This study employed a non-probability purposive sampling technique to select relevant participants.
Purposive sampling is a non-random technique where participants are chosen based on their expertise
in the phenomenon being studied (Bhattacherjee, 2012).

There are two categories of sampling, namely; probability and non-probability. In probability
sampling, each member of the population has an opportunity of being selected in the sample (Salkind,
2010). Probability sampling uses simple random and systematic random techniques. Simple random
technique provides an equal selection opportunity for inclusion in the sample (Bhattacherjee, 2012).
It involves selecting participants randomly from a sampling frame. Systematic random sampling on
the other involves randomly selecting a sample from members of the population at a fixed interval by
dividing the size of the population by the desired sample size(Bhattacherjee, 2012). The probability
sampling techniques were found not suitable for this qualitative research study because a specific
category of participants for the organisation was targeted.

The other category is non-probability sampling, the techniques in this category select samples based
on specified criteria and some members of the population may not be selected (Salkind, 2010). Some
of the techniques include convenience sampling which selects a sample from the population based on
its availability or convenience to the researcher; snowball sampling where a few participants that fit
the inclusion criteria that are difficult to find, and the participants are asked to recommend others
that meet the criteria (Bhattacherjee, 2012). These non-probability sampling techniques were
considered but were found not suitable for this research study. Therefore, purposive sampling was
chosen as it enabled the researcher to select five participants that adopted and five that did not adopt
BIS to gain all angles of adoption reasons.
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This research study used interviews and document reviews as data collection techniques. Document
reviews are a systematic process for evaluating printed and electronic documents of an organisation
(Bhattacherjee, 2012). For this study, annual reports and other organisational documents were made
available for review and analysis to gain an in-depth understanding and meaning of the organisation’s
BIS initiatives, adoption, organisation size and resources. The profile of documents consulted is listed
in Table 4.2-2. However, no information on BIS initiatives or adoption factors were discovered in the
documents.

3.6 DATA ANALYSIS

Interpretive researchers analyse data by searching for meaning, interpret what they have observed
and what was experienced and reported by the subjects. Qualitative data analysis aims to discover
concepts, themes, meanings, and patterns. According to Bogdan and Biklen (2007, p. 159), qualitative
data analysis is “working with the data, organising them, breaking them into manageable units, coding
them, synthesising them, and searching for patterns”.

A data analysis process starts with categorising and organising data to discover themes, patterns, and
meanings as they emerge from the data. This is known as thematic analysis. Thematic analysis is a
technique of analysing qualitative data to find themes that are contributing to describing a
phenomenon and is one of the most commonly used (Bryman, 2012). The data collection and analysis
cycle continues while the synthesised information is checked and revised. This analysis method is
referred to as inductive, which means the researcher does not impose upon the themes that emerge
from the data (Dawson, 2002).

A subsequent process is a comparative analysis that assists the researcher is contrasting and
comparing patterns to make sense of them until all issues are discovered (Dawson, 2002). The entire
dataset must be explored, dissected, and reconstructed to identify causal links (Yin, 2009). For the
purpose of this study, the researcher moved iteratively between transcripts, memos, and the research
literature to identify and generate conceptual categories by coding these into groups. The conceptual
categories are a preliminary framework for further analysis.

3.6.1 Phase 1: Familiarising with data

Each completed interview audio recording was backed up on the password-protected Google Drive
folder. The audio files were uploaded to the Otter Artificial Intelligence tool for the initial transcription
of the recordings. The tool achieved an average of 90% accuracy on the transcripts.

The researcher replayed each recording and reviewed the transcript. A few corrections were made in
each transcript which included mostly enunciations, abbreviations, sector-specific terms, names and
at times African languages expressions and exclamations. The researcher was able to complete the
missing transcription words on review. The accuracy and quality of the transcription were satisfactory
to the researcher.

3.6.2 Phase 2: Generating initial codes

The transcripts were exported from the Otter Artificial Intelligence tool to Microsoft OneNote. Each
interview transcript was renamed and allocated a unique code to relate it to the original interview
transcript. The iterative process of coding followed a hybrid approach which is both inductive and
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deductive as suggested by Fereday and Muir-Cochrane (2006). The data were organised into meaning
groups after identifying interesting aspects in the data items.

The deductive method followed the conceptual model of this study, adapted from the TOE framework
and as discussed in the literature review, to extract the following components that were regarded as
a priori themes, Figure 3.6-1.

In the technology category it was (1) expected benefits and, (2) compatibility; in the organisation
category it was (3) organisation size and (4) available financial resources; and in the environment
category it was (5) competitors and, (6) service provider support. The data were analysed to determine
whether the a priori themes were relevant and to discover any additional influences on the adoption
of BIS.

The inductive method allowed for new themes to emerge from the data. The following additional
themes emerged (1) change management, (2) organisational culture, (3) stakeholder engagement;
the environmental category (4) government regulation, (5) stimulation of employee interest, and (6)
importance of data quality.

Technological
Context

* Expected Benefit
* Compatibility

BIS
Adoption

Environmental Organisational

Context Context

* Competitors o Size of the

o Service provider organisation
support * Available Financial

Resources

Figure 3.6-1 Conceptual research model of factors affecting BIS adoption — adapted from Tomatzky
and Fleischer, 1990

Codes were developed from passages of text that related to the general phenomenon to describe the
data and answer the research questions as suggested by Saunders and Lewis (2012). Following the
approach by Spiggle (1994), certain passages attracted more than one category yet those with no
meaningful information attracted no category. A sample of the coding process is depicted in Figure
3.6-2 below.
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Interview extract Codes

Interviewee 13:55 * Human error

* Inadequate controls
Human error is one of the key factors that could impact on BIS, because the data comes from a specific source. |+ Data accuracy

And there are no controls in place or inadequate controls, it's a risk. The tool itself might be sufficient, but * lack of training
where there is garbage in-garbage out, there is no control on the quality of information coming in. * Selective training,

* Training sessions
The last point was about training. So in the early days, we were just told click on this page, go to that page, and
then you'll see a graph and you'll see red or green. And | think after first year, we then had a dedicated training
session to show you what the different modules look like how you connect

We didn't have in the start of BIS an in depth training. There was a team of people who used the BIS that were
trained. And they were the people like core support and finance people who would use it almost on a daily basis.
But those like myself as a manager of programs, | came later for training and being exposed to the modules at a
much later stage. So, the benefits of the BIS came later for me.

Figure 3.6-2 Sample of the coding process.

3.6.3 Phase 3: Searching for themes

The identified codes were iteratively reviewed to identify relationships and patterns in the data set.
The initial codes from each of the interview transcripts were collated to create a long list of codes. The
different codes were analysed and combined to form potential overarching themes. Some of the initial
codes formed sub-sub-themes and sub-themes. These were congregated into second-level groups and
first-level groups. The combinations were organised using a mind map as depicted in Figure 3.6-3.

| Owersight |

~1 Monitor KP & '—|_ Track expenditure |

“+{ manage bookings |

- - ~| Data update frequency
1 = Compatibility | 1 Data accuracy - —
— ([~ {_Human emor |

1 Data quality {¢— Data importation
| Delayed information
— =, Info i L |
1_Technology Factors | ormaton e
~1_Selfservice
| Ease ofuse | Easy to use
~_Intuitive |
N ——— 1 Shortened reporting time .I
1w Expected benefits
\ Quick inform ation

{_E fiicient reporting |4-7 Increased efficiency |

- Wide report types
Aggregation

{_Rules to adhere to |

A \w-' Regulatory framework [~ Public service policy — Business principles to follow

| Government regulations |
| Implementation support |
{_Environmental Factors |~1_On-going training

— |~ system knowledge |
« Service Provider Support [ Training and system support )4

1 Demonstrations
Internal system support |

{ Online SP support |

Figure 3.6-3 Sample of the mind map

3.6.4 Phase 4: Reviewing themes

This phase involved setting candidate themes and iteratively refining them to final themes. The
collated data extract for each theme was read to confirm the coherence of patterns. Some of the
problematic themes were reworked to find a home for extracts that could not fit. The next part was
to read the entire data set to establish if it accurately reflects the data. The final codebook, showing
the relationship between TOE categories, themes, sub-themes, and codes (see ANNEXURE F) was
developed based on the framework in Figure 3.6-1 above.
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3.6.5 Phase 5: Defining and naming themes

This phase involved a further refinement of the themes for data analysis. A detailed analysis was

written about each theme. The analysis is presented in the findings chapter of this study. Table 3.6-1

below lists the main themes and a short description of each.

Table 3.6-1 Description of themes

Theme

1. Expected benefits

2. Compatibility

3. Change management
4. Organisational
culture

5. Stakeholder

engagement
6. Organisational size
7. Available financial
resources

8. Regulatory
framework

9. Service provider
support

10 | Stimulating of
employee interest

11 | Importance of data
quality

TOE category

Technology

Technology

Organisation
Organisation

Organisation

Organisation

Organisation

Environment

Environment

N/A

N/A

Description of the theme

The benefits that the organisation expects to derive from
technological innovation (Zhu et al., 2006).

The extent to which an innovation is believed to be close
fitting and consistent with existing norms and values,
previous experience and current needs (Rogers, 2003).
The method of managing change in an organisation.

The intangible pervasive culture that exists in the
organisation, shapes the ways in which employees
behave and get things done (Armstrong and Armstrong,
2009).

The interaction within the organisation between invested
divisions that implement an innovation and the users.
The measure of an organisation by the number of
employees employed at any point in time (Kotze and
Mudzana, 2015).

The available and uncommitted financial resources are at
the disposal of the organisation (Puklavec, Oliveira and
Popovic, 2014).

The prescripts and laws that the government imposes to
regulate the industry (Phan and Vogel, 2010).

Support provided by technology service providers during
the adoption, implementation and maintenance of an
innovation (Rouhani et al., 2018).

The interest that employee develop in the solution being
implemented.

The importance of the quality of data and its impact on
the BIS

Discovery

a priori

a priori

emerging
emerging

emerging

a priori

a priori

a priori

a priori

emerging

emerging

3.7 RIGOUR OF RESEARCH — EVALUATION OF METHODS

Every effort was made to ensure validity of this research study. The validity of a study relates to the
representation of findings and the extent to which they accurately reflect the phenomena (Anderson,
2010). The research data, on which findings are based, must be genuine and honest. There are various
techniques to ensure the validity of a study, namely; triangulation and participant validation.

a). Triangulation refers to employing more than one study method on the same phenomena. The
researcher intended to consult sources of information other than data collected during interviews,
such as company records, to gain different perspectives to arrive at comprehensive findings. For this
study, annual reports, annual performance plans, and strategic planning documents were used to
triangulate with interviews. Even though these documents do not discuss adoption factors or BIS
initiatives, they did contain insightful information related to the size of the organisation, financial
resources, policy and procedural information related to the organisation.
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b). Participant validation “provides researchers with a method of checking for inconsistencies,
challenges the researchers' assumptions, and provides them with an opportunity to re-analyse their
data” (Anderson, 2010, p. 2). Accordingly, the participants in this study were provided with an
opportunity to make comments on the researcher’s interpretation of their responses and the research
findings. These provided corroboration of research findings.

3.8 ETHICAL CONSIDERATIONS

A qualitative study requires the researcher to interact very closely with the participants. This means
the researcher is exposed to the personal spaces of participants. Certain ethical issues must be
addressed as the research is underway, and afterwards. The researcher must respect and honour the
values, rights, and needs of the participants (Creswell, 2014). As such, the researcher endeavoured to
ensure that participants had full knowledge of what was involved in the study, including upholding
their privacy, anonymity, confidentiality, rights, and dignity. Below is a description of how ethical
issues were addressed in this study:

3.8.1 Informed consent

The researcher applied for ethics clearance before commencing with the research study, which was
granted (see ANNEXURE E). In the public sector, there are protocols to be adhered to when
researching within an organisation. The head of an organisation must first grant permission for a study
to be conducted in the organisation. In the application for permission, the researcher outlined the
purpose, nature, data collection methods, extent, and expected benefits of the research study.
Permission was granted to the researcher to conduct the study. (see ANNEXURE D). Identifying
information is redacted for confidentiality.

In addition, the participants had to grant their consent to take part in the study and were treated as
“granting agents”, similar to the employing organisations they represent (Rosenthal, 1994). Each
participant was given time to read the information sheet (see ANNEXURE B) and the participant
consent form (see ANNEXURE C) before it was signed. Their consent to participate in the study was
voluntary.

3.8.2 Harm and risk

Participants in this study were not be exposed to any physical or psychological risk. Bhattacherjee
(2012) points out that participants should not experience harm for their participation, even where
there is no mortal threat to their person. The researcher undertook to ensure that none of the
participants were put in a situation where they might experience physical or psychological harm
through their participation by conducting the interviews in the comfort of their offices.

3.8.3 Privacy, confidentiality, and anonymity

The researcher endeavoured to ensure the anonymity of the participants. The study is regarded as
anonymous when the responses from participants cannot be linked back to them in the final research
report (Bhattacherjee, 2012). The confidentiality of participants was enhanced by removing
identifying characteristics in this study report.
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Each interview transcript was renamed and allocated a unique code to relate it to the original
interview transcript. This was done to further enhance the anonymity of the participants. The
participants that had already adopted BIS were allocated an ‘A’ code and a numeric ‘X’ to denote the
count of the participant, for example, ‘A1’. Participants that have not yet adopted the BIS were
allocated the ‘N’ code, for example, ‘N1’.

The final results are password protected and saved on a secured storage platform that only the
researcher has access to. The information that may reveal the identity of the participants is not
included to ensure their privacy. This study report will not be published without permission.

3.8.4 Voluntary participation

Participation in this research study was purely voluntary. Each participant could withdraw their
participation consent at any time. This research study was for academic purposes and there was no
financial incentive or reward for taking part in the study. Each participant was provided with an
information sheet regarding this research project and they were requested to sign a consent form
(attached as Annexure C) agreeing to participate in the research, and granting consent for the
recording of the interview.

3.9 CHAPTER SUMMARY

This chapter discussed the research methodology followed in this study. Based on the purpose of the
study, the methodology followed encompassed an interpretivist paradigm where an instrumental case
study approach was used. The purpose of an interpretive research approach is to produce an
understanding of the context and the process wherein context influences information science and vice
versa. The findings from interpretive studies are based on individual views and values.

The research followed an exploratory case study methodology. Exploratory studies do not make any
conclusions from the evidence but provide new insight into a problem (Bhat, 2018b; Dudovskiy, 2018).
The study had 10 participants who were all senior managers in the South African public sector
organisation studied, with three years’ experience and more. The participants were selected using a
non-probability purposive sampling technique.

The research interviews were recorded and transcribed into written format. The collected data were
analysed using the thematic analysis method. An iterative process of coding the data was followed to
discover emerging patterns and themes from the data. These were congregated into second-level
groups and then first-level groups using a mind-map. A codebook depicting a priori themes and
themes emerging from the data was developed.

Every effort was made to ensure rigour and validity of this research study by applying triangulation
and participant validation. In addition, ethical issues were addressed by paying attention to the
requirements of informed consent, harm and risk, the privacy aspects of ethics and voluntary
participation.

The next chapter presents the findings of this study.

Page 39 of 103



CHAPTER 4 : FINDINGS

4.1 INTRODUCTION

This chapter discusses the outcomes of the interviews which have provided an outlook on the
adoption of BIS by senior management in a public sector organisation. The emerging themes and
subthemes from the interviews are discussed in detail. Findings from the interviews are explained in
line with each research question posed for this study.

