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ABSTRACT

The global mining industry is a profitable sector with a significant economic impact worldwide.
However, the focus of most studies has been on socio-political, environmental factors, as well
as the economic benefits of mines. Yet, to ensure their continuous operations, mines rely on
essential services and products from ancillary businesses, such as Small, Medium, and Micro
Enterprises. These enterprises face significant knowledge management challenges that threaten
their continuity, competitiveness, livelihoods, and service delivery. Cloud computing offers a
powerful solution to enhance these knowledge management practices and improve overall
competitiveness. To address this gap, this positivist quantitative study investigated the adoption
and effective use of cloud-based knowledge management tools by these ancillary businesses,
ultimately providing a practical model for successful implementation. A pre-tested online
survey collected data from 120 owners and managers drawn from 476 registered businesses.
Google Forms and Microsoft Excel was used for data analysis. The study was grounded in the
Technology-Organization-Environment framework and Ba theory, which together provided a
multidimensional lens for examining technological, organisational and environmental
determinants of adoption. The findings reveal that while SMME owners and managers
demonstrate strong willingness to adopt cloud-based knowledge management tools, successful
implementation thereof is contingent upon technological readiness, cybersecurity awareness,
digital literacy and leadership commitment. Organisational culture and top management
attitudes emerged as critical preconditions for adoption. The study makes a significant
theoretical contribution by extending and empirically validating the Technology Organisation
Environment framework and Ba theory within a semi-rural resource-constrained mining
industry context, an area largely overlooked in mainstream innovation and knowledge
management research. The study further contributes empirical evidence demonstrating the
predominance of informal and fragmented knowledge management practices in mining
industry SMMEs. The study’s central contribution is the development of a contextually
grounded implementation model for cloud-based knowledge management adoption, bridging
theory and practices and offering guidance for digital transformation among SMMEs in similar
industries. These contributions strengthen existing research on technology adoption and
knowledge management in emerging and sector-specific contexts, while providing insights for
SMMEs, policymakers, and stakeholders seeking to improve competitiveness and socio-

economic development through digital innovation.
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CHAPTER ONE

INTRODUCTION AND BACKGROUND

1.1. Introduction

Small, Medium, and Micro Enterprises (SMME’s) encompass a wide range of businesses, such
as medium-sized enterprises, traditional family-owned businesses, survivalist, self-employed,
informal micro-enterprises, street trading enterprises, backyard services and home-based
enterprises (Small Enterprise Development Agency, 2018). The SMMEs experience many
challenges that negatively influence their operational survival, such as the lack of
infrastructure, access to funding, insufficient Information and Communication Technology
(ICT), entrepreneurial skills (Oji et al., 2017). Additionally, these enterprises face challenges
relating to knowledge management (KM), technology adoption and related resource
limitations. In today’s market, the ability to access and leverage knowledge is necessary for
business survival. Business owners who implement uncomplicated knowledge management
processes can enhance their competitiveness, operational success and productivity. Cloud
computing is one of the solutions that can assist to address the aforementioned challenges, as
posited by Hassanalieragh et al. (2015) that cloud computing provides computing resources to
support other technologies and applications, such as mobile computing, the Internet of Things,
and Big Data. The potential for cloud-based tools to revolutionise knowledge management is
a recurring theme in the literature. For instance, a study by Modisane (2018) concluded that
cloud computing offers a low-cost and effective solution for providing access to explicit
knowledge across a company’s various sites. In a similar vein, Chovancova et al. (2015) and
Lai et al. (2018) also highlight the speed and efficiency with which these tools can disseminate
explicit knowledge, allow access, and break down geographical barriers for knowledge access

and sharing.

Despite the noted advantages, there is a significant lag in the cloud-based KM tools uptake
among SMMEs compared to other established businesses (Cant et al., 2015). The unintended
consequence is the incapacity to strategically compete with other businesses because of limited
knowledge and the lack of access to business opportunities. KM initiatives enhance knowledge
access, sharing, utilisation, decision-making processes, innovation, and efficiency. The
initiatives involve identifying, capturing, creating, storing, organising and sharing knowledge

within the business. Through leveraging cloud-based tools, businesses can enhance their



knowledge management processes for improved decision-making, innovation and

competitiveness.

The following section discusses the conceptual setting of the study, providing insights into
cloud computing, SMMEs, knowledge management and applicable tools, as well as the North
West (NW) mining industry.