The purpose of the study was to understand the phenomenon of the adoption of the visualisation and
data exploration BIS in a public sector organisation. More specifically, the objective of the research
was to answer the following questions:

e RQ1: What aspects of the visualisation and data exploration BIS are perceived to influence the
adoption of the BIS in the public sector organisation?

e RQ2: What organisational factors are perceived to affect the adoption of the visualisation and data
exploration BIS in the public sector organisation?

e RQ3: What external environmental factors are perceived to influence the adoption of the
visualisation and exploration BIS in the public sector organisation?

4.2 PROFILE OF THE PARTICIPANTS.
For ethical reasons, the participants are referred to by their code names.

Table 4.2-1 shows the profile of the participants in this study. All the participants were senior
managers with more than 6 years of experience in the organisation. The participants were selected by
following the non-probability purposive sampling method. Gender and race were not considered in
the selection process.

Table 4.2-1 Profile of participants

# Participant Role Experience in BIS Adoption
code the organisation status
1 Al Director 11 years Adopted
2 A2 Director 12 years Adopted
3 A3 Director 11 years Adopted
4 Ad Director 9 years Adopted
5 A5 Director 14 years Adopted
6 A6 Chief Director 14 years Adopted
7 N1 Chief Director = 12 years Not adopted
8 N2 Director 16 years Adopted
9 N3 Director 9 years Not adopted
10 N4 Director 6 years Not adopted

The following documents listed in Table 4.2-2 were made available by the organisation for assessment.
Upon the review of the documents, there was no information specific to BIS initiatives or the adoption
of BIS. However, the strategic plan documents do reveal that budget allocations for ICT initiatives are
limited and thinly stretched to cover the bare necessities of the organisation. This evidence was
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reported by participants during the interviews. The ICT function has been outsourced to a third-party
provider

Table 4.2-2 Profile of documents

# | Document name Description Source
1 | Strategic Plan 2020-2025 Official organisational strategic planning Supplied
document for the year 2020 through 2025.
2  Strategic Plan 2015-2020 Official organisational strategic planning Supplied
document for the year 2015 through 2020.
3 Annual Performance Plan 2020- Performance planning document for the Supplied
2021 financial year 2020-2021

4.3 PRESENTATION OF THE DATA AND RESULTS OF THE ANALYSIS

The Technology-Organisation-Environment (TOE) framework, as introduced by Tomatzky and
Fleischer (1990), was used in this study to provide an initial set of influences perceived to be valid and
important in the adoption of BIS. These influences, found in the literature, were regarded as a priori
themes and have been presented in the three categories of the framework, namely; the “technological
context factors, organisational context factors, and environmental context factors” (Tomatzky and
Fleischer, 1990). They were used to develop the conceptual model for this study as discussed in section
2.4. Findings from the interviews shed new light on this model, which has now been modified to
include two new themes in the organisational context (organisational culture and stakeholder
engagement) and one new theme in the environmental context (government regulation) as these
were identified from evidence during data analysis below. The theme competition that was initially
included under the environmental factors was identified in the interviews as not being of relevance,
and was thus removed. Figure 4.3-1 illustrates the modified model.

Technological
Context

* Expected Benefit
* Compatibility

BIS
Environmental Ad o pt I o n Organisational

Context Context

* Government * Organisational culture
regu.latlon _ * Stakeholder engagement
* Service provider  Organisation size
support p a q
PP * Available Financial
Resources

Figure 4.3-1 Modified conceptual research model of factors affecting BIS adoption — adapted from
Tomatzky and Fleischer, 1990

Each of the three aspects of the framework is comprised of various contributing components, each
one representing a possible influence on the adoption of BIS. Several of these components have been
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identified in the literature as discussed in the data analysis section (3.6) above. These have been
allocated as a priori themes.

The literature thus provided the researcher with a guiding framework for presenting the findings.
Themes and sub-themes that emerged from the data analysis were classified according to the TOE
categories. These themes and sub-themes were found to embrace the main issues that the literature
review revealed to be important. They revealed that all the identified a priori themes which
correspond with the factors that were found in the literature are also applicable in the context of the
study. However, a priori factor competitors was initially selected for this study. During the interviews,
it came to light that competitors were not relevant in this context but government regulation was. The
regulatory framework is an a priori factor that was identified in the literature.

In addition, several themes and sub-themes revealed influences on adoption — all in the organisational
context - that had not previously been encountered in the literature. Figure 4.3-1 depicts the modified
framework with a priori theme as well as emerging themes. The following are themes that emerged
from the data in the organisational context: (g) organisational culture, and (h) stakeholder
engagement. In the environmental context, the framework was modified by replacing competitors
with government regulation.

Themes are now discussed in the following section in relation to the research questions that they
pertain to.

4.3.1 Research question 1: Technology factors that influence BIS adoption

RQ1: What aspects of the visualisation and data exploration of BIS are perceived to influence the
adoption of the BIS in the public sector organisation?

Table 4.3-1 illustrates themes, sub-themes and codes extracted from the data that pertain to the
technology factors that influence BIS adoption.

Table 4.3-1 Overview of themes and subthemes on technology factors.

Theme Sub-theme Initial codes
Expected benefits Ease of use Self-service
Easy to use
Intuitive
Relevant and efficient Efficient reporting
reporting Quick information

Increased efficiency
Wide report types
Compatibility Monitoring KPAs Oversight

Track expenditure
Manage bookings
Data integration Data accuracy
Integration

Data importation

The objective of Research Question 1 was to evaluate senior managers’ perspectives of data
visualisation and data exploration in BIS and understand what aspects of this are perceived to
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influence BIS adoption in the organisation. The themes Expected benefits and Compatibility identified
in the interview data analysis corresponded with a priori technology factors selected for this study.

4.3.1.1 Expected benefits of the technology

From the interview data, it was apparent that the participants recognised that the various benefits of
the BIS may have effects on the adoption of BIS. The descriptions of the expected benefits from the
BIS by participants that had already adopted the BIS revealed the following subthemes: (a) ease of use
and (b) efficient reporting.

Ease of use. The participants gave their overall impressions of the BIS and identified that the tool has
self-service elements, was easy to use and also intuitive or user-friendly.

“js very easy to use and has elements of self-service where a user with the appropriate access
rights can even generate and share own reports on the platform” (A5).

“...it collapses information for me and it's user-friendly” (A1).

“I am able to draw my own reports with only a few clicks and without depending on any of my
colleagues or units” (A6).

The present study finding shows that ease of use and user-friendliness are benefits of the BIS and
support the research findings by Hocevar and Jaklic (2010) and Sandema-Sombe (2019). The study by
Hocevar and Jaklic (2010) further indicated that users of BIS were very satisfied with the intuitiveness
of the user interface and that there was no resistance to using the tool.

Relevant and efficient reporting. Another benefit that the participants identified from the interviews
was efficient reporting. The participants indicated that the BIS enabled them to create reports
efficiently, where they are able to extract information quickly and have gained overall efficiency from
the BIS. Previously, the participants had to use the time-consuming manual collection of information
they needed to create reports.

The participants indicated that the BIS has provided relevant reporting that assisted them as
managers. The BIS has a dashboard from which participants are able to generate and draw analysis
reports and other types of reports that are specific to their operational and managerial functions in
the organisation. As substantiated by participants,

“It assists me a lot. | am able to get whatever information | want from it and then it tells me
exactly what is happening in operations. The BIS is compatible with the operations of the
organisation as it provides business information and quickly.” (Al).

“Compiling reports used to be a tedious task. The staff were very excited about the tool since
its launch. It is easier to draw reports from the system” (A2).

“The BIS tool provides age analysis reports. We are able to make managerial decisions by
analysing the historical data through the BIS. We are now also able to easily monitor our
expenditure against revenue generation” (A6).

“..it has assisted me with quite a few analyses that we've had to do” (A4).
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The findings from the interview data show efficient reporting capability as a benefit of the BIS. This
finding concurred with research findings by Hocevar and Jaklic (2010) and Rouhani et al., (2016), that
reporting capabilities of the tool are a benefit of BIS. Hocevar and Jaklic (2010) described the benefit
to be an increased autonomy and flexibility of users to create quick and simple analyses and reports
that aggregate and drill into the data. Additionally, Rouhani et al., (2016) expressed that the tool
assists in exploiting data and providing reports that are valuable in decision-making processes.

4.3.1.2 Compatibility

The second theme that emerged from the interviews was that the BIS was compatible with the
organisation. The compatibility aspect relates to the user’s assessment of the BIS and the task-
technology fit as it pertains to the needs of the organisation (Jakli¢, Grubljesi¢ and Popovic, 2018). This
theme had two subthemes that described the compatibility of the BIS, namely (a) monitoring key
performance areas (KPAs), and (b) data integration.

Monitoring performance. Monitoring performance is an operational task-centric exercise that the
organisation undertakes regularly. The organisation sets an annual performance plan and
management have to keep track of performance areas that contribute to the overall performance.
The participants indicated that their organisation uses the BIS to monitor performance on the
dashboard, which involves comparing actual services delivered against annual targets. These
participants described the manner in which the BIS has also assisted in monitoring business
operations, managing finances, and large requests for current and future services from the
organisation.

“It assists us in terms of monitoring the business uptake, then it informs us to know whether
we're making it or we still have to push more, and so on” (A4).

“We couldn't manage large requests for future services before. With the BIS we are able to
manage these. It also assists with the management of our finances” (Al).

“The tool not only managed performance but also finances. You can track your expenditure
and revenue generation” (A6).

The findings in this study suggest that the solution is compatible with the operational needs of the
organisation. Agarwal and Prasad (1997), suggested in their study that an innovation that fits with task
and work behaviour is compatible. Similarly, Karahanna, Straub and Chervany, (1999) outlined that
BIS was in alignment with what people do in the organisation and this is regarded as operational
compatibility. The adoption and use of BIS increase when changing data analytics requirements are
addressed, thereby creating a positive perception of compatibility with the tool (Jakli¢, Grubljesi¢ and
Popovic, 2018).

Data integration. Data integration is a process of combing data from various sources into a single
location. From the interview data, it is apparent that the participants use the BIS for data integration
in the organisation. The participants explained that with the BIS they ingest data from other systems
to have a unified view of the data created by the organisation. The BIS enabled the integration of the
data from different sources into a single platform for further processing and analysis.
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“On the BIS tool, you could pull in Excel spreadsheets with data from other sources and
integrate it with the data from primary systems. My managers can verify the information for
their areas of responsibility” (A6).

“Previously we had to manually check that data is accurate and that we do not exceed the
threshold that is contracted. With the BIS we are able to evaluate data and evaluate whether
it is accurate” (A1).

Participant A2 commented on delays that were experienced before data management was done using
the Bl tool.

“There was a lag time between the reporting system and the reality on the ground. We
sometimes had to delay reporting by at least 10 days so that narrative reports are reflective
of what is visible on the dashboard.” (A2).

The following comment by one of the managers, who had not yet adopted the Bl tool, underlines the
important relationship between data integration and compatibility.

“I would regard the BIS tool to be fully compatible when it is integrating all the sub-systems
from which data is sought and all the data is current. | believe these capabilities influence the
adoption of the BIS tool” (N2).

This study identified from the interview data that the BIS function was used to integrate data that the
organisation generates. Cheung and Li (2012) and Delen and Demirkan (2013) have also found that
the BIS technologies provide functions to prepare and analyse data from different sources. This study
supported the finding by Rouhani et al. (2016) that data integration is a compatible function of BIS in
information processing and data visualisation.

4.3.1.3 Summary of findings for Research Question 1

The researcher has gathered from the interview data two themes, (a) expected benefits and (b)
compatibility, that corresponds with a priori technological factors obtained from the framework. No
further themes emerged from this category. This study identified ‘ease of use’ and ‘relevant and
efficient reporting’ as components of expected benefits. The findings revealed that BIS interfaces are
user-friendly and enable users to interact with the tool with minimum education and training. This
supported findings by Hocevar and Jaklic (2010) and Rouhani et al. (2016) who identified ‘relevant and
efficient reporting’ to be benefitting organisations that adopt BIS.

Rouhani et al. (2016) expressed that the tool assists in exploiting data and providing reports that are
valuable in decision-making processes, while Hocevar and Jaklic (2010) described the benefit to be an
increased autonomy and flexibility of users to create quick and simple analyses and reports that
aggregate and drill into the data. Kannabiran and Dharmalingam (2012) found that expected benefits
are one of the key influencing factors for the adoption of technology.

The findings in this study further suggest that the BIS is compatible with the operational needs and
with the task and work behaviour within the organisation. Agarwal and Prasad (1997) found that an
innovation that fits with task and work behaviour is compatible. This is in agreement with Karahanna
et al. (1999), who outlined that BIS was in alighnment with what people do in the organisation and this
is regarded as operational compatibility. The adoption and use of BIS increase when new data analytics
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requirements are addressed, thereby creating a positive perception of compatibility with the tool
(Jakli¢, Grubljesi¢ and Popovic, 2018).

The presentation of findings for research question 1 is thus concluded. The next section presents
findings related to research question 2 on organisational factors affecting BIS adoption.

4.3.2 Research Question 2: Organisational factors that affect adoption

RQ2: What organisational factors are perceived to affect the adoption of the visualisation and data
exploration BIS in the public sector organisation?

The objective of Research Question 2 was to explore factors within the organisation that are perceived
to have an influence on the adoption of data visualisation and data exploration BIS. The response to
this question includes some opinions from participants on organisational matters that they regard as
paramount in contributing to or hindering the adoption of BIS. Four themes have been identified from
the data regarding organisational factors: (1) Organisational culture, (2) Stakeholder engagement, (3)
Organisation size, and (4) Available financial resources. Organisational culture and stakeholder
engagement are emergent themes while organisation size and available financial resources are a priori
themes that correspond with organisational factors selected for this study. The themes are depicted
in the codebook (see ANNEXURE F) and a priori themes are indicated with a green checkmark. These
themes are discussed in detail below.

Table 4.3-2 illustrates some themes and subthemes that have emerged from participants as internal
organisational influences on organisation adoption of BIS.

Table 4.3-2 Overview of themes and subthemes on organisation factors

Theme Sub-theme Initial codes
Organisational culture Change management Technology flexibility
Adaptation

Communication
Uncertainty
Organisational structure Constant restructuring
Fragmentation

Silos

Integration
Stakeholder engagement | Requirements gathering Meeting user requirements
Consultations
Information session Awareness campaign
workshop
Organisation size Number of employees Few employees

Small organisation
Easy to adapt
Available financial Budget issues Limited licence access
resources Availability of funds
ICT project funding

4.3.2.1 Organisational culture

The first theme in the category that emerged from the interview data was the culture of the
organisation. Organisational culture is “the pattern of values, norms, beliefs attitudes and
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assumptions that may not have been articulated but shape the ways in which people in organisations
behave and things get done” (Armstrong and Armstrong, 2009: p384).

Leidner and Kayworth (2006) and Hasan and Ditsa (1999) indicated that it is difficult to measure
culture and to define and isolate it in the information system context, however, organisational culture
influences the behaviour of staff in the organisation. An organisation may even fail if the existing
organisational culture is ignored (Almamari, 2016), and the organisation’s efficiency can be impacted
negatively if its importance is overlooked (Martins and Martins, 2002).

This emerging theme covered the contributions of organisational culture as perceived to have an
effect on the organisation, in relation to the adoption of BIS. The following subthemes were identified
(a) change management and (b) organisational structure.

Change management. The participants identified change management from the interviews as an
element that affects employees in the organisation. Change management deals with approaches to
managing change where people and resources are concerned in an organisation (Al-Ali, Singh, Al-
Nahyan and Sohal, 2017). According to Yeoh, Koronios and Gao, (2008), every organisation goes
through a transition at a point in its lifecycle. Aladwani (2001) expressed that organisational transitions
bring about changes that affect processes, technology and people in the organisation. The officials in
the organisation should be involved in the change effort to ensure that things like the BIS are
implemented and adopted successfully (Yeoh, Koronios and Gao, 2008).