1.1.1. Knowledge management

Knowledge management is the systematic process an organisation uses to generate, collect,
find and share knowledge among employees and clients (Zuma & Sibindi, 2023). Its
overarching objective is to reduce costs, elevate efficiency and reuse best practices
(Imhanzenobe et al., 2021). Similarly, Mohammed et al. (2023) describes KM as an intangible
asset that requires adequate and efficient management rather than only collecting and managing
knowledge. From various definitions, it can be concluded that KM encompasses establishing
and maintaining systems designed for creating, storing, transferring, managing, and retrieving
knowledge for efficiency and productivity (Shongwe, 2017). These systems facilitate ongoing
enhancements in an organisation, focusing on information and knowledge. Additionally,
knowledge management is necessary for competitiveness. Ajibade (2018) adds that KM is an
important resource and intellectual capital that assists an organisation in decision-making and
achieve sustainable growth. However, its mismanagement can lead to more challenges than
solutions. The day-to-day performance of businesses relies heavily on the accessibility and use
of explicit knowledge (Mbasera, 2019; Peu, 2021). Therefore, organisations must adopt
modern ways of managing knowledge to remain sustainable and competitive in today’s

business environment.

Omotaya (2015) posits that organisations understand that managing knowledge and developing
an uncomplicated and achievable plan for knowledge accessibility is important because KM
has been described as the key driver of organisational performance. KM is a crucial component
for businesses’ survival and maintenance of competitiveness. Thus, business owners and
managers should take KM as a prerequisite effort that assists the productivity and success of
their operations (Garg et al., 2018). Also, KM is a critical organisational function (Saratchandra
& Shrestha, 2022). Hence, some businesses continue to introduce knowledge management
systems to improve their sustainability and competitiveness among their peers in industries
they operate in. Cerchione et al. (2015) and Senarathna (2016) assert that cloud-based

technology, among others, assists with knowledge dissemination in many sectors, especially in



the mining sector, where services from small businesses are required daily. Ultimately, adopting
cloud-based KM tools allows organisations to be competitive, since they will be able to access
business opportunities’ knowledge, as well as organise, share and store knowledge resources,
which can be accessed anywhere without having to go to the office and page through piles of
papers. Therefore, the adoption of cloud-based knowledge management tools can play an

important role in SMMESs’ success and competitiveness.

1.1.2. Knowledge management processes and systems

Many organizations have traditionally relied on manual and ad-hoc knowledge management
practices (Satria et al., 2017). These practices often entail documenting knowledge in different
formats, such as physical documents, spreadsheets and personal notebooks. To bring structure
into the knowledge management process, several researchers have identified core activities for
effective knowledge management. For instance, Akhavan et al. (2016), Mamorobele (2021)
and Mohajan (2017) outline the importance of creating, capturing, sharing and utilising
knowledge. However, Mishra et al. (2018) observed that critical knowledge can become
fragmented due to an absence of a centralised and structured approach to knowledge
management, making it challenging for individuals and organisations to efficiently access,
share and use their knowledge assets. Thus, organisations should investigate structured and
integrated digital platforms for managing their knowledge resources, instead of manual KM
practices. The digital KM processes simplify work efforts, save time and conserve resources,
such as paper. Moreover, they are efficient in creating, capturing, managing and disseminating
knowledge in organisations (Mamorobele, 2021; Sarnikar & Deokar, 2017). Knowledge
management systems are such tools designed to support and enhance the processes of
knowledge creation, storage, retrieval and sharing (Imhanzenobe et al., 2021; Mazumdar &
Alharahsheh, 2021; Wang & Wang, 2016). However, their maintenance to support continued
knowledge sharing is not an easy task. Therefore, an integration and implementation of KM
processes and cloud-based tools can significantly enhance organisational efficiency,

innovation, and competitive advantage.

The goal of knowledge management systems is to store useful knowledge and experience that
can be recalled and applied in solving current and future problems, thus resulting in increased
organisational effectiveness (Imhanzenobe et al., 2021; Singh et al., 2021). According to
Shrafat (2018), KMS are generally adopted by large organisations, as they have broad

knowledge available with sufficient resources and capabilities for adoption of KMS or any



technology-based systems. Furthermore, Liao and Barnes (2015) avow that large organization
have more technical capabilities and processes necessary within their operations for the

effectiveness of adopted KMS.

1.1.3. Existing knowledge management processes in SMMEs

Knowledge management in small, medium, and micro enterprises has gained increasing
research attention in recent years (Cerchione et al., 2016; Durst et al., 2023). Based on existing
studies, several common knowledge management practices are utilised by SMMEs. The

practices include:

1.1.3.1. Informal knowledge sharing
Satria et al. (2017) assert that SMMEs often rely on informal communication channels, such

as face-to-face conversations, to share knowledge and information among employees.

1.1.3.2. Explicit knowledge storage

Nsubuga-Mugoa (2019) posits that explicit knowledge in SMMEs is codified and structured
information that can be easily documented, shared and applied to support processes and

decision making.

1.1.3.3.Tacit knowledge storage
SMMEs tend to rely heavily on the tacit knowledge and experiential knowledge of their

employees, which is often not codified or documented (Nsubaga-Mugoa, 2019).

1.1.3.4. Limited formal training and development
Small businesses often lack the resources and capacity to invest in comprehensive training and

development programs for their employees, which can hinder the systematic acquisition and

sharing of knowledge (Durst et al., 2023).

1.1.3.5. Reactive problem-solving

SMMESs may adopt a more reactive approach to problem-solving skills and experience of their
employees rather than proactively managing their knowledge assets.

The highlight is that there is a need for SMMESs to adopt more structured and technology-
enabled knowledge management practices to enhance their growth, sustainability, and

effectiveness (Agrawal & Mukti, 2019; Hatowska-Zycka et al., 2022).

1.1.4. Knowledge management practices in the mining industry

The mining industry is widely regarded as a cornerstone of human and economic development,
playing a major role in satisfying the needs of the mining society and its people (Boikanyo,

2016, p.93; International Council of Mining & Minerals, 2012). Knowledge management
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practices in the mining industry have been associated with improved impact on business
performance, enhanced innovation, and increased operational efficiency. However, challenges
persist that related to the adoption and maturity of knowledge management in the mining sector.
Boikanyo et al. (2016) and Algahtani (2019) argue that effective KM can offer competitive
advantages but remain underutilised in operational settings. A study by Mishra et al. (2018)
about the coal mining sector in India indicated that information technology facilitates decision-
making but has not improved knowledge management efficacy or managerial productivity,
highlighting the need for streamlined IT practices. Similarly, studies such as those by
Figueiredo and Piana (2018) on the mining industry in Brazil illustrated that innovation through
knowledge management practices is not common and that organisational culture and

continuous learning need improvement.

Omotayo (2015) emphasise that KM practices enhance innovation, profitability and overall
organisational effectiveness. In a systematic review of the literature, Inkinen (2016) confirms
that empirical research supports the positive relationship between knowledge management
implementation and key performance outcomes. To address competitiveness, the review
highlights multiple studies connecting KM practices to innovation, a primary driver of
competitive advantage. For instance, a study by Cohen and Olsen (2015) found that both
employees and technology-focused knowledge management practices have a direct positive
effect on a firm’s competitiveness. Similarly, research by Nguyen and Le. (2024) found that
HRM practices supported technological knowledge and both product and process innovations
by improving knowledge sharing. Inkinen’s (2016) overall analysis concludes that while the
link to direct performances is complex, KM practices are persuasively demonstrated as integral
drivers for innovation and for building a committed high-performance workforce. Phaladi and
Ngulube (2022) highlight several knowledge management practices that enterprises can adopt,
including collaboration or knowledge exchange platforms, staff and stakeholder engagement
forums, workplace meetings, coaching and mentoring programmes, and knowledge capture
systems. While these approaches are valuable for fostering organizational learning and
information sharing, their implementation may be constrained in semi-rural provinces where
geographic vastness and sparse populations pose logistical challenges. In such contexts, certain
practices, particularly those reliant on frequent in-person interaction or advanced technological
infrastructure may not be feasible, requiring organizations to adapt strategies to suit local
realities. However, much of existing studies focus on large organisations, leaving a significant

gap in understanding how KM practices within SMMEs in the mining sector.



1.2. Background

SMMEs play a vital role in fostering economic growth, employment creation, poverty
alleviation and social development in South Africa. Within the resource-rich NW province, the
mining industry stands as a cornerstone of the regional economy. To maintain competitiveness
and sustainability in today’s rapidly evolving business landscape, SMMEs operating in and
servicing the mining industry must effectively manage their knowledge resources to be aware
of business opportunities to provide impactful support to the mines. The SMME knowledge
resources encompass tacit and explicit business-related knowledge. Kalane (2015) posits that
tacit and explicit knowledge are regarded as core competencies and significant for the
performance and competitiveness of a business. Cloud-based knowledge management tools
have emerged as promising solutions to enhance collaboration and promote development,
sustainability and efficiency within businesses. However, the adoption of cloud-based KM
tools by mining industry SMMEs is low due to the use of traditional ICT infrastructure, and

limited KM and related technologies (Cardoni et al., 2020).