The participants reported that changes in the organisation such as the introduction of new
technologies, leadership changes or new strategies, have required resilience from the staff.

“There have been changes in administration and the organisation is moving into the 4IR space.
It is exposed to more ICT interventions than before. That requires a lot of flexibility and
adaptability by the staff” (A6).

“The situation we currently find ourselves in, sometimes change is not a bad thing. You are
forced to do things merely because of the challenges that your environment creates. . .. The
organisation has to build fluidness and flexibility when it comes to systems and ICT tools” (A3).

It was apparent from the participants that the staff had become accustomed to operating in a certain
way in the organisation. It was recognised that people are comfortable with the status quo and that
this has hindered BIS adoption. For example, A5 mentioned that

“I do not think people have adopted the BIS as widely as they could. Most staff still choose to
come to me for assistance with accessing business reports. They know the information is there
and where to access it. | believe it is a change management issue”.

“I think there is a lot of uncertainty about where we are going and what we are doing as an
organisation. It affects the staff negatively” (A2).

The findings in the present study reveal that change management must be considered by the
organisation to enable people to adapt to change in a positive way. These findings support research
findings by Al-Ali et al. (2017) that change management is an important process that also impacts
organisational culture. Similarly, Metre (2009) suggested that managing change would be impossible
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without organisational culture, irrespective of the nature of the change. Change management is a
constant feature in any organisation and it presents opportunities for an organisation to increase its
productivity and profits (Lucey, 2008). Interestingly, change management has been linked very closely
with organisational culture and the role of leadership in the organisation (Baddah, 2016).

Organisational structure. Another aspect of organisational culture that was identified from the
interview data was organisational structure. The organisational structure is guided by i) a mechanistic
system where task communications go through the chain of command and thus tasks are specialized
or ii) an organic system where there is no communication hierarchy and tasks are diversified
(McKenna, 2020). The manner in which individuals work together to achieve a common goal is
determined by the organisational structure, after establishing the right norms and values (Saghafian,
Laumann and Skogstad, 2021). The participants have reported their perspectives on the structure of
the organisation, for example,

“Generally, the organisation is so in silos... that if you bring a system, that tries to project

information for the entire organization, it's not the entire organization that will buy into it
(A4).

“I think adoption is impacted by the fact that perhaps people have not actually settled into
their roles. So, what you are dealing with is an organisation that is very fractured and
fragmented” (N3).

The participants expressed their concerns about the fragmented and siloed structure of the
organisation. Furthermore, they expressed concerns about the changing structure of the organisation
and its impact on staff. For example,

“The organisation is going through another restructuring process and this is causing problems.
So, I think there's a lot of uncertainty about where we are going and what we are doing as an
organisation. We work in silos. | think that's an important and big challenge. Although it may
be said that we work together, we don't work together” (N1).

“The divisions in the organisation are not all directly responsible for the performance of the
organisation. The organisation’s design has allowed for a situation where BIS tools and related
systems are the responsibility of one division and not others. A lot of organizations have
integrated [structure] to ensure that all people are responsible for the achievement of targets
and the business or core business” (N2).

The finding in this study shows that organisation structure contributes to the manner of working
relations and the performance of the organisation. In particular, it has been pointed out that
organisational structure has affected the delegation of responsibility for BIS tools. Ultimately,
therefore, organisational structure influences the adoption of BIS tools.

In the literature, organisational structure has been categorised into two dimensions: (a) centralization
where the decision-making power is centralised to a few people (Andrews, Boyne, Law and Walker,
2009), and (b) formalisation which denotes how roles and procedures are defined in the organisation
(Olson, Slater, Tomas and Hult, 2005). The present finding concurs with the discovery by Kang (2006),
that a less centralised and formalised organisational structure creates flexible decision-making
processes and autonomous working operations. Furthermore, the organisational structure has been
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seen to play a role in the culture of an organisation including facilitating communication and
interaction amongst workers (Johnson, Donohue, Atkin and Johnson, 1994).

4.3.2.2 Stakeholder engagement

The second emerging theme in the organisational category was stakeholder engagement. Support for
this theme was found in the literature.

The implementation of solutions such as BIS usually brings about major business process changes
(Kesner, 2008). Stakeholders have conflicting expectations from the implementation of the BIS and a
successful adoption depends on their support and involvement (Mostert-Phipps, Pottas and Korpela,
2013). The key stakeholders impacted by the BIS must be involved throughout the cycles of
implementation to provide contributions that add value to the technology adoption effort in the
organisation (Yeoh, Koronios and Gao, 2008). The following subthemes were identified (a)
requirements gathering and, (b) information sharing as pertinent to stakeholder engagement in the
organisation.

Requirements gathering. Requirements gathering entails the documenting of functional and technical
requirements from the BIS by identifying and engaging with relevant business stakeholders (Astrix,
2018). The organisation should undertake a process that clearly articulates the needs of business units
that are addressed by the BIS (Mitre, 2013). Potential system users from business units should then
be engaged to gain an understanding of the requirements they may have.

It emerged from the interview data that requirements gathering was perceived by the participants to
be significant. The following examples were shared by the participants,

“When you want to implement something new you normally gather user requirements to
capture what it is that users want out of new technology. User requirements could have been
gathered from senior management, at least, it would have been helpful” (Al).

“The implementors should hold sessions to understand what the requirements are from the
units in the organisation” (A2).

“Senior managers only were consulted to gather requirements. | am not aware if the other
levels were engaged for this exercise” (A6).

Participant N1, who has not yet adopted the BIS, reported that,

“We drew up so many user requirements, we have many booklets of that and we just cannot
get to that point of our requirement being met” (N1).

The finding in this study suggests that requirements gathering should be conducted with the key
stakeholders of the BIS. Kesner (2008) found that the requirement gathering process is key to building
stakeholder commitment to the Bl project. Astrix (2018) states that it is best practice for system
requirements to be gathered and documented. During the requirements gathering sessions the
employees ought to be involved in the design of the system to cater for their identified needs and
business priorities (Almamari, 2016).
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Furthermore, Conner (1993) found that the involvement of employees in requirements gathering
enables them to influence and be familiar with the direction and decisions to be made in the
organisation about the BIS. Kesner (2008) indicated that failure to engage stakeholders for serious and
sincere requirements gathering may lead to an expensive and underutilized solution that does not
meet the needs of the organisation.

Information sessions. Another subtheme that emerged from the interview data was information
sessions that form part of stakeholder engagements. The participants indicated that information
sessions were necessary during the introduction of BIS tools to create greater awareness in the
organisation.

“I think information sharing sessions need to be held with the staff, to inform them about all
these available tools. Because it's not only the BIS. There's a number of other tools, which are
not known” (A2).

“The introduction of the BIS was supposed to be communicated via information sessions,
internal communication to everybody, then arranging training for staff to attend. We normally
do that when there are new things in the organisation. Finance does that when there are new
changes, they organize information sessions; HR they organize information sessions” (Al).

“The lack of communication to staff and lack of knowledge about upcoming technologies,
coupled with the organisation’s perpetual restructuring, has created a lot of uncertainty
amongst the staff” (N3).

From a contrasting point of view, Participant A5 reported that

“There is a general awareness about the availability of the BIS in the organisation. Senior
managers are aware of the data and the tools available to access the information. The
awareness of the BIS has grown significantly since when it was first introduced in the
organisation”.

The findings reveal that information sessions about the BIS tools were lacking in the organisation.
Although there were contrasting views about the level of awareness, it was apparent from the
interview data that information sharing sessions were a necessity to engage with the stakeholders.
The finding supports a study by Kesner (2008) that found it is necessary to hold information sessions
throughout the life cycle of the BIS project. A study by Mclntosh, Ascough, Twery, Chew et al. (2011)
also expressed the need to embrace stakeholders throughout the design and development process. It
was further discovered by Kannabiran and Dharmalingam (2012) that simple awareness about
developments in the organisation is not sufficient for the adoption of technology.

4.3.2.3 Organisation size

From the interview data, the third theme that was identified is organisation size, an a priori theme
that matches one of the factors identified from the literature. The size of the organisation is often
measured by the number of employees (Rogers, 2003). The theme was characterised by one
subtheme — ‘number of employees’.
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Damanpour (1992) asserts that organisation size is an important determining factor in the adoption
of information systems in the organisation. The significance of the impact of organisation size on
technological adoption varies per differing industries (Ifinedo, 2011).

Number of employees. It was clear from the interview data that the number of employees in the
organisation that adopted the BIS was small. The participants regard the organisation as small in size
and had the expectation that the BIS would have been adopted by all employees since they were not
large in number. The following examples were noted,

“We are a very small department. And this could have been adopted through the department
as a whole” (A1).

“I think the size of the users it's too small. So, | wouldn't necessarily only say of the
organization, | think of the users too. | don't know officially, how many users are there. But just
having seen that it's limited to senior managers” (A4).

In a differing perspective, Participant A3 regards change management as more important than
organisation size. For example,

“I do not think size has anything to do with the non-adoption of the BIS. The organisation has
to build fluidness and flexibility when it comes to systems and ICT tools” (A3).

Consistent with study findings by Rouhani et al. (2018b) and , this study has found the number of
employees to be a measure of organisation size in the adoption of BIS. The present study found that
the size of the organisation did not affect the adoption of BIS. This finding was consistent with research
by Lee and Xia (2006) and Kotze and Mudzana (2015) which also found that size of the organisation
was not influential to the BIS adoption. Contrary to the current findings, Walker and Brown (2019) and
K. Zhu et al. (2006) in their study found that organisation size was influential in the adoption process.

4.3.2.4 Available financial resources

A fourth theme ‘available financial resources’ is an a priori theme identified from the interview data.
This theme also corresponds with a factor identified in the literature, which showed that available
financial resources have potential effects on the adoption of BIS in the organisation. Budget issues
were the subtheme that was identified as salient in the organisation.

Budget issues. The adoption and implementation of the BIS requires funding. The participants
indicated that budget constraints in their organisation presented a challenge in acquiring licenses to
use the solution.

“I think funding has been a big, big issue at the institution, especially for ICT services. So I'm
sure it's because of budgetary constraints, maybe on the ICT budget, that only a certain
number of people can access (BIS), and not every single person” (A5).

“At some stage, we were told about limited licenses when they started the whole thing. | also
spoke about it, | said why can't | have access to the BIS and they said no they bought few
licenses” (A1).
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“The kind of a system that you want that can be so good for the entire organisation normally
depends on a good budget. So, money has been a factor too” (N2).

“The BIS tool would probably be widely adopted if the availability of licenses was not a
challenge. Not everybody has access because the licensing issue is a problem” (A3).

“I think there are challenges with the funds available, for the whole ICT tools. Management
could have looked at divisions and assessed if the BIS is a requirement in that area while
considering the costs and funds available.” (N1).

Participant A2 offered a differing perspective on the budget issue for ICT in the organisation.

“As far as | know the organisation owns the license of the BIS to make the tool available and
accessible to staff. There was a budget allocated to the procurement and implementation of
the BIS solution. Therefore, the diminishing budget should not be a factor in the adoption of
BIS” (A2).

The present study findings reveal that the constrained budget has an effect on the adoption of the
BIS. A study by Cragg and King (1993) revealed that the lack of available budgets affected the adoption
of IT innovations. Budget constraints have also been found to have a direct relationship with the
adoption of technological innovation (Premkumar, Ramamurthy and Crum, 1997). Adebambo and
Toyin (2011) identified the high cost of technology as a hindrance to adoption, and Kannabiran and
Dharmalingam (2012) concurred that constrained financial resources are inhibitors to the adoption
and use of technology.

4.3.2.5 Summary of findings for Research Question 2

The researcher has gathered from the interview data four themes, (a) organisational culture, (b)
stakeholder engagement, (c) organisation size, and (d) available financial resources. Organisation size
and available financial resources correspond with a priori organisational factors obtained from the
framework. The other two themes, organisational culture and stakeholder engagement, emerged
from the interviews and data analysis. No further themes emerged from this category.

The emerging theme organisational culture was characterised by change management and
organisation structure. The present findings show that ‘change management’ is an important process
that must be considered by the organisation to enable people to adapt to change in a positive way. It
supports findings by Al-Ali et al. (2017) that change management is an important process that impacts
organisational culture. The organisational structure was found in the current study to contribute to
the manner of working relations and the performance of the organisation. The present finding
concurred with the discovery by Kang (2006), that a less centralised and formalised organisational
structure creates flexible decision-making processes and autonomous working operations.

The emerging theme stakeholder engagement was characterised by requirements gathering and
information sessions. Requirements gathering was found to be important and should be conducted
with key stakeholders. The finding supported a study by Kesner (2008) which discovered that the
process contributes to building commitment to the BIS project. Information sessions have been found
to be a necessity to embrace stakeholders throughout the BIS design and development process.
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Organisation size was a priori theme, described by the number of employees in the organisation. In
addition to identifying the number of employees as a measure of organisation size, Rouhani et al.
(2018Db) also considered the number of employees in the IT department with the expertise to apply
IT-related changes. Organisation size was found as not influential to the adoption of BIS, consistent
with the finding by Lee and Xia (2006).

The a priori theme of available financial resources was unveiled by the subtheme budget issues that
affected the adoption of the BIS tool. Budget constraints have also been found by others to have a
direct relationship with the adoption of technological innovation (Premkumar, Ramamurthy and
Crum, 1997).

The presentation of findings for research question 2 is now concluded. The next section presents
findings related to research question 3 on environmental factors affecting BIS adoption.

4.3.3 Research Question 3: Environmental factors affecting BIS adoption

RQ3: What external environmental factors are perceived to influence the adoption of the visualisation
and exploration BIS in the public sector organisation?

The objective of Research Question 3 was to examine factors in the external environment that affect
BIS adoption in the organisation. Competitors and Service Provider support were the original factors
to be inquired into by research question 3. The interview questions were adjusted and the factor
competitors was replaced by government regulations. The adjustment was guided by the responses
and evidence from the first few interviews with participants. The participants indicated that the
organisation, being an entity of the state, does not have competitors as it is the only organisation
mandated to provide its services in the public sector. Therefore, it was anticipated that subsequent
interviews exploring competition may not yield any meaningful evidence. In addition, it was
discovered that there are certain government regulations that may have had an influence on adoption.

Table 4.3-3 lists a priori themes that correspond with factors identified from the literature and
subthemes that have emerged from participants as external influences on organisation adoption of
BIS.

Table 4.3-3 Overview of themes and subthemes on environmental factors.

Theme Sub-theme Initial codes

Government regulation Public service policy Rules to adhere to
Business principles to follow
Government regulation

Service provider support Training and system support | Implementation support
On-going training
System knowledge
Demonstrations

Internal system support
Online support
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4.3.3.1 Government regulation

The government regulation emerged from the interview data as a theme that corresponds with the a
priori factor identified in the literature. The government issues guidelines to regularise industries and
organisations that operate in the country.

Public service policy. From the interview data, it is apparent that the organisation operates with strict
regulations and prescripts. The participants explained that the organisation follows public service
policies. Public service policies include guidelines and principles with which organisations must comply
in the course of their operations.

It emerged from the interview data that the participants identify a relationship between regulations
to be complied with and the adoption of new technologies in the organisation.

“We have to comply with the auditing authority and their requlatory requirements and so on”
(A1).

“Regulations stifle government organisations' ability to adapt to a paperless environment and the
adoption of technological tools” (A2). Participant N1, who has not yet adopted the BIS, shared their
view that the organisation should be enabled to find its own technology solutions. For example,

“But we know what we need. | think we should take control of that because we know what we
need, and we cannot let other people come and bring systems to us. We know where the
challenges are, who knows better than us” (N1).

This study reveals that policies that regulate the operating environment of the organisation must be
considered when adopting technological innovations. This finding supports the study by Pan and Jang
(2008) which discovered that public sector organisations are governed by regulatory prescripts which
in turn affect the adoption of technological innovation. The adoption of new technologies can be
encouraged or discouraged by the government (Oliveira, Thomas and Espadanal, 2014), when it
develops technology frameworks and guiding principles for entities and organisations to follow in their
business operations (Xu, Kevin and Gibbs, 2004).

4.3.3.2 Service provider support

The next theme to emerge from the interview data was service provider support. It was apparent that
the participants regarded service provider support to have potential effects on the adoption of BIS in
the organisation. This theme is characterised by a subtheme training and system support

Training and system support. The participants identified that the provision of training and education
on the visualisation and data exploration BIS to employees in the organisation was important. Training
support includes demonstrations of the BIS features and functions, in-depth curricula presentations
on its use, and ongoing general support.

“At the initial introduction of the tool, only a select number of staff were trained to use the
tool. The rest of the organisation simply knew about the tool and was reluctant to jump on
board and adopt the tool. After a year there was training provided to a cohort of managers on
the BIS tool. Only after the training was their adoption when the benefits of adopting the
solution were apparent” (A6).
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It was apparent from the interviews that there was an improvement in providing training on BIS to
potential users. For example,

“I was never trained and | taught myself. The next person may not be comfortable enough to
try out the solution with the fear to mess up the data. So, people would stay away and not
adopt the solution” (A2).

“There has been a push from ICT to ensure there is training by the service provider for, mostly
administrative staff, and the rest of the staff” (A3).

“The support from the service provider has been more visible lately than at the beginning when
the BIS was introduced in the organisation” (A3).

The participants that had not yet adopted the BIS reported that they had not received any training on
the solution. For example,

“I did not receive any training on the solution. Training and knowledge on tools implemented
in organisations should not be based on rank. All levels in the organisation should be trained”
(N2).

“We were never trained in our division on the BIS and therefore did not adopt it. It was,
therefore, difficult to adopt the solution without the requisite knowledge and training of the
solution” (N4).

The interview data reveal that training on the solution was not provided adequately across the
organisation, and this had an effect on the adoption of the solution especially as the non-adopters
received no training at all. This finding supports the discovery by Mostert-Phipps, Pottas and Korpela,
(2013) that insufficient training on the use of the technology may lead to resistance to adoption and
affect the motivation to use the BIS. A study by Grubljesic and Jaklic (2015) also discovered that BIS
training assists users to be familiar with the technology. When training is provided, potential adopters
gain hands-on exposure to the solution and develop positive attitudes when appreciating its quality
attributes and potential benefits (Aladwani, 2001). Woodside (2011) highlighted that training and
education are important to enhance the knowledge and appropriate use of a system thereby
impacting full adoption. It helps staff to adjust to the change introduced by the system (Aladwani,
2001). Reiter, Meyer and Parrott (2019) also suggested that much greater and enduring success would
be possible when there is ongoing communication and training to advance continued awareness of
the BIS process, tools, and outputs.

4.3.3.3 Summary of findings for Research Question 3

The researcher gathered from the interview data two themes (a) government regulation and (b)
service provider support. The two themes correspond with a priori environmental factors obtained
from the framework. The original a priori theme competitors was replaced by government regulation
as guided by evidence collected during the interviews. No further themes emerged from this category.

This study reveals that the effect of policies that regulate the operating environment of the
organisation must be considered when adopting technological innovations. This finding supports the
study by Pan and Jang (2008) that discovered that public sector organisations are governed by
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regulatory prescripts which in turn affect the adoption of technological innovation. The study also
identified ‘training and system support’ as components of service provider support. The present
findings show that training plays a key role in the introduction and adoption of BIS in the organisation.
It exposes users to the technology and provides hands-on knowledge required to consume features
and functions of the BIS, supporting the findings of Grubljesic and Jaklic (2015), Woodside (2011) and
Aladwani (2001) on the effects of training.

4.3.4 Reasons why the identified factors influence the adoption of BIS

The reasons why the factors were perceived to influence the adoption of BIS were mentioned when
answering each of the previous three research questions, while the factors in the three TOE categories
were being identified and discussed.

In analysing the data for frequently mentioned reasons senior managers feel the factors influence the
adoption of BIS, three themes have been identified from the data as the most important: (1)
Stimulation of employee interest, and (2) Importance of data quality. The themes are also depicted in
the codebook (see ANNEXURE F). Table 4.3-4 below lists the themes and sub-themes that were
identified from the data as the most important reasons that influence the adoption of BIS.

Table 4.3-4 Overview of reason themes and sub-themes influencing adoption of BIS.

Theme Sub-theme Initial codes
Stimulation of Information sessions Expectations from a new work tool
employee interest End of manual way of doing things

Possibility to collaborate with others
Interesting new work tool

learning
Addressing challenges
Easy management tools

Requirement gathering Opportunity for self-development and

Change management Adaptation
Communication
Training On-going training

Demonstrations
Online support

Importance of data Data processing and integration A tool to manage data
quality Faster processing of information
Improved information quality

4.3.4.1 Stimulation of employee interest.

The first theme derived from frequently mentioned sub-themes in the interview data was the
stimulation of employee interest. Stimulation of interest involves convincing employees to be
interested in the solution that the organisation intends to adopt. When adopting a new solution in the
organisation it is important to capture the attention of employees who are the potential adopters and
ultimate users of the solution (Rouhani et al., 2018b). Employees that are interested in the BIS are
more inclined to adopt it. Aladwani (2001) indicated that the interest of employees in a technological
solution affects the way they receive it.
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The following sub-themes were identified from the interview data as they were frequently mentioned
by the participants to be contributing reasons that influenced their adoption of the BIS; (a) information
sessions, (b) gathering requirements, (c) change management and (d) training. These sub-themes
were categorised as stimulants of employee interest.

These sub-themes have all been discussed before, but their contribution to the theme ‘stimulation of
employee interest’ is shown here.

Information sessions. The participants identified information sessions as one of the contributing
elements that stimulate the interest of employees in the BIS. The participants revealed that they were
introduced to the BIS during the information sessions.

“| started paying attention to BIS after attending a few knowledge sessions” (A2).

“The awareness of the BIS has grown significantly since when it was first introduced in the
organisation” (A5).

Consistent with the study by Mcintosh et al. (2011), this study has found that information sessions
about new technology have ignited the interest of employees about it and how it can address their
challenges. Furthermore, the finding supports a study by Quinn (2010) that information sessions are
the reason that employees gain adequate context about the solution to make their adoption decision.

Requirements gathering. Another aspect that stimulates interest in the technology is the gathering of
requirements for the BIS. During requirements gathering sessions the employees specify features they
wish to see in the solution that will address their problems and challenges in the organisation.
Almamari (2016) indicated that the involvement of employees when gathering requirements makes
them interested in building the solution.

“Our unit has been waiting to see how the solution caters for our requirements” (N1).

The findings reveal that the requirements gathered from the organisation generate anticipation in
employees for what the technology can bring. The anticipation further stimulates interest in the
technology solution. Kesner (2008) has also found that when the gathering of requirements is on
employees’ terms, they are open to possibilities of the BIS on strategic business needs.

Change management. During the interviews, it was revealed that the employees were expected to
embrace the change that the organisation was experiencing. This involved adopting new ways of
working including new technologies. It is mentioned in the literature that organisations undergo the
process of change at one point in its lifetime (Yeoh et al., 2008). The employees are expected to adapt
and embrace the new changes in the organisation.

“Everyone in the organisation is shifted to a position where they either adapt or ship out” (A3).

This study has found that employees developed an interest in the BIS because of the changes initiated
in the organisation. These findings support the research findings by Lucey (2008) that change
management presents opportunities for both the employees and the organisation to develop and be
productive.
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Training. The participants identified the importance of training as another influential aspect that
created interest in the BIS. The training that employees were exposed to elevated their knowledge
and confidence in the solution.

“It was, therefore, difficult to adopt the solution without the requisite knowledge and training
of the solution” (N4).

The findings in this study show that when employees are trained in the new technology solution they
are more interested and develop confidence in the system. This finding is consistent with the study by
Aladwani (2001) who discovered that training increases employee hands-on exposure and positive
attitudes in the system. The finding is further corroborated by Grubljesic and Jaklic (2015) who also
found that BIS training assists employees in being familiar with the technology.

4.3.4.2 Importance of data quality.

As the participants shared their perceptions about the technology, they also revealed that they
perceive the importance of data quality as the reason why ‘data integration’ is perceived as important
in their adoption of the BIS. This is because the BIS helps them to verify the quality of the integrated
data they are working with. The participants consider that their work and reporting depend on the
quality of data the organisation possesses.

“With the BIS we are able to evaluate data and evaluate whether it is accurate” (A1).
“My managers can verify the information for their areas of responsibility” (A6).

The findings in this study show that because data quality is important, it is necessary to verify the
quality of data, particularly when it is being integrated with other data. This is the reason that data
integration is perceived to be influential in the adoption the BIS. Isik, Jones and Sidorova (2013) posit
that data quality is of utmost importance in many organisations that employ BIS as it also affects its
success. Furthermore, Chae, Yang, Oslon and Sheu (2014) found that the BIS initiative should focus on
data quality in order to take advantage of the use of data and analytics.

4.3.4.3 Summary of reasons

The researcher has gathered from the interview data two themes perceived to be important reasons
for choosing factors that influence the adoption of BIS in the organisation. This study found the
stimulation of interest in employees of the organisation in the BIS to be an influential reason. This
theme was motivated the perception that information sessions, requirements gathering, change
management and training are important. This finding supported the study by Smith, Mandy and Lu
(2004) that interest in technology innovation is elevated through engagement with stakeholders.

Furthermore, this study identified the importance of data quality as an important reason for choosing
factors that influence the adoption of BIS and it motivated the perception that data integration is
important. This finding supports the study by Isik et al. (2013) who postulate that data quality is of
utmost importance for organisations that employ BIS, also affecting its success.
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4.4 CHAPTER SUMMARY

This chapter presented the findings of this research study. This qualitative study aimed to answer the
main research question: What do division managers perceive as salient factors that affect the adoption
of the visualisation and data exploration BIS in the public sector organisation and what do they
perceive to be the reasons for the affecting factors being important? The researcher has captured the
perceptions of senior managers in a public sector organisation about the factors that are believed to
influence the adoption of BIS in the public sector organisation and has explored what the reasons for
this could be.

A thematic analysis of the data from the interviews revealed 10 themes, which were presented within
each research question: (1) expected benefits of the technology, (2) compatibility, (3) organisational
culture, (4) stakeholder engagement, (5) organisation size, (6) available financial resources, (7)
government regulation, (8) service provider support, (9) stimulation of employee interest, and (10)
importance of data quality.

Research Question 1 was what aspects of the visualisation and data exploration of BIS are perceived
to influence the adoption of the BIS in the public sector organisation? The objective of the question
was to evaluate senior managers’ perspectives of data visualisation and data exploration in BIS and
understand what aspects of this are perceived to influence BIS adoption in the organisation. Two
themes emerged from the interview data, (a) expected benefits and (b) compatibility, that
corresponded with a priori technological factors obtained from the framework. This study identified
ease of use and relevant and efficient reporting as components of the expected benefits of the BIS.
The present findings show that BIS interfaces are user-friendly and enable users to interact with the
tool with minimum education and training. The findings also supported findings by Hocevar and Jaklic
(2010), who noted that users were very satisfied with the intuitiveness of the BIS tool. This study
suggested that the solution is compatible with the operational needs of the organisation. The present
finding supports research findings by Agarwal and Prasad (1997) that an innovation that fits with task
and work behaviour is compatible.

Research question 2 was what organisational factors are perceived to affect the adoption of the
visualisation and data exploration BIS in the public sector organisation? The objective of the question
was to examine the factors within the organisation that are perceived to have an influence on the
adoption of data visualisation and data exploration BIS. Four themes emerged from the interview data,
(a) organisational culture, (b) stakeholder engagement, (c) organisation size, and (d) financial
resources. Organisation size and financial resources corresponded with a priori organisational factors
obtained from the framework. The theme organisational culture was characterised by change
management and organisation structure as elements that the study identified affect the culture in the
organisation. The present findings show that change management is an important process that
enables people to adapt to change in a positive way. These findings support research findings by Al-
Ali et al. (2017) that change management is an important process that also impacts organisational
culture.

The theme stakeholder engagement was characterised by requirements gathering and information
sessions. Requirements gathering was found to be important and should be conducted with key
stakeholders. The finding supported a study by Kesner (2008) which discovered that the process
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contributes to building commitment to the BIS project. Organisation size was a theme described by
the number of employees in the organisation. In addition to identifying the number of employees as a
measure of organisation size, Rouhani et al. (2018b) also considered the number of employees in the
IT department with the expertise to apply IT-related changes. The theme of available financial
resources was unveiled by the subtheme budget issues that affected the adoption of IT innovations.
Budget constraints have also been found to have a direct relationship with the adoption of
technological innovation.

Research question 3 was what external environmental factors are perceived to influence the adoption
of the visualisation and exploration BIS in the public sector organisation? The objective of the question
was to examine factors in the external environment that affect BIS adoption in the organisation. Two
themes emerged from the interview data, (a) government regulations and (b) service provider support.
The two themes correspond with a priori environmental factors obtained from the framework.

This study revealed that policies that regulate the operating environment of the organisation must be
considered when adopting technological innovations. This finding supported the study by Pan and
Jang (2008) that discovered that public sector organisations are governed by regulatory prescripts
which in turn affect the adoption of technological innovation. The study also identified training and
system support as components of service provider support. The present findings showed that training
support exposes users to the technology and provides hands-on knowledge required to consume
features and functions of the BIS, supporting the findings of Grubljesic and Jaklic (2015), Woodside
(2011) and Aladwani (2001) on the effects of training.

When examining the reasons why managers in the organisation perceive the identified factors are
influential on the adoption of the available BIS, three themes emerged from the interview data, (a)
stimulation of employee interest, and (b) importance of data quality. These findings support the
findings by Isik et al. (2013) who posits that data quality is of utmost importance in many organisations
that employ BIS as it also affects its success. Additionally, Chang, Hsu and Shiau (2014) found that
creating quality reports on the BIS is important for the jobs of managers. Nygaard, Graversgaard,
Dalgaard, Jacobsen and Schaper (2021), in their study, found that interest in technology innovation is
stimulated by engaging stakeholders.

The following chapter discusses and summarises the findings while referring to the literature reviewed
in Chapter 2. The results are aligned to the research questions while they are categorised according
to the TOE framework that provided the lens through which this study is conducted. The suitability of
the TOE framework for the BIS adoption research is also discussed.
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CHAPTER 5 : DISCUSSION OF FINDINGS

5.1 INTRODUCTION

This chapter discusses and summarises the findings that emerged from the data analysis phase of this
research, as presented in the previous chapter. The chapter draws from the theoretical literature of
the study to interpret the findings. The findings are discussed and interpreted in relation to the
research objectives and research questions. The main research objective was to explore factors that
division managers perceive to be salient in influencing the adoption of the business intelligence
solution available in the public sector organisation?

The research questions and related themes are presented next.
Research questions:

e RQ1: What aspects of the visualisation and data exploration BIS are perceived to influence the
adoption of the BIS in the public sector organisation?

e RQ2:What organisational factors are perceived to affect the adoption of the visualisation and data
exploration BIS in the public sector organisation?

e RQ3: What external environmental factors are perceived to influence the adoption of the
visualisation and exploration BIS in the public sector organisation?