1.2.1. Overview of SMME:s in South Africa

According to the National Small Enterprise Act, 1996 (Republic of South Africa, 1996), an
SMME is described as
“a separate and distinct business entity, including co-operative enterprises and non-
governmental organisations, managed by one owner or more which, including its
branches or subsidiaries, if any, is predominantly carried on in any sector or sub sector

of the economy i.e. Agriculture, mining, manufacturing, and construction”.

Small Enterprise Development Agency (2022) assert that SMMEs are categorised by different
measures, including the number of employees, annual turn-over, ownership, asset value and
legal status as outlined in the Companies Act 71 of 2008 and Corporative Act 15 of 2005.
According to Sityata (2019) there is no universally accepted definition of SMMEs, as leaders
in various countries and sectors invent their own definitions. Moreover, Small Enterprise
Development Agency (2022) allude that SMME’s definition is centred in categorising them
based on the number of employees, annual turnover and operational years. However, Bvuma
and Marnewick (2020) argue that SMMEs cannot be defined solely by their size as their level

of complexity is also relevant. Therefore, it is logical to argue that a comprehensive definition



of an SMME should consider multiple dimensions, considering various variables applicable to

the context in which SMMEs operate. The SMMEs categories are listed in Table 1.

Table 1.1: Small Medium and Micro Enterprises classification (SEDA, 2022)

Enterprise Number of | Annual turnover Gross assets,

Size Employees Excluding fixed
property

Micro Less than 5 Less than R150 000 Less than R100 000

Small Less than 50 Between R2m — R25m | Between R2m — R4.5m

Medium Less than 200 Between R4m — R50m | Between R2m — R18m

The categorisation of SMMEs encompasses a wide range of businesses, including medium-
sized enterprises, traditional family-owned businesses, the survivalist self-employed, informal
micro-enterprises, street trading enterprises, backyard services and home-based enterprises
(Small Enterprise Development Agency, 2018). The National Small Act 102 of 1996 defines
and divides SMME:s into the following categories:

Survivalist enterprises: This type of business prioritises survival over generating stable
income, identified by a high level of informality. They are often referred to as hawkers, vendors

and subsistence farmers (Ranyane, 2015).

Micro-enterprises — Ngo Ndjama and Van der Westhuizen (2024) define this type of
enterprises as businesses operated by owners and their families with fewer than 5 employees
with an annual turnover below one hundred and fifty thousand rand (R150 000). Examples of
these enterprises include transport services (such as taxis), spaza shops, catering services and

childcare services.

Small enterprises — These enterprises are legally registered and owner-managed with less than
50 paid employees. This type of enterprise is likely to operate from business premises and is

registered for Value-Added Tax (VAT) (Muriithi, 2017; Sityata, 2019).

Medium enterprises — Modisane (2018) describes these types of enterprises as formally and
legally registered businesses controlled by owners or managers through a shareholding with a

maximum of 200 employees.



Studies indicate that SMMEs significantly contribute to a country’s economic growth and serve
as a propeller for innovation and entrepreneurship growth (Rungani & Potgieter 2018; Bvuma
& Marnewick 2020). Despite being seen as significant contributors to the economic growth of
a country (Lukhele & Soumonni, 2020), SMMESs remain inundated with range of challenges
that hinder their sustainability and competitiveness. For instance, Muriithi (2017) and Shoniwa
(2016) comparably posited that 70% of South African SMMEs fail to develop into established
businesses, due to the ongoing challenges they encounter that stems from the lack of integrating
technology tools in their knowledge management processes. Likewise, Bushe (2019) adds that
40% fail within their first year of operation and 60% fail within the second year. The challenges
create an impression that SMMEs in South Africa pose a risk. For instance, Bushe (2019)
discovered that the main causes of SMME failure (which result in societal instability, increased
poverty and job losses) are enterprise incompetence, entrepreneurial incapacity and
unfavourable environmental conditions. While Bowmaker-Falconer & Herrington (2020) is
concerned that South African SMME:s still must deal with a hostile business environment,
Matekenya & Moyo (2022), on the other hand, concluded that the entrepreneurial climate,
which is unfavourable to the development and growth of SMMESs, might be connected to their

high failure rate.
1.2.2. SMME:s operating in the mining industry

Historically, the South African mining industry has been at the centre of economic
development, given the competitive position as one of the most naturally resource-rich nations
in the world (Lumadi & Nyasha., 2024, p.1). As noted by Gomwe et al. (2023), mining daily
operations in the NW province are supported by SMMEs. These SMME:s are service providers,
subcontractors, suppliers, and innovators contributing significantly to the industry’s overall
success and sustainability. According to Ramasimu et al. (2023), not only do SMMEs create
substantial employment opportunities within the mining communities, but they are also
regarded as the backbone of the local workforce. Also, Shibiti et al. (2023) posits that SMMEs

promote local economic growth.

The support services by the SMMESs include engineering services, transportation, provision of
consultancy service, information technology services, equipment maintenance and repair, core
mining support, supply of goods and services, and supply of labour for daily underground and
surface production. However, SMMEs continue to encounter challenges relating to knowledge

management, technology or cloud-based tools adoption, and resource limitations. This aligns



with Mhlongo and Daya (2023) who emphasise that South Africans continue to face one of the
highest rates of SMME failure among developing economies, with an estimated 60% to 80%
failing within the first three years of operation, even after targeted interventions. Likewise,
Sethwana and Ramukumba (2024) noted that while a lot of business support programs and
policies exist to address the success rate of SMMEs, it remains unclear whether SMMEs

receive adequate support in all functional areas of business management.
1.2.3. Overview of the North West province

The NW province has a recorded population of 4.2 million, which constitutes 6.6% of South
African’s total population (Statistics South Africa, 2024). The province has a diverse economy,
including agriculture and manufacturing. However, the mining sector is dominant, providing
gold, platinum, chrome and manganese, thus generating more than half of the provincial gross
domestic product (Small Enterprise Development Agency, 2022). The North West province is
home to the Batswana and other smaller ethnic groups including the Basotho, amaXhosa, and

Afrikaners (Makhubela, 2018).

According to the Department of Energy and Phetla (2022), there are 288 mining organisations
with legal mining rights in the North West province. A study by Lekhaya (2015) pointed out
that both the local government and mining organisations in the NW province have implemented
programs targeted to enhance the growth and sustainability of SMMEs. Thus, there has been a
notable increase in both formal and informal SMMEs within the province, rising from 124,790
in 2021 to 129,513 in 2022 (Small Enterprise Development Agency, 2022). Furthermore, the
Supply Chain Network (2023) identified 476 registered SMMEs operating in and servicing the
mining industry in the NW province. The increase in the number of SMMEs shows the need
for their services in the mining industry. The following illustration shows the North West

province (indicated by the blue shading), South Africa.
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Figure 1.1: North West province South Africa regional map (Global Africa Network, 2025).

1.3. Problem statement

Small, Medium, and Micro Enterprises operating within and servicing the mining sector
encounter substantial KM challenges, primarily due to their reliance on conventional tools,
such as physical documents, shared drives, email systems and manual data entry, which are
often inefficient, costly and resource-intensive (Cerchione et al., 2017). While KM
encompasses both tacit and explicit knowledge, this study concentrates on explicit knowledge,
given its capacity for externalisation and dissemination through information and
communication technologies (ICT). Tacit knowledge, by contrast, remains embedded in

individual experience and is transferred through observation and demonstration.

Cloud computing has emerged as a transformative paradigm for KM, offering scalable and real-
time access to knowledge resources, and facilitating organisational decision-making and
competitiveness (Saratchandra & Shrestha, 2022). It enables rapid creation, sharing, mining
and synthesis of knowledge within a vast digital environment (Shorfuzzaman, 2017). Despite
its robust security features, concerns regarding data privacy and breaches continue to impede
widespread adoption (Wilkinson et al., 2015; Younas et al., 2023). Moreover, SMMEs have
demonstrated hesitancy in adopting cloud-based KM solutions due to limited technological

expertise (Leboea, 2017). Furthermore, research into the connection between cloud computing
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and managing knowledge remains underdeveloped, particularly within the South African
context. Kumalo and Van der Poll (2015) advise that SMMEs should embrace cloud computing
services to enhance their operational efficiency, competitiveness and sustainability. Hence, this
study seeks to investigate the adoption and implementation of cloud-based KM tools by

SMME:s in the North West mining industry.

1.4.Aim of the study

The aim of this study is to investigate the implementation of a cloud-based knowledge
management tool with the view for its adoption and use by SMMESs operating in and servicing
the mining industry in the NW province of South Africa, and to develop a contextually

grounded implementation model.