The study was underpinned by Tomatzky and Fleischer’s Technology Organisation Environment (TOE)
framework (Tomatzky and Fleischer, 1990) which was applied previously in the adoption of IS at the
organisation level (Premkumar and Roberts, 1999; Zhu et al., 2006; Baker, 2012). The framework
provided the lens from which adoption was studied by considering influences from the technology
context, the organisational context, the environmental context as well as the reasons why the
identified factors influence the adoption of BIS.

Technological
Context

* Expected Benefit
* Compatibility

BIS
Adoption

Environmental Organisational
Context Context

« Service provider . :vailable Financial
support esources
* Stakeholder engagement
* Organisational culture

Figure 5.1-1 Final conceptual model of factors affecting BIS adoption — adapted from Tomatzky and
Fleischer, 1990

Page 61 of 103



5.2 RESEARCH QUESTION 1: WHAT ASPECTS OF THE VISUALISATION AND DATA EXPLORATION BIS ARE PERCEIVED TO
INFLUENCE THE ADOPTION OF THE BIS IN THE PUBLIC SECTOR ORGANISATION?

The BIS enables data exploration and converts data into useful information. Information can be
visualised to create forecasts and graphs based on historical data and to provide strategic insight. It
impacts organisational decisions that enable the organisation to achieve its goals and strategic
objectives.

RQ1 aimed to identify and explore the aspects of the technology that are influential in the organisation
in the adoption of the BIS. In the technology context of the framework compatibility and expected
benefits were factors identified in the literature. These factors were expected to be important in the
adoption of BIS in the organisation. Both these factors were confirmed to be applicable to this study
and were corroborated by the literature.

Data integration and performance monitoring were aspects found to contribute to the compatibility
of the BIS in the organisation. Ease of use and efficient reporting are both contributing aspects to the
theme expected benefits from the technology; as shown in Figure 5.2-1. It is believed there is a close
relationship between data integration, performance monitoring and reporting subthemes. Since data
integration is considered to be an important influence on BIS adoption, it is discussed first.
Performance monitoring and reporting are discussed together, while ease of use is discussed last.

Technological Context

Data integration\

Performance monitoring »e  Compatibility

Ease of use Expected
/ benefits

Efficient reporting

Figure 5.2-1 Contextual diagram of aspects contributing to technological factors that affect BIS
adoption.

5.2.1 Data integration

Very often the data are found to be unclean, incomplete and fragmented, therefore not readily usable
in BIS (Sahay and Ranjan, 2008). These data outliers have to be corrected at the source system, and
data from different sources need to be integrated. Data that has not been successfully integrated and
cleaned could discourage users from adopting the BIS.

Data integration is vital for BIS adoption because it links various systems and the data together to
create value above and beyond what each individual system can create (lsik, Jones and Sidorova,
2013). The organisation’s source documents are received in hard copy and then captured into a data
management system. Outsourced service partners send data into the organisation in paper and
spreadsheet format with information on the services they rendered while at the clients’ sites. These
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two data streams are reconciled to create a complete view of the organisation’s service offerings. The
reconciled data is used to determine billing for clients and to compile preliminary reports.

Middle managers verify the captured data in their areas of responsibility for completeness and
accuracy. The BIS is used to check the captured data where disparities and inconsistencies are
detected from exception reports of outliers. One of the senior managers confirmed that:

“Previously we had to manually check that data is accurate and that we do not exceed the
threshold that is contracted. With the BIS we are able to evaluate data and evaluate whether
it is accurate.”

The major challenge observed was the delay in capturing and updating data from the source
documents into the primary systems at the end of each reporting week. Although this is not a
technological aspect, however, this delay affects the completeness and accuracy of reports from the
BIS and by the same token the billing information. The reporting output has a lag period of about 10
days which makes the information not to be current, as stated by another senior manager:

“There was a lag time between the reporting system and the reality on the ground. We
sometimes had to delay reporting by at least 10 days so that narrative reports are reflective
of what is visible on the dashboard.”

For the BIS to be fully effective in data integration it depends on data quality. When data are accurate,
consistent, and can be trusted then it is regarded to be of good quality (Hartley and Seymour, 2011).
The data warehouse is usually the integration point for data from distributed sources (Dayal et al.,
2009). However, the quick integration and data cleaning provided by the BIS is sufficient for the
organisation for now.

Data integration plays a very important role in the data processing and querying effort of the
organisation. Even though the data warehouse has not been implemented in the organisation at this
stage, it was revealed that the organisation is employing the BIS to create visuals using data integrated
from multiple sources. The capability to quickly check and clean data and integrate it for visualisation
has encouraged employees to adopt the BIS in the public sector organisation. The findings in this study
are confirmed by Isik et al. (2013) who also found that BIS seamlessly integrates with other systems
and affords the organisation capabilities to integrate data. Furthermore, Mathu and Tlare (2017) also
found that data integration facilitated improved adoption of information systems in organisations.

5.2.2 Performance monitoring and reporting

The BIS is very capable of generating many multidimensional business reports from the integrated
data. The data are processed to generate these various reports that enable management to drill down
for additional details and support them in their tactical and strategic decision-making process. Reports
generated by the BIS help monitor the performance of both the operational and financial aspects of
organisational activity.

Operational managers have benefited from the access the BIS has given them to graphical reports
where they can view operational activities in their areas of responsibility. At the end of each week, a
consolidated report is compiled for submission to division heads.
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“Compiling reports used to be a tedious task. The staff were very excited about the tool since
its launch. It is easier to draw reports from the system” (A2).

The reports comprise details of services requested and delivered by the outsourced service partners
during the week. Operational managers rely on the data received and captured into source systems
to ascertain that services that were requested by clients have been provided, the extent to which this
was accomplished and if there were additions to services provided or discrepancies to what was
initially requested.

The reports depict the performance of the organisation for the week of reporting. Monthly and
quarterly reports are used to monitor the overall performance of the organisation. It is evident that
the organisation has been able to exploit the data to draw performance information.

On the financial reporting side, the BIS provides reports that reflect the revenue generated by each
division and this is compared with the services provided. Where additional services have been
provided but were originally not requested, additional billing is generated for the clients’ accounts.

“The BIS tool provides age analysis reports. We are able to make managerial decisions by
analysing the historical data through the BIS. We are now also able to easily monitor our
expenditure against revenue generation” (A6).

The Finance division reconciles the revenue collected and monitors any shortfalls for further collection
or accounts that were overbilled for issuing credit notes. BIS reports assist divisions to monitor the
collection rate, perform age analysis of revenue and view the financial position of the organisation.

It was found during the interviews that the BIS provides valuable reports for managers. The easy
production of useful reports is also discussed in the literature. Rouhani et al. (2016) asserted that the
BIS tool assists with drawing valuable reports required for use in the decision-making process.
Similarly, Hocevar and Jaklic (2010) confirmed that quick and simple analyses and reports that
aggregate and drill into the data can be drawn easily from the BIS. Furthermore, Wanda and Stian
(2015) and Wieder et al. (2012) also confirmed that the BIS provides efficient reporting capability
through fully automated and easy to use standard reports and self-service ad hoc reports.

5.2.3 Ease of use

Ease of use and user-friendliness are benefits of the BIS that were immediately visible to the early
adopters of the technology. The solution only requires a basic level of knowledge and expertise that
most employees already possess. One senior manager confirmed that:

“is very easy to use and has elements of self-service where a user with the appropriate access
rights can even generate and share own reports on the platform” (A5).

The BIS uses preconfigured data marts and datasets that are explored to run sophisticated queries.
Adopters are enabled to design their own visualisation reports, charts and graphs by selecting and
running pre-programmed queries. The capability to generate own reports has been received as a
significant benefit by the adopters of the BIS. Reports can be interlinked such that when querying one
report the user is able to view the effects on related reports to gain complete insight from the data.
Hocevar and Jaklic (2010) also describe the benefit of the BIS to be an increased autonomy and

Page 64 of 103



flexibility of users to create quick and simple analyses and reports that aggregate and drill into the
data. Gaining this business intelligence used to be a tedious exercise for managers.

What is interesting here is that the adopters of BIS find the tool very intuitive. Despite not being
trained, many users can autonomously use the BIS to create custom visual analytic reports. These
reports can be shared easily with other stakeholders in the organisation, directly from the platform.
Users are also able to export their analytics to more popular formats such as PDF, Excel and JPEG
images for easy use in presentations and narrative reports.

The ease of use and intuitive nature of the BIS are important contributors to the expected benefits of
the BIS. It is clear that the use of the tool is increased by the intuitive ease of use which encourages
the adoption of the BIS. There is evidence in the research literature that supports this idea.
Moslehpour, Pham, Wong and Bilgicli (2018) and Sanitnarathorn and Prajaknate (2018) have found in
their studies that the less complicated and easy to use a technology application is, the more likely it
will be adopted. These findings further concur with Sandema-Sombe (2019) who found that ease of
use was key for users in accepting the BIS. Therefore, ease of use is important in the adoption of BIS
in the organisation.

Summary of Research Question 1

The implemented BIS does not solve all the immediate data quality and integration problems but it
does assist with data integration and it does definitely provide the organisation with the much needed
and efficient reporting capability to make decisions and monitor organisational performance. This is
certainly a factor that has encouraged the adoption of BIS in the public sector organisation.

Data integration and performance monitoring are traits of compatibility of the BIS. Compatibility is a
factor identified from the technology context of the TOE framework. These traits have contributed
immensely to making the solution compatible with the organisation’s operations. Data integration is
crucial in processing and querying data to create visualisations. This was also discovered by Isik et al.
(2013) in their study that BIS integrates data from various source systems. Additionally, data
integration through the BIS improved the adoption of information systems (Mathu and Tlare, 2017).

Closely related to the compatibility factor efficient reporting and ease of use are some of the expected
benefits of the BIS technology. The BIS was found to provide quick and valuable reports for managers.
This was corroborated by Hocevar and Jaklic (2010) who also found that quick and simple analyses
and reports can be drawn from the BIS. Furthermore, BIS was confirmed to be easy to use and provide
efficient reporting capabilities (Wieder, Ossimitz and Chamoni, 2012; Wanda and Stian, 2015).
Additionally, Sandema-Sombe (2019), Moslehpour et al. (2018) and Sanitnarathorn and Prajaknate
(2018) asserted that BIS was adopted by users because it is easy to use. Compatibility and expected
benefits are important in the organisation in influencing BIS adoption.

5.3 RESEARCH QUESTION 2: WHAT ORGANISATIONAL FACTORS ARE PERCEIVED TO AFFECT THE ADOPTION OF THE
VISUALISATION AND DATA EXPLORATION BIS IN THE PUBLIC SECTOR ORGANISATION?

RQ2 aimed to uncover aspects within the organisation that are important in the adoption of BIS. In
the organisational context of the framework, organisation size and financial resources were factors
identified from the literature and were expected to apply in the adoption of BIS. The factor financial

Page 65 of 103



resources was confirmed to be applicable in this study. However, organisation size was found not to
be important in this organisation, contrary to the majority of literature that was reviewed.

Two more factors were identified in this study: organisational culture and stakeholder engagement.
Organisation culture was identified from literature but was not considered to be an important factor
in the organisation at the beginning of the study. The evidence from interviews confirmed that
organisational culture is an important factor in the adoption of the BIS. Stakeholder engagement is a
factor that was not found in the theoretical framework to be relevant for BIS adoption. However, it
was identified from the evidence as important in the organisation and was corroborated by literature.
The aspects that were found to contribute to the factors in the organisational context are shown in
the diagram below, Figure 5.3-1.

Organisational Context

Budget issues

—Pe  Available financial
resources

Organizational structure

e Organisational
. . culture <C
Information sessions hange management
. . > Stakeholder
Requirements gatherings

engagements

Figure 5.3-1 Contextual diagram of aspects contributing to organisational factors that affect BIS
adoption.

The factors in the organisational context are discussed further in detail below.

5.3.1 Organisational size and available financial resources

Organisation size is believed to be interrelated with the available financial resources of the
organisation. It is for this reason that these are discussed together.

Organisation size

The participants feel that the organisation is small in size when considering the number of its
employees, compared to other organisations in the public service. The structure of the organisation is
less complex with fewer employees in the organisation. It means there are fewer individuals to
convince about new technology being adopted.

“We are a very small department. And this could have been adopted through the department
as a whole” (A1).

The literature that has been consulted confirmed that the size of the organisation is often measured
by the number of its employees (Rogers, 2003). Organisations that are smaller in size are expected to
be agile and flexible. This viewpoint is also held by Nord, Nord and Tucker (1987) who asserted that
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smaller organisations can adopt and implement technology innovations a lot faster than large
organisations.

It was evident from this study that the small size of the organisation did not necessarily aid the
adoption of the BIS.

“I do not think size has anything to do with the non-adoption of the BIS. The organisation has
to build fluidness and flexibility when it comes to systems and ICT tools” (A3).

This was the opposite of what the majority of research studies found on this factor. Most literature
shows that the size of an organisation does play an influential role in the adoption of BIS (Ramamurthy,
Sen and Sinha, 2008; Boonsiritomachai, McGrath and Burgess, 2014; Rouhani et al., 2018b), although
other literature reviewed does show that organisation size cannot be linked conclusively with the
successful adoption of IS (Lee and Xia, 2006). According to Racherla and Hu (2008), larger organisations
have more resources to absorb risks; and technically skilled personnel to implement IT systems than
smaller organisations, and therefore tend to adopt more IT innovations.

Despite being regarded as a smaller organisation, the expected agility and flexibility of similar-sized
organisations were not obvious. It appears as though the participants expected only a larger
organisation, with thousands of employees, to experience difficulty in successfully adopting a
technological innovation such as BIS. However, adoption was difficult at this organisation even when
the number of employees is smaller. Therefore, organisation size does not influence the adoption of
BIS in this organisation. It was in fact observed that change management was a more important
influence on BIS adoption in the organisation than the size of the organisation.

Surprisingly, Kotze and Mudzana (2015) found that smaller organisations equally adopt Bl just as larger
organisations. This suggests that organisation size does not necessarily contribute to the adoption of
BIS in this organisation. This argument was also raised by Grover and Goslar, (1993) who concluded
that organisation size does not influence the adoption of technologies.

One plausible explanation for this result is that smaller organisations have fewer employees and often
lack in-house personnel with information system expertise. Grover and Goslar (1993) and Packalén
(2010) explain that smaller organisations do not have the required expertise to facilitate the adoption
of BIS. This may not fully apply to the organisation in this study, as it currently outsources the IT
function to an external service provider. Interestingly, a more general observation made by Thong and
Yap (1995), that smaller organisations suffer from resource deficiency, may apply in this study.

Financial resources

Small organisation size may not encourage the adoption of BIS due to the inherent budgetary
constraints associated with smaller organisations. It is common knowledge that public sector
organisations receive financial allocations from the national fiscus to fund their operations in the
public service. Budgetary demands for important public requirements such as health, education, and
social services result in limited resources available for IT innovations.

When looking into the organisation it was evident that there were budgetary limitations as not all the
staff had access to licenses for the BIS. The limited available budget resources affected the

Page 67 of 103



organisation-wide rollout of the BIS. Mostly the senior managers were allocated licenses and the rest
of the staff did not have access to the solution.

“I think funding has been a big, big issue at the institution, especially for ICT services. So, I'm
sure it's because of budgetary constraints, maybe on the ICT budget, that only a certain
number of people can access it (BIS), and not every single person” (A5).

Available financial resources also have implications for the training and support for the BIS. When
there is a sufficient budget for IT innovations, it would be possible for the organisation to provide the
necessary training and support to the managers. Training and support are discussed in more detail
below.

From observation, it was noticed that budget limitations have had huge implications on the adoption
of the BIS in the organisation. The reviewed literature also corroborates the finding that there is a
direct relationship between budgetary resources and the successful adoption of technological
innovation (Premkumar, Ramamurthy and Crum, 1997; Rydbjérk and Lindh, 2004; Dennison, 2014).
The same views were found by Cragg and King (1993); Boyabatl, Leng and Toktay (2016) that
constrained budgets affect IT innovation adoption.

The costs of implementing solutions such as the BIS are very expensive and organisations usually have
constraints on the budget side.

“The kind of a system that you want that can be so good for the entire organisation normally
depends on a good budget. So, money has been a factor too” (N2).

Evidence from the interviews reveals that the organisation faced the difficulty of balancing the high
costs of implementing the technology and the constrained available budget. Literature postulates that
the high costs of technology are a hindrance to adoption (Adebambo and Toyin, 2011). Similarly,
Kannabiran and Dharmalingam (2012) assert that constrained financial resources are inhibitors to the
adoption and use of the BIS.

Budget allocations for IT innovations impact the overall financial resources available for the adoption
of BIS in the organisation. Consequently, this study has similar results to and concurs with several
previous studies that reported available financial resources to play a pivotal role to influence the
adoption of the BIS in the organisation (Duncombe and Heeks, 1999; Dixon, McAllister and Thompson,
2002).

Summary

Organisation size was a factor expected to be applicable in the adoption of BIS in the organisation,
with adoption being more likely in smaller organisations. However, the organisation in this study is
regarded as smaller and the results show that organisation size did not influence the adoption of BIS
as suggested in previous studies. An explanation for the contrasting result may be the lack of IT
expertise within the organisation to facilitate the adoption of BIS supporting the previous studies by
Grover and Goslar (1993) and Packalén (2010). In addition, budget allocations for smaller
organisations are constrained and thus adversely impact the influence of organisation size.
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Available financial resources are required by organisations to adopt and implement innovations.
Previous studies by Duncombe and Heeks (1999); Dixon, McAllister and Thompson (2002) indicate
that available financial resources affect the adoption and roll-out of IT innovation such as BIS in the
organisation. It is evident that available financial resources are an important influence on the adoption
of BIS in the organisation.

5.3.2 Organisational culture

Organisational culture was not originally considered a factor, but participants recognised its
importance in the adoption of BIS. The culture of the organisation is an integral part of change
management. It is very broad and diverse, covering external and internal relationships, and it subtly
influences individual decisions and actions in the organisation (Martin and Siehl, 1983). It is important
to understand the culture and the interactions between employees within the organisation.

Culture changes when there are interactions and responses and forms a life of its own (Zhu, 2000).
Organisational culture is impacted by organisation structure and change management which were
uncovered from the evidence. These contributors are discussed below.

Organisational structure

The organisation is currently centrally configured and the decision-making authority is vested with a
few individuals in management. What is challenging about this organisational structure is that it does
not create an environment where the majority of employees can participate in decision making.
Furthermore, there is less communication between employees which contributes to the silo culture
that has been observed in the organisation.

“Generally, the organisation is so in silos... that if you bring a system, that tries to project

information for the entire organization, it's not the entire organization that will buy into it
(A4).

It was evident that the organisation is perceived as being fragmented.

“what you are dealing with is an organisation that is very fractured and fragmented” (N3).

Participants identified the fragmented nature of the organisation as a factor influencing the delegation
of responsibility for BIS tools, which would then influence adoption. Literature, on the other hand,
discusses an indirect influence in that the structure of the organisation influences the culture within
and has an effect on the management of change. Janicijevi¢ (2013) supports this idea in their finding
that organisational structure influences organisational culture and can strengthen or even change it.

According to Farkas (2013), alterations in the organisational structure are necessary for change to be
achieved. This idea is supported by Wells, Rozenblum, Park, Dunn and Bates (2015) who also feel that
establishing support substructures in the organisation will enable adopters of technology to adjust
during the change process and will help management to monitor and address concerns that may arise
and solve potential change management problems. This encourages staff to be more communicative,
engaged, and willing to share and acquire knowledge from other colleagues in these substructures.
Saghafian, Laumann and Skogstad (2021) found that an organic organisational structure is the most
suitable during times of change and the adoption of technology. Evidence in the literature, therefore,
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indicates that the structure of the organisation influences the culture within and the management of
change. Since, as discussed in the next section, change management has been found by this study to
have an influence on BIS adoption, it can be inferred that organisational structure ultimately
influences BIS adoption.

Change management

The organisation has undergone a few leadership and structural changes in the recent past. These
developments have affected the staff and caused a lot of anxiety and uncertainty. The literature that
was reviewed has indicated that every organisation goes through a transition at a point in its lifecycle
(Yeoh, Koronios and Gao, 2008). Moreover, the world is consistently changing, thereby, organisations
should anticipate and be receptive to continuous change or emergent change.

There are typically two types of changes that an organisation can experience. The organisation
experienced both planned change and emergent change. The introduction of the BIS was a planned
change, with a structured execution method of implementation. However, during the implementation
of this solution, it was evident, from the participants’ point of view, that the organisation was also
experiencing emergent change. Emergent change is unplanned, happens naturally in an organisation
and is continuous and pervasive (Burnes, 2004). This includes how employees react to the changes in
the organisation. Emergent change requires staff to be adaptive and responsive and often affects the
culture of the organisation.

The planned change, to implement the BIS, meant that new work practices were introduced to
improve the overall performance and efficiency of the organisation.

“I do not think people have adopted the BIS as widely as they could. Most staff still choose to
come to me for assistance with accessing business reports. They know the information is there
and where to access it. | believe it is a change management issue” (A5).

There were expectations that employees would automatically accept the implementation of the new
BIS. It was evident from the interviews that the introduction and implementation of the BIS were not
complemented by any change management initiatives as the emergent change was also occurring at
the organisation.

Literature confirms that change management deals with approaches to managing change where
people and resources are concerned in an organisation (Al-Ali et al., 2017). The effort to introduce
new processes and technologies such as the BIS requires all employees to participate in the change
(Yeoh, Koronios and Gao, 2008). Furthermore, Metre (2009) asserts that managing change is
interlinked to and dependent on the culture of the organisation.

The participants emphasised the importance of change management in the organisation for the
adoption of BIS. Change management creates awareness and motivates employees to embrace and
accept change while addressing the feelings of anxiety and uncertainty that develops amongst the
staff. It appears as though the adoption of BIS in this organisation was influenced by both the planned
change of implementing the BIS and the emergent change of leadership that occurred at the same
time, since, due to the emergent change, there was no change management process employed to
facilitate the planned change.
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Summary

The structure of the organisation was observed to influence the culture within. This was also
discovered by Husain (2015) in their study of the relationship between organisational structures and
culture. Furthermore, the organisational structure has been found to contribute to the effort of
managing change in the organisation (Wells et al, 2015). Successful organisational change
management is dependent on the prevailing structure as asserted by Metre (2009).

Organisational culture is a factor that was initially not considered applicable at the beginning of this
study. It emerged during interviews, however, that change management is important in the adoption
of BIS as it motivates employees to embrace and accept change. In addition, organisational structure
impacts change management, as the fragmented structure of this organisation has affected the
management of change and has thus impacted the adoption of BIS. Since both change management
and organisational structure are important contributors to organisational culture, it is evident that
organisational culture is an important influence on the adoption of BIS in the organisation.

5.3.3 Stakeholder engagement

It was clear from the evidence that stakeholder engagements are of the utmost importance. The
stakeholders in this context are employees of the organisation who are potential adopters of the BIS.
Engagement with stakeholders was identified as one of the important factors in the adoption of BIS.
This is substantiated in the literature by Kannabiran and Dharmalingam (2012) who feel that a simple
awareness when there are significant changes imminent in the organisation is not enough.

A successful adoption depends on the support and involvement of stakeholders throughout the cycles
of implementation. This was corroborated in the literature by Yeoh et al. (2008) who say that the
stakeholders provide contributions that add value to the technology adoption effort in the
organisation. The participants of the current study feel that when employees are engaged and
involved in organisational processes such as the adoption of BIS, it also contributes to the change
management process, which, as discussed above, is important for BIS adoption.

The stakeholders can be engaged in two different ways, by holding information sessions and gathering
requirements. During the implementation of the BIS, there were limited stakeholder engagements and
awareness across the organisation. The implementation of new technology has implications for the
affected stakeholders who have conflicting expectations.

Information sessions

It was evident that management in the organisation had acquired a number of technological tools
without the rest of the staff being aware or involved. Information sessions were identified by
participants as crucial and yet there were too few of these taking place. In the literature reviewed, it
has been suggested that when implementing technology projects such as BIS, all business units of the
organisation should be consulted to contribute to the process of adoption. Furthermore, it was
evident that merely creating awareness about developments in the organisation is not sufficient for
the adoption of technology and Kannabiran and Dharmalingam (2012) concur in their study.
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Holding information sessions is meant to create a platform to demonstrate and present the new BIS
tool to the employees. The staff is also given an opportunity to be involved in the process of building
and acquisition of the new technology.

“I think information sharing sessions need to be held with the staff, to inform them about all
these available tools. Because it's not only the BIS. There's a number of other tools, which are
not known” (A2).

When the employees are not involved in all the adoption stages of the BIS there is less likelihood of
commitment to the technology (Mostert-Phipps, Pottas and Korpela, 2013). Exposing the employees
to education and information about the tool, its perceived benefits and its relevance in the
organisation would stimulate interest in the tool.

Information sessions are regarded as important by participants because they would help to identify
all relevant stakeholders in the organisation to be engaged during the implementation of the BIS
project. A study by MclIntosh et al. (2011) also confirmed the need to embrace stakeholders
throughout the design and development process. The need for relevant training interventions for the
identified stakeholders can be determined from engagements with the employees.

The introduction of new technologies brings about anxiety and uncertainty among employees
(Pfaffinger, Reif, Spiell and Berger, 2020). The feelings of anxiety, uncertainty about job security and
redundancy were caused by a lack of information about impending changes in the organisation.

“The lack of communication to staff and lack of knowledge about upcoming technologies,
coupled with the organisation’s perpetual restructuring, has created a lot of uncertainty
amongst the staff” (N3).

Information sessions would also contribute to the process of change management which is critical
when introducing new technologies or new methods of working. This ties with the theme of change
management, which is discussed earlier.

Therefore, information sessions are a critical part of the stakeholder engagements. Furthermore, they
can be used as precursors to one of the lifecycle stages of the BIS project which is the gathering of
requirements from stakeholders.

Requirements gathering

Given the vast functional possibilities of the BIS application, it is not surprising that requirements
gathering was identified as one of the most important issues in the organisation.

“when you want to implement something new you normally gather user requirements to
capture what it is that users want out of a new technology” (Al).

It was also found in the literature that requirements gathering is a best practice activity when planning
to implement an IS project such as the BIS (Woodside, 2011).

What is interesting to observe is the overlap between information sessions and the requirement
gathering exercises. These two appear to feed off each other. In other words, information sessions
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complement requirements gathering and vice versa. Astrix (2018) observed that comprehensive
requirements gathering encourages user adoption of BIS through engagement and communication.

What was clear from the evidence is that different stakeholders have different needs and expectations
from the BIS. Gathering requirements assist in understanding the reasons the system is being
implemented, what the organisation needs the system to do, what are the expected benefits from
implementing the system as well as the efficiency gains anticipated (Astrix, 2018). This is a crucial
exercise as non-adopting participants reported that their requirements were not considered during
the current implementation.

“Senior managers only were consulted to gather requirements. | am not aware of the other
levels were engaged for this exercise” (A6).

Requirements gathering would also lead to the discovery of other possible data sources and
integration potentials with other systems in the organisation.

Furthermore, the activity of requirements gathering provides an all-important opportunity for
stakeholders to play a role in building a solution that would impact their working environment and
methods. During this process, employees identify their needs for functionality from the system in
order to fulfil business priorities. It is also important to distinguish between perceived needs and real
needs that the BIS is intended to address. The literature revealed that requirements gathering would
help eliminate any ambiguity and manage stakeholder expectations as the project progresses (Mitre,
2013).

It is worth cautioning that stakeholders may reject the BIS initiative if they are not engaged in the
requirements gathering. Kesner (2008) also emphasized this viewpoint, saying that the BIS may end
up being an expensive and underutilized project that does not meet the needs of the organisation.
Interestingly though, Lehtinen, Aaltonen and Rajala (2019) found that not all the stakeholder
requirements can be met to the same extent in the BIS initiative project due to prioritisation and
compromises. Additionally, Reiter et al. (2019) in their study, found that the best strategy for
requirements gathering should be a combination of both broad and limited stakeholder engagement.
It has also been stated in the literature that requirements gathering can encourage commitment to
the BIS project by stakeholders.

During the interviews, it emerged that information sessions are important for identifying and engaging
stakeholders. Additionally, information sessions have an impact on requirements gathering as they
provide the opportunity for stakeholders to contribute to the building of solutions that affect their
working environment. Both information sessions and requirements gathering are, evidently, key
contributors to stakeholder engagement, therefore stakeholder engagement is an important influence
on the BIS adoption in the organisation.

Stakeholder engagement was initially not considered as important in the adoption of BIS. The
literature reviewed, that used the TOE framework in BIS adoption, does not mention it as an important
factor. A study by Nygaard et al. (2021) on developing technologies and innovation revealed that
stakeholder engagement is very key to the success of a technology project. It has also been found that
it leads to less resistance and easier implementation of projects (van de Kerkhof, 2006).
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Summary of Research Question 2

Available financial resources and organisational size were factors selected from the organisational
context of the framework at the beginning of the study. These factors were expected to be applicable
in the adoption of BIS. However, only available financial resources was confirmed to be influential in
the adoption of BIS and organisation size was found to not be important. Two additional influences
were also uncovered as very important in the adoption of BIS, namely organisational culture and
stakeholder engagement. Organisational culture is regarded as the most important as it influences the
structure and change management.

The available financial resources are a factor that plays a pivotal role in the adoption of BIS. Literature
suggests that there is a strong relationship between financial resources and the successful adoption
of technological innovation (Premkumar, Ramamurthy and Crum, 1997; Rydbjork and Lindh, 2004;
Dennison, 2014). Furthermore, Dixon et al. (2002) and Duncombe and Heeks (1999) support this idea,
saying that the availability of financial resources strongly influences the adoption of BIS in the
organisation.

Organisation size is a factor that was found as not influential in the adoption of BIS in this organisation.
This factor was identified from the organisational context of the TOE framework and is expected to be
an important influence in the adoption of BIS. However, the organisation in this study is regarded as
smaller and lacking the required expertise to facilitate the adoption of BIS. The findings show that
organisation size does not influence the adoption of BIS as suggested in the literature. Previous studies
also suggest that smaller organisations lack internal personnel with adequate IT expertise to facilitate
the adoption of BIS (Grover and Goslar, 1993; Packalén, 2010).

Organisational culture is a factor that influences BIS adoption in the organisation. Although it was
initially not considered to be applicable for this study, it was found to be important and is affected by
the structure of the organisation and the management of change, therefore organisation culture is
applicable in the adoption of BIS in the organisation. Al-Dmour et al. (2017) concur that organisations
should pay greater attention to organisational culture when adopting ICT innovations.