1.5. Research Objectives

The study will address the following research objectives:

e To identify information technology tools for knowledge management used by SMMEs
servicing the North West province’s mining industry.

e Assess the readiness of SMMEs to adopt cloud-based knowledge management tools.

e To assess the impact of SMME owner’s support on the adoption of cloud computing
services for management of explicit knowledge.

e To determine whether the adoption of cloud-based KM tools influences the
competitiveness of SMMEs

e To assess whether the adoption of cloud-based KM tools addresses cyber security

concerns in SMMEs that service the NW province mining industry.

e To develop a model for the implementation of cloud-based knowledge management

tools.

1.6. Research questions

The research questions are:
e What information technology tools are currently used for knowledge management by
SMME:s servicing the North West province’s mining industry?
e To what extent are SMMESs ready to adopt cloud-based knowledge management tools?

e How does SMME owner’s support impact the adoption of cloud computing services for

management of explicit knowledge?
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e How can the adoption of cloud-based KM tools influence the competitiveness of
SMME?

e How does the adoption of cloud-based KM tools influence and address cyber security
concerns in SMME:s that service the NW province mining industry?

e What model can be developed to guide the implementation of cloud-based knowledge

management tools by SMMEs?

1.7. Theoretical perspective

This study is guided by a synthesis of construct from the Technology-Organization-
Environment (TOE) framework by Tornatzky and Fleischer (1990) and the Ba theory by

Nonaka and Konno (1998) to create a comprehensive analytical lens.

From the TOE framework, three constructs were adopted to investigate the primary factors,
including the adoption of cloud-based KM tools. The constructs are top management support,
technological readiness and competitive advantage. Top management support guides the
enquiry into the role of leadership in championing and resourcing the initiatives. Technological
readiness is used to assess the existing infrastructure and technological skills in SMMEs.
Lastly, competitive advantage directs the investigation towards understanding how the
adoption of these tools is perceived as a strategy to improve the position of an organisation.
Complementing the TOE, is the construct of Cyber Ba from the Ba theory, which is used to
explore the nature of the virtual environments where knowledge is created and shared,
assessing the digital space that is free from any cyber security concerns. This construct also
guides the investigation into cyber security concerns as a foundational factor that can either

enable or inhibit the successful implementation of shared knowledge space.

The integration of TOE framework and Ba offer an understanding of the challenges and
opportunities associated with the technology adoption for knowledge management services by
SMMEs. Together, the constructs of the two frameworks provide a robust framework for
analysing the technological, organisational and contextual dimensions of cloud-based KM tool
adoption. A more in-depth discussion of these theoretical underpinnings is provided in Chapter

Two.

1.8. Research Methodology
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This section discusses the research process to be undertaken in this study. A research
methodology explains the steps that a researcher employs when embarking on a study. Thus,
this section will discuss the research philosophy, approach, design, population, sampling
method, data collection and analysis to be undertaken in the proposed study. The following
sub-sections summate the methods adopted in the study. They will be further elaborated on in

Chapter Four.

1.8.1. Research Philosophy

This study adopts a positivism research philosophy. The paradigm is characterised by its
emphasis on the objective and empirical investigation to understand a single measurable reality
(Park et al., 2020). In a similar vein, Kivunja and Kuyini (2017) state that positivism aims to
provide explanations and make predictions by analysing quantifiable data to uncover casual
relationships. This philosophical stance is therefore found suitable, as it directly supports the
study’s quantitative approach, as well as its central aim and objectives. Specifically, it aligns
with the aim to quantify the key factors like technological readiness and organisational support
that influence the adoption of cloud-based knowledge management tools by SMMEs. It
provides the study with necessary framework to objectively test the research problem based on
empirical evidence. A more detailed justification for the chosen research philosophy and its

application in this study is provided in Chapter Four.

1.8.2. Research approach

Saunders et al. (2019) indicate that a research approach is characterised by the following
approaches, namely, the qualitative, quantitative and mixed-method approaches. In a
qualitative study, research is conducted on a smaller scale population where in-depth
investigations are done to dig deeper into a topic. For a quantitative study, a study is done
statistically where numbers make a huge contribution as the study covers larger populations.
The mixed-method approach allows researcher to adopt both qualitative and quantitative
approaches at the same time. For this study, the descriptive quantitative research approach was
thus chosen as the study investigates, quantify and describe data. Creswell and Creswell (2018)
elucidates that quantitative research is suitable for collecting data using measurement
instruments, and analysing it is using statistical procedures. The quantitative research approach
aligns with a positivist perspective, emphasising empirical data collection and analysis to
provide a clear and objective snapshot of the phenomenon under investigation. This will be

discussed in-depth in Chapter Four.
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1.8.3. Research design