Stakeholder engagement is an additional organisational factor uncovered in this study as important in
the adoption of the BIS. This factor was not considered as important at the beginning of this study
because the literature consulted on Bl adoption does not make mention of stakeholder engagement
within the TOE framework. However, the author now also understands that stakeholder engagement
is relevant in Bl adoption due to assertions by Hartman and Ashrafi (2002) that adoption and
acceptance of the innovation by stakeholders is fundamental. Similarly, Nygaard et al. (2021) have
found that stakeholder engagement was a key component in their project's success.

Information sessions are important to initiate engagement and create awareness and requirements
gathering is important in defining how and what the BIS solution would look like and the needs it will
address. Mostert-Phipps et al. (2013) emphasized that the adoption of BIS depends on the support
and involvement of stakeholders. The two methods discussed, information sessions and requirements
gathering, were clearly relevant in the engagement of stakeholders, and it is evident that stakeholder
engagement is very influential on the adoption of BIS in the organisation.
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5.4 RESEARCH QUESTION 3: WHAT EXTERNAL ENVIRONMENTAL FACTORS ARE PERCEIVED TO INFLUENCE THE
ADOPTION OF THE VISUALISATION AND EXPLORATION OF BIS IN THE PUBLIC SECTOR ORGANISATION?

RQ3 aimed to uncover aspects from the external environment that are applicable to the organisation
in the adoption of the BIS. At the beginning of this study service provider support and competitors
were factors selected from the environmental context of the framework expected to influence the BIS
adoption. During the gathering of evidence, it became clear that competitors were not applicable for
this study as originally anticipated. Thereafter, the factor government regulations, also identified from
the environmental context of the framework, was seen to be more applicable in this study and was
selected to replace competitors.

The factor of service provider support was confirmed to be applicable in the adoption of BIS in the
organisation, as shown in Figure 5.4-1. However, government regulations, even though they guide
organisations in the adoption of technological innovation in general, do not influence the adoption of
BIS. These factors are discussed in detail below.

Environment Context

Training suppor\.
Service provider

support

Figure 5.4-1 Contextual diagram of the aspect contributing to the environmental factor that affects
BIS adoption.

5.4.1 Government regulations

The public sector is regulated by policies and prescripts. All organisations in the sector have to follow
and adhere to these rules. It has been revealed by participants that at times the prescripts may be a
challenge to innovation in an organisation. The technological environment has evolved over the years
and the public sector is yet to catch up.

The prescripts that public sector organisations are governed under have been shown to affect the
adoption of technology innovations such as eCommerce and ERP (Pan and Jang, 2008). Oliveira et al.
(2014) assert that the government has the power to discourage or encourage the adoption of
technologies through its regulations. Progressive technology frameworks and guiding principles would
enable organisations to develop and adopt innovations that enhance government services to the
public (Xu, Kevin and Gibbs, 2004).

The literature has shown that government regulations have an effect on the adoption and
implementation of technology in general (Xu, Kevin and Gibbs, 2004; Kyobe, 2009; Monsreal-Barrera,
Cruz-Mejia, Ozkul and Saucedo-Martinez, 2020). In contrast, Hamade (2009), asserts that government
regulations and rules have been the reason for the lack of adoption of ICT. From the interviews, it was
established that government regulations have to be adhered to, but these regulations do not influence
the adoption. Ramirez-Madrid, Escobar-Sierra, Lans-Vargas and Hincapie (2022) support this idea
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when they say that government should create a regulatory framework that removes legal barriers to
adopting technology. Therefore, government regulation does not have an influence on the adoption
of BIS in the organisation.

The primary reason established that regulations do not influence adoption is that government
publishes regulations and frameworks to provide guidelines, principles and practices within which
organisations should operate and comply. In the literature that was consulted, there is no mention of
regulations that influence the adoption of BIS specifically. Instead, government literature reveals the
purpose of ICT regulations is to regularise and institutionalise corporate governance (DPSA, 2012).

5.4.2 Service Provider Support

Support from the service provider includes technical assistance and training. The organisation does
not have internal staff to provide technical support. The IT function has been outsourced to an
external company that provides support on all technical issues in the organisation. The participants
feel that training is the most important support they require from the vendor that implemented the
BIS.

The initial adopters of the solution received training exposure when the solution was implemented.
During the period of implementation, the vendor was located on-site in the organisation. It is clear
that training and support were within easy access and the first cohort of managers benefited the most
from that. When potential adopters are trained, they gain hands-on exposure to the solution and
develop positive attitudes as they appreciate the BIS quality attributes and potential benefits
(Aladwani, 2001).

After the initial implementation phase, however, it was evident that training on the BIS was a major
challenge in the organisation. Most of the employees were not trained on the solution. Potential
adopters are discouraged by the lack of training or intimidated by a new technological innovation.

“I was never trained and | taught myself. The next person may not be comfortable enough to
try out the solution with the fear to mess up the data. So, people would stay away and not
adopt the solution” (A2).

The different levels of IT expertise segregate employees into different categories when it comes to
trying out new technologies. Mostert-Phipps et al. (2013) asserted that inadequate training on the
technology may lead to resistance to adoption and affect the motivation to use the BIS. Some
employees were confident to learn the BIS by trial and error while others avoid the risk of “breaking
the system” and elect not to adopt the tool at all.

It appears as though the training situation has improved in the organisation in recent times. The IT
division has taken initiative to solicit training for the majority of the employees, particularly
administrative staff. This initiative is expected to yield positive outcomes and encourage the adoption
of the BIS.

It emerged during the interviews that training is an important aspect of service provider support. One
participant also noted that knowledge helps with changing the mindset of employees to embrace
change. The evidence confirms that training support is very important in the organisation for BIS
adoption. Certainly, there’s already enough evidence in the research literature to support this idea.
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Grubljesic and Jaklic (2015), Reiter et al. (2019) and Woodside (2011) have expressed that training and
education support are key in enhancing knowledge, increasing motivation and exposing the benefits
of the BIS to stakeholders to encourage adoption. Service provider support is an important influence
on the adoption of BIS in the organisation.

Summary of Research Question 3

Competitors were a factor, selected from the environmental context of the framework, which was
initially considered to be important at the beginning of this study. During the interviews, it emerged
that competitors were not relevant in the context of this organisation. Government regulations were
a factor identified to replace competitors in this study. However, government regulations do not
influence the adoption of BIS because they provide guidelines, principles and practices that
organisations must comply with. Literature concurs with the idea that government regulations should
remove legal barriers to adopting technology (Ramirez-Madrid et al., 2022).

Service provider support is an important factor that affects the adoption of BIS in the organisation.
Training and support that is provided to the organisation encourages adoption and exposes the
benefits of the BIS to the stakeholders, as supported by Grubljesic and Jaklic (2015), Reiter et al. (2019)
and Woodside (2011).

5.5 REASON WHY THESE IDENTIFIED FACTORS INFLUENCE THE ADOPTION OF BIS?

The following factors from the TOE framework were found to be applicable in the adoption of BIS in
the organisation (1) expected benefits, (2) compatibility, (3) organisational culture, (4) stakeholder
engagement, (5) available financial resources, and (6) service provider support.

After analysing interview data, it became clear that many of these factors were perceived by senior
managers to influence BIS adoption because they felt that user interest needed to be stimulated, and
they recognised the importance of data quality.

5.5.1 Stimulation of employee interest

Technological innovation is introduced in an organisation to assist in achieving and fulfilling goals and
mandates that are being pursued. When an information system is introduced in the organisation, not
all employees adopt it. It has been revealed in research that it is very important for the employees of
an organisation to adopt systems and tools to get the most value from technology (Kamal,
Weerakkody and Irani, 2011).

In this organisation employees that adopted the BIS indicated during the interviews that their interest
in the solution was stimulated at the beginning of the project. The need to stimulate employee interest
was the main reason why each of the following factors were identified as being important in the
encouragement of BIS adoption.

The participants felt that information sessions that were held to consult about the adoption of the BIS
in the organisation sparked the initial interest. The employees had an opportunity to view what the
BIS was all about and this also created a sense of involvement in the adoption process. This idea was
also found in a study by Mostert-Phipps et al. (2013) that the involvement of employees in the
adoption stages stimulates interest and commitment to the technology.
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The benefits and capabilities of the solution and its relevance to the organisation were presented
during these information sessions. The participants felt that these sessions were important as they
assisted in identifying all the relevant stakeholders affected by the BIS. MclIntosh et al. (2011) found
in their study that stakeholders should be involved in the entire process of developing the solution.
Therefore, information sessions contribute to stimulating interest in adopting the BIS in the
organisation.

Participants identified certain other requirements they wished the BIS could address in the
organisation. The involvement of employees in requirements gathering sessions was found to be
invaluable for the process of adopting the BIS in the organisation. Woodside (2011) postulates that
requirements gathering is an exercise that follows best practices when developing new solutions. Even
though not all user requirements can be met in a project, the involvement of employees in the process
has certainly aroused an interest in the BIS. This idea is supported in a study by van de Kerkhof (2006)
who found that involving employees in technology projects leads to less resistance. It is clear that
requirements gathering contributes to developing an interest in the solution.

The participants have further revealed that they developed more interest in the BIS upon receiving
training on the solution. It has been found in this study that training is an important aspect that also
contributed to changing the mindset of employees to embrace change. It was also found in the
literature that training increases the motivation of employees to adopt the BIS (Woodside, 2011;
Grubljesic and Jaklic, 2015; Reiter, Meyer and Parrott, 2019). Training is another contributing factor
found to stimulate employee interest in the BIS.

Change management has been cited by participants as an important contributing factor that
stimulated their interest in the BIS. It is found in this study that it motivates employees to embrace
change. A study by Al-Ali et al. (2017) confirmed that change management is important in dealing with
change that involves employees in the organisation. This is the reason that change management was
found to be a factor that affects the adoption of BIS in the organisation.

The objective of stimulating employee interest, therefore, was an important reason behind the choice
of several of the factors that affect BIS adoption.

5.5.2 Importance of data quality

The second most important reason that the participants revealed for the choice of factors influential
in the adoption of BIS is the importance of data quality in the organisation. There is a big dependency
on quality data as the organisation has to produce high-quality reports. This finding concurs with
Wieder et al. (2012) who also found that the quality of data in the BIS also strongly influences the
quality of managerial decisions.

The organisation processes data that originates from various sources and it must be integrated
successfully to have good data quality. This important process of cleaning and integrating data was
also confirmed by Isik et al. (2013) in their study which found that integrated good quality data adds
value to the BIS more than an individual system. Hartley and Seymour (2011) posit that data that is
accurate and consistent can be regarded to be of good quality.
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The BIS is used in the organisation to integrate data and also to detect data inconsistencies after
integration which have to be corrected to ensure good quality data. It is thus considered to be
compatible with the organisation in terms of data integration. For this reason, and because data
quality is of optimum importance, data integration has been recognised by the employees as crucial
in the adoption of the BIS.

Summary of reasons

This study found three main reasons why employees perceived the identified factors were influential
in the adoption of BIS. The stimulation of employee interest in adopting the BIS is the first reason
perceived to be very important.

Interest in the BIS is stimulated by holding information sessions that disseminate information about
the solution. Employees are afforded an opportunity to be involved in the adoption process and see
the benefits and capabilities of the BIS. This was supported by Mcintosh et al. (2011) that employee
involvement in the adoption stages stimulates interest and commitment to the technology.
Furthermore, involvement in requirements gathering also stimulates employee interest as they enlist
their requirements and expectation in the system. The finding concurs with the study by van de
Kerkhof (2006) who also found there is less resistance when employees are involved in the technology
project. Training in the system increased knowledge about it and motivated employees to adopt the
BIS. This aspect contributed to stimulating interest in the solution. Similarly, it was revealed that
change management encouraged employees to embrace change by adopting a new solution in the
organisation. These aspects were found to be contributing to stimulating employee interest in the BIS.

The second reason perceived as very important is the importance of data quality. The managers in the
organisation are required to integrate and process data from various sources and systems. This
involves verifying it for completeness and accuracy to ensure it is of good quality. Consistent with the
finding in this study, Wieder et al. (2012) postulate that the quality of data affects the quality of
managerial decisions in the organisation.

5.6 REFLECTION ON THE TOE FRAMEWORK

This study utilised the adoption framework known as the Technology, Organisation and Environmental
(TOE) originated by Tomatzky and Fleischer (1990). The framework is considered a suitable model for
this study since it provided the lens from which the different contexts affecting BIS adoption can be
viewed to address the research problem. This position is supported by Grubljesic and Jaklic (2015)
who asserted that organisations considering adopting BIS should focus on factors that influence its
adoption.

The framework has been employed extensively in previous research that focused on the adoption of
IS at an organisational level as postulated by Baker (2012), Premkumar and Roberts (1999) and Zhu et
al. (2006). Furthermore, Malladi (2013), Pool et al. (2018) and Rouhani et al. (2018b) used the
framework as a lens to study the adoption of BIS at an organisational level. Drawing from the
literature, the framework provided a firm underpinning on which this study was based.

The TOE is a versatile tool of enquiry and has evolved over the years (Ngidi, 2019), and it does not
assume the prevalence of any context in understanding IS adoption, but there appears to be a serious
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emphasis on organisational conditions in this study. The theoretical framework has assisted to test
data and uncover factors that are important and influencing the adoption of BIS in the public sector
organisation.

Most of the factors in this study were identified from the original TOE model. The factors from the
three contexts of the framework assisted in formulating the research questions that were used for
data collection for this study; and resulted in informative findings for addressing the research
guestion. Guided by the TOE framework, the researcher was able to interpret and discuss the findings
and how the identified factors influence the adoption of BIS in the South African public sector
organisation. However, stakeholder engagement was an additional influential factor that was
discovered in this study which could be included in the TOE framework. The framework was not
successful in guiding the study to discover reasons as to why these factors are perceived as important
in the adoption of the BIS.

This study has given further evidence that the TOE framework is a valid and appropriate model and it
can be considered for studying BIS adoption in the public sector as it has assisted the researcher to
achieve the objectives of the study.

5.7 CHAPTER SUMMARY

This chapter discussed and summarised the findings of the study. The findings were interpreted by
drawing from literature to gain insights. The findings were aligned to the research questions and
congregated according to the TOE theoretical framework. A reflection on the applicability of the
theoretical framework was done. Table 5.7-1 below lists all the findings aligned to the framework.

Table 5.7-1 Summary table of findings

TOE alignment Factors Findings
Technology Compatibility Affects adoption
Expected benefits Affects adoption
Organisation Available financial = Affects adoption
resources
Organisational culture Affects adoption

Stakeholder engagements = Affects adoption
Environment Service provider support Affects adoption
Government regulation Does not affect adoption

Compatibility and expected benefits were found to be important and influential to the adoption of BIS
in the technological context of the public sector organisation. While available financial resources were
found to affect the adoption of BIS in the organisational context, the size of the organisation does not
influence adoption as initially anticipated at the beginning of the study. The shortage of employees
with technical expertise was the reason that seems to have an impact.

Organisational culture emerged as an important factor although it was not initially considered as
relevant for this study. Similarly, stakeholder engagement is a new organisational factor discovered to
be important in the adoption of BIS. In the environmental context, service provider support was found
to play an influential role in the adoption of BIS. Government regulation was discovered to not
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influence the adoption of BIS as it provides principles and guidelines with which organisations must
comply. This factor was considered in this study after replacing the initial factor competitors. During
the interviews, it emerged that competitors were not relevant in the organisation on which the study
was based.

The following chapter concludes this research with a summary of the study, a revisit of the research
questions, a summary of the study contributions, a discussion of the study limitations and
recommendations for future research.
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CHAPTER 6 : CONCLUSION

This chapter presents the conclusion drawn from the study. The research questions are revisited, the
study findings are summarised, and the study limitations are discussed. Finally, the contributions and
recommendations for future research are presented.