A research design refers to the overall structure or plan for collecting and analysing data in a
manner that addresses the research problem effectively (Mhlongo & Daya, 2023). The survey
research design, a prominent method within quantitative research, is recognised for its
efficiency in collecting data from a large population within a relatively short timeframe (Fink,
2024; Muhambe, 2018). This study employs a cross-sectional survey research design was
appropriate for this study, since it facilitates the collection of data at a single point in time
across multiple cases (Ghanad, 2023; Momoti, 2021). This approach enables the measurement
of quantifiable variables to detect patterns of association among them. The study targeted
respondents who were geographically dispersed across various mining towns in the NW
province. Due to the widespread distribution of these SMMESs, employing a design that
required direct or repeated interaction with respondents was considered impractical,

particularly given the substantial time and logistical constraints that would have been involved.

The cross-sectional survey design therefore presents a practical and efficient method for
gathering data from a larger geographically dispersed sample. It also offers a robust foundation
for statistical analysis and interpretation. Further justification on the choice of research design
is elaborated in Chapter Four and more information on this is also provided for in the ensuing

sub-sections.

1.8.4. Population

A study population is described as the overall quantity of cases that are the subjects of a study,
such as people, events and objects (Ahmad et al., 2023). The target population for this study
consisted of owners and managers from the 476 duly registered SMMEs operating in and

servicing the NW province mining industry.

1.8.5. Sampling

This study used a stratified random sampling design. Bhardwaj (2019) defines stratified
random sampling as a type of probability sampling where the population is divided into strata
or sub-groups, and a random sample is taken from each stratum. The sample comprised 213
owners and managers from duly registered SMMEs operating within and servicing the mining
industry of the North West province, of which 120 managers responded. Stratified random
sampling considers levels of strata and ensures representation of the various levels of the entire

population. The use of stratified random sampling in this study ensured that all the SMMEs
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operating and servicing the NW province mining industry were represented. Chapter Four

provides more information on the methodological choice of this study.

1.8.6. Data collection instruments

Data collection instruments in a quantitative study encompass questionnaires, measuring
instruments, ad hoc rate scales and observation schedules. A web-based, self-administered and
closed-ended questionnaire was created from Google Forms and was used to collect data for
this study. A sharable link to the questionnaire was generated and distributed to the target
respondents via email. The respondents’ e-mail addresses were obtained from the Supply Chain
Network and mining houses within the NW province’s databases. The benefit of the web-based
questionnaire is that it is always available (Momoti, 2021). Hence, it is accessible to

respondents who have hectic schedules, such as the owners.

The respondents’ responses were automatically captured in real-time. Due to delays
encountered in the respondents filling the questionnaire during the data collection for the study,
the researcher conducted follow-ups through telephone calls to encourage respondents and
maximise the response rate. In Chapter Four, a comprehensive discussion of the data collection

process including the instruments is provided.

1.8.7. Analysis of data

The data collected with the Google Forms questionnaires was exported for analysis to the IBM
Statistical Package for the Social Sciences (SPSS) Version 29 and Microsoft Excel for
supplementary data visualisations. The analysis was conducted in several stages. Firstly, the
raw data was cleaned, screened for errors and was prepared for testing. The following stage
was data preparation and descriptive statistics. Frequencies, means and standard deviations
were calculated to summarise the sample’s characteristics and key variables. To address the
research questions, inferential statistical analyses such as correlation and regression tests were
then performed. The use of a specialised program like SPSS is essential for this level of
analysis, as it offers advanced statistical tools for data transformation and hypothesis testing
that are not available in basic survey platforms (Patek et al., 2016). The results were compiled

into tables and figures as illustrated in Chapter Five.
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1.9. Significance of the study

The significance of this study is multifaceted, offering distinct contributions to both academic
literature and professional practice. Theoretically, this study addresses a notable gap by
providing empirical insights into the factors influencing the adoption of cloud-based KM tools
among SMMEs in the NW province’s mining industry. It moves beyond general adoption
studies to explore the specific dynamics that shape the acceptance or rejection of this
technology, thereby enhancing the scholarly understanding of innovation in this unique under-

researched context.

Practically, the study’s primary contribution is the development of a context-specific
implementation model tailored to the needs of these SMMEs. Furthermore, the findings
provide actionable guidance for owners, manager and policy makers. For knowledge
management practitioners and SMME owners, the research highlights how leveraging cloud-
based tools can enhance knowledge management and operational success. For policymakers,
it offers an evidence base to support digital transformation and competitiveness within the

mining industry.