6.1 OVERALL SUMMARY OF THE STUDY

An analysis of the literature revealed a gap in knowledge about the factors that influence the adoption
of BIS in a public sector organisation in South Africa. The study sought to uncover factors that are
influential in the adoption of BIS in a public sector organisation in South Africa, and to explore reasons
for the importance of these factors.

The study proposed a conceptual model based on the Technology Organisation Environment (TOE)
framework by Tomatzky and Fleischer (1990). The initial factors of the research model were
formulated from the literature review. The initial research model consisted of two factors from each
of the three contexts of the framework. Technology context: expected benefits and compatibility;
organisation context: the size of the organisation and available financial resources; environmental
context: competitors and service provider support.

This research followed an instrumental case study approach where data was collected through
interviews with participants. The research questionnaire was revised according to feedback obtained
from the initial interviews. The questions enquiring about the factor competitors were replaced with
questions about government regulations as it emerged that the competitors factor was not applicable
in the organisation. The data was analysed following both the inductive and deductive data analysis
methods to discover and code emerging themes. In addition to the a priori themes, two additional
themes stakeholder engagement and organisation culture emerged within the organisational context.

The findings revealed that expected benefits from the technology and its compatibility are important
for the adoption of BIS. Within the organisation, stakeholder engagement, organisational culture, and
available financial resources were found to be important and also supported in literature while service
provider support was crucial in the BIS adoption from the environmental context. Size of the
organisation and government regulations were found not to be influential in the adoption of BIS in
the public sector organisation.

This study also found that the stimulation of employee interest and the importance of data quality
were perceived as the most important reasons that influence the adoption of BIS in the public sector
organisation.

6.2 RE-VISITING THE RESEARCH QUESTION

This section reflects on the research questions and how they were answered. The answers contribute
to achieving the overall purpose of the study which was to address the main research question: What
do division managers perceive as salient factors that affect the adoption of the visualisation and data
exploration BIS in the public sector organisation?

To address the main research question, the following research questions were identified and
investigated. A summary of the answers to these research questions is presented below:

Page 82 of 103



RQ1: What aspects of the visualisation and data exploration BIS are perceived to influence the
adoption of the BIS in the public sector organisation?

This research question was intended to identify and explore the aspects of the technology that are
influential in the organisation in the adoption of the BIS. Two factors identified from the technology
context of the framework were expected to be important in the adoption of BIS in the public sector
organisation.

Findings from RQ1 showed that the expected benefits from the technology and its compatibility with
the organisation are influential factors that affect the adoption of BIS in the public sector organisation.
Figure 6.2-1 depicts the factors in the technology context of the modified conceptual framework.

RQ2: What organisational factors are perceived to affect the adoption of the visualisation and
data exploration BIS in the public sector organisation?

This research question intended to uncover aspects within the organisation that are important in the
adoption of BIS. From the organisational context of the framework, the size of the organisation and
available financial resources were factors identified from the literature and were expected to apply in
the adoption of BIS.

Findings from RQ2 confirmed that available financial resources was an important factor influencing
adoption. However, the size of the organisation was found not to be important in this organisation,
contrary to the majority of literature on IS adoption, because smaller organisations lack the critical
technical expertise required for BIS adoption. Furthermore, organisational culture and stakeholder
engagement were found to affect adoption in the public sector organisation. Organisation culture was
originally identified from literature but was not considered to be an important factor in the
organisation at the beginning of the study. The evidence from interviews confirmed that
organisational culture is an important factor in the adoption of the BIS. Stakeholder engagement is a
factor that was not mentioned in the theoretical framework to be relevant for BIS adoption. However,
it was identified from the evidence as important in the organisation and was corroborated by
literature. The factors that were found to answer this research question are depicted in the
organisational context side of the modified conceptual framework in Figure 6.2-1.

RQ3: What external environmental factors are perceived to influence the adoption of the
visualisation and exploration of BIS in the public sector organisation?

This research question intended to uncover aspects from the external environment that are applicable
to the organisation in the adoption of the BIS. At the beginning of the study service provider support
and competitors were factors selected from the environmental context of the framework, expected
to influence the BIS adoption. During the gathering of evidence, it became clear that competitors were
not applicable for this study as originally anticipated. Thereafter, the factor government regulations,
also identified from the environmental context of the framework, were seen to be more applicable in
this study and was selected to replace competitors.

Findings from RQ3 revealed that service provider support contributes immensely to the adoption of
BIS. Government regulations were also found not to influence the adoption of BIS because they
provide guidelines, principles and practices with which organisations must comply. The factor that
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influences adoption in the environmental context is depicted in Figure 6.2-1 of the modified
conceptual framework.

Technological
Context

 Expected Benefit
* Compatibility

Ad 0 pt Ion Organisational
Environmental Context
Context * Available Financial
o Service provider Resources
support o Stakeholder

engagement
* Organisational culture

Figure 6.2-1 Final modified conceptual model of factors affecting BIS adoption — adapted from
Tomatzky and Fleischer, 1990

Stimulation of interest in the BIS is the underlying reason for information sessions, requirements
gathering, training, and change management being considered important influencers for adoption in
BIS. The importance of data quality that is processed by the BIS is another reason that was revealed
by the respondents as important in choosing factors that influence adoption. Lastly, the need for high-
quality reports that the organisation has to produce from the BIS was another reason perceived as
very influential in the adoption of the BIS.

The general observation from this study is that the identified factors should be considered by public
sector organisations to improve the adoption of the BIS. Similarly, the important reasons influencing
the adoption should be taken heed of.

6.3 CONTRIBUTION TO THEORY

This study has contributed to the improvement of theory by extending IS literature on BIS adoption.
This has been achieved by testing the TOE theoretical framework in the South African context of BIS
adoption. Adoption factors have been researched previously, however, the majority of studies focused
on various applications and technologies, not BIS specifically (Puklavec, Oliveira and Popovic, 2014;
Rouhani et al., 2018).

This study adds to the body of knowledge by extending the use of the Technology-Organisation-
Environment framework Tomatzky and Fleischer (1990) as suitable for the study of BIS adoption in the
context of the South African public sector. The researcher found no prior studies that focused on
factors affecting the adoption of BIS in a public sector organisation.

Furthermore, the study has contributed by uncovering the factors that influence the adoption of BIS
in the South African public sector context.
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Contrary to the majority of literature on IS adoption (Grover and Goslar, 1993; Kotze and Mudzana,
2015), the size of the organisation was found not to influence BIS adoption in the public sector
organisation. Similarly, government regulations have been found not to influence BIS adoption.
Instead, they provide guidelines and practices that organisations should comply with. Stakeholder
engagement, which was originally not in the TOE model, was discovered to be influential in the BIS
adoption.

6.4 CONTRIBUTION TO PRACTICE

This study may help South African and other countries’ public sector organisations to become more
aware of factors that influence the adoption of BIS. Practitioners and managers could be better
prepared and minimise the adoption risks by considering these factors.

Furthermore, organisations from other sectors may also benefit from this study by using the identified
factors as a checklist when intending to adopt BIS.

The results of this research may also assist BIS practitioners and managers to be proactive and enhance
adoption by focusing on the areas that may cause adoption to be problematic.

The results of this study may also be used in the formulation and enhancement of data management
policies in the organisation and other similar entities.

6.5 LIMITATIONS OF THE RESEARCH

The researcher was inexperienced in conducting research at this scale. The inexperience may have
impacted the articulation of research objectives, the quality of data collection and ultimately the
results obtained.

The researcher is employed in the public sector and is familiar with the organisational context.
Therefore, researcher bias could have been introduced during the literature review, interviews,
analysis of data and interpretation of results. Caution must be exercised when interpreting the data
and outcomes.

The study was based on one public sector organisation. The public sector is very diverse and comprises
organisations with varying mandates, sizes, and operating models. The sample of participants may not
be representative of the entire public sector.

The targeted participants were senior managers in the organisation; therefore, the findings exclude
the assessment of employees at lower levels. This exclusion may have an effect on the results. Further,
the study included a sample only from the South African public sector organisation, the results may
not be generalisable for other sectors or countries.

The participants were asked to answer interview questions based on their perceptions of BIS adoption
in the organisation. This may lead participants to over-emphasize the factors based on their bias.

6.6 RECOMMENDATIONS FOR THE FUTURE

Recommendations for future research to address the limitations of this study would include:
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e Conducting the research study in a different public sector organisation that is on the coalface of
public service, such as education, agriculture, etc.

e Conducting the research study as a multi-case study to gauge outcomes in a broader public sector
for contributing to policy formulation.

e Expanding the sample size to include staff at all levels, other than management in the
organisation. Future research may also want to empirically test BIS adoption perceptions across
the entire organisation.

Future studies should consider a longitudinal research approach to obtain comprehensive outcomes.
This study focused on BIS adoption at a point in time.

The size of the organisation is often measured by several variables including the number of employees,
transaction volumes or the organisation’s resources (Lee and Xia, 2006). This study focused on only
one variable, the number of employees, and found that it does not influence the adoption of BIS. It
would be interesting to see in future studies what the impact of organisation size would be if the other
variables are used.

6.7 CONCLUDING REMARKS

This last chapter summarised the study, revisited the research questions, discussed the main
contributions to theory and practice, summarised the limitations of the study and recommended
opportunities for future study. The outcomes from this study extend the current IS literature on BIS
adoption by looking at factors that influence BIS adoption in the South African public sector context.
The study assessed the perceptions of public sector senior managers on the adoption of BIS in their
organisation. The results were used to uncover factors that influence the adoption of BIS in the public
sector organisation.

Although this study has identified limitations, there are important contributions made to the
literature. It tested the suitability of the Technology-Organisation-Environment framework by
Tomatzky and Fleischer (1990) for the study of BIS adoption in the context of the South African public
sector. Furthermore, it has uncovered factors that influence the adoption of BIS in the South African
public sector.
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ANNEXURE A — INTERVIEW PROTOCOL

Interview Question

What is your job function in the organisation?

What is the aim of your division in the organisation?
What are the daily functions of your division?

How many employees are there in the division?
Please tell me about the ways in which you believe
BIS has been adopted in the organisation.

What factors do you believe have contributed to the
adoption of BIS in the organisation?

Please tell me about the extent to which you have
adopted BIS in your division.

What factors do you believe have contributed to BIS
adoption in your division?

What factors in the organisation do you feel have
contributed to the adoption of BIS? Please explain
why.

What do you think about the size of the organisation
has affected the adoption of BIS? Please explain why.
What do you think about the available financial
resources have affected the adoption of BIS? Please
explain why.

What factors of the technological artefact do you feel
have contributed to the adoption of BIS? Please
explain why.

Related Research question

Applicable to all research questions

What organisational factors are perceived
to affect the adoption of the visualisation
and data exploration BIS in the public
sector organisation?

What are the perceptions as to why these
identified factors influence the adoption
of BIS?

What aspects of the visualisation and data
exploration of BIS are perceived to
influence the adoption of the BIS in the
public sector organisation?

Literature review

(Kotze and Mudzana,
2015) and (Puklavec,
Oliveira and Popovic,
2014)

(Kotze and Mudzana,
2015) and (Puklavec,
Oliveira and Popovic,
2014)



Environmental factors The

What do you think about the benefits expected from
the technology have affected the adoption of BIS?
Please explain why.
What do you think about the compatibility of the
technology with the organisation’s processes and
values have affected the adoption of BIS? Please
explain why.
public sector environment encompasses the

organisation’s competitors, customers, service providers and
the applicable government regulatory framework.

What factors in the public sector environment do you
feel have contributed to the adoption of BIS? Please
explain why.

What do you think about government regulations
have affected the adoption of BIS? Please explain
why.

What do you think about the support from service
providers have affected the adoption of BIS? Please
explain why.

What are the perceptions as to why these
identified factors influence the adoption
of BIS?

What external environmental factors are
perceived to influence the adoption of the
visualisation and exploration BIS in the
public sector organisation?

What are the perceptions as to why these
identified factors influence the adoption
of BIS?

(Kotze and Mudzana,
2015) and (Rouhani
et al., 2018b)



ANNEXURE B — PARTICIPANT INFORMATION LETTER

N 7

UNIVERSITY OF THE @
WITWATERSRAND, &7
JOHANNESBURG

Dear Sir/Madam

My name is Modiketse Tshehla, and, | am a Masters student in Information Systems at Wits University
in Johannesburg. As part of my studies, | have to undertake a research project. The aim of this research
project is to explore factors affecting the adoption of Business Intelligence Solutions in the public

service organisation.

As part of this project, | would like to invite you to take part in an interview. This activity will involve a
once-off interview where you will be answering a set of questions and it will take around 60 minutes.
With your permission, | would also like to record the interview using an audio device. The audio

recording will be uploaded onto a password-protected computer to ensure safeguarding.

You will not receive any direct benefits from participating in this study, and there are no disadvantages
or penalties for not participating. You may withdraw at any time or not answer any question if you do
not want to. The interview will be completely confidential and anonymous, and the information you
give to me will be held securely and not disclosed to anyone else. | will be using a pseudonym (false
name) to represent your participation, in my final research report. If you experience any distress or

discomfort, we will stop the interview or resume another time.

If you have any questions afterwards about this research, feel free to contact me on the details listed
below. If you wish to receive a summary of this report, | will be happy to send it to you upon request.
If you have any queries, concerns or complaints regarding the ethical procedures of this study, you are
welcome to contact the University Human Research Ethics Committee (non-medical), telephone +

27(0)11 717 1408, email Shaun.Schoeman@wits.ac.za

Yours sincerely,
Modiketse Tshehla, 2135251 @students.wits.ac.za, 0827380105
Lyrice Cohen, Lyrice.Cohen@wits.ac.za, 011-7178153


mailto:Shaun.Schoeman@wits.ac.za

ANNEXURE C — PARTICIPANT CONSENT FORM

N 7

UNIVERSITY OF THE é
WITWATERSRAND, W&
JOHANNESBURG

Title of project: Factors affecting the adoption of business intelligence solution in a public
sector organisation

Name of researcher: Modiketse Tshehla

| e e agree to participate in this research project. The research has been

explained to me and | understand what my participation will involve.

| agree that my participation will remain anonymous YES NO (please circle)

| agree that the researcher may use anonymous quotes

in his/her research report YES NO
| agree that the interview may be audio recorded YES NO
| agree that the information | provide may be used YES NO

anonymously by other researchers following this study

.......................................... (signature)

.......................................... (name of participant)



ANNEXURE D — ORGANISATION PERMISSION LETTER

PRETORA, (00, RET{IRL4
Fa =2f 12

Piteids
Tl =27 12

Mr Modiketsa Tehehla
moC o2
Dear Mr Tshehla

REqUEST 70 uTiuse THE N 5 A
PARTICIFANT IN A RESEARCH STUDY

A latter daled 18 Cotober 2020 from University of Witwatersrand rafars,

kindly be informed that the has granted you
permission to use M as 3 participant in your research under the lopic: “Faclors
affecting the adoplion of Business Inteligence Sclutions in a Public Sactor
Urganisation”.

Flease communicats with Mr _Directﬂr. Information Communication
lechnology (ICT) who will assist you with the required information. Mr
conlacted at the following e-mail address:
Teiephone Murnbear.: {12

Thc-wauld like ta wish you all the best in your research,

Date: 7.7 / gﬁpﬁ wed

ce: vr
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SCHOOL OF BUSINESS SCIENCES ETHICS COMMITTEE
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PROJECT TITLE Faciors Affecting the Adoption of Business Intelligence Solution in A
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INVESTIGATOR Mr Modiketse Tshehla
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NOTE: The green tick indicates factors that were initially discovered from the literature and framework
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