1.10. Limitations of the study

The scope of this study focused on the adoption of cloud-based knowledge management tools
by SMMEs operating in and servicing within the NW province’s mining industry. While this
clear focus provided valuable depth, it also defined the study’s key limitations. Namely, the
concentration on a single geographic region and industry, the North West mining industry,
limits the direct applicability of the findings to other economic industries or provinces; the
findings represent a snapshot at a certain time and does not capture the evolution of KM
practices or technology adoption over a longer period; and the use of English for the survey
may have posed a barrier to some potential respondents, though this was mitigated by the

widespread use of English in this business context.

1.11. Delimitation of the study

The research is delimited to the knowledge management practices within the SMMEs operating
in and servicing the mining industry. Therefore, it does not examine the broader socio-political
or environmental impacts of the mining corporations themselves. Furthermore, the study
concentrates on explicit knowledge. A more detailed and management by technology

discussion of these delimitations and their implications is presented in Chapter Seven.
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1.12. Ethics statement

The study was conducted in strict adherence to the ethical policy of the University of the
Western Cape (UWC). The ethical clearance process involved a formal application to, and
subsequent approval from the UWC Humanities and Social Sciences Research Ethics
Committee. Key principles were upheld throughout the research, including obtaining informed
consent, ensuring voluntary participation with the right to withdraw and guaranteeing the
anonymity of respondents and confidentiality of their information. Permission was sought from
respondents to conduct the study. The researcher clearly explained the study’s background and
objective to the respondents prior to participation. The ethical considerations of the study are

discussed in more detail in Chapter Four.

1.13. Definition of key terms

Cloud computing

Cloud computing refers to a vast batch of web-based services that provide users with a wide
range of functional capabilities on a pay-as-you-go basis, eliminating the need for significant
upfront hardware and software investments (Maserumule, 2019; Akullo, 2024). For this study,
cloud computing is specifically defined as the technology that enables scalable and remote
access to knowledge management tools, facilitating real-time collaboration, data storage and

knowledge sharing across geographical dispersed teams.

Knowledge Management

Knowledge management is defined as an organisation’s systematic process of creating,
capturing, sharing and applying employee-driven knowledge (Nonaka & Takeuchi, 1995). The
goal is to embed this knowledge into products, services and systems to drive organisational

success (Noor et al., 2019).

Knowledge management tools

Knowledge management tools are technologies and systems designed to assist organisations to
capture, store, codify and effectively utilise their collective knowledge and information
(Geisler & Wickramasinghe, 2015). The primary purpose of these tools is to make
organisational knowledge more accessible and actionable. By creating environments where
users can easily locate and retrieve information from various sources, KM tools improve
processes such as collaboration, innovation and decision-making (Enakrire & Onyancha,

2020).
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Knowledge Society

A knowledge society is one that creates, disseminates and utilises knowledge as a key resource
for innovation, economic growth and social transformation (Znagui, 2024). It is characterised
by widespread access to education and digital technologies that enables its members to
effectively apply this knowledge. Knowledge society emphasises the productive use of

knowledge to foster sustainable development and improve societal decision-making.

1.14. Chapter outline

Chapter One: Introduction to the Study

This chapter covers and provides the background of the study, research problem, research
objectives and questions, frameworks that support the study, research design and methodology,
contribution of the study, the limitations and delimitation, and ethics of the study. The

definitions of key terms are outlined, and the outlines of chapters are provided.

Chapter Two: Conceptual framework
The chapter explains the theories that were used to underpin this study, as well as the theories

commonly used for technology adoption within the knowledge management context.

Chapter Three: Literature Review
This chapter presents a synthesis of the empirical and theoretical literature review. The

literature review sections correspond with the study’s research objectives.

Chapter Four: Research methodology

Chapter Four provides a detailed discussion of the research methodology of the study, including
the research design, the methods that were adopted to collect and analyse the study data, the
procedures that were used to select research samples from the target populations, the sample
sizes that were employed, the site which the study was conducted and the ethical considerations

that were respected in the duration of the conducted study.

Chapter Five: Data analysis and presentation

In Chapter Five, the study findings are analysed and presented in figures and tables.

Chapter Six: Discussion and interpretation of research findings
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This chapter presents a detailed discussion and interpretation of this study’s findings

considering the literature review and the theoretical framework.

Chapter Seven: Summary of findings, conclusions and recommendations
Chapter Seven presents a summary of the main findings considering the research questions and
objectives posed. The recommendations are proposed. The chapter also discusses contributions

of the study, proposes potential future research areas and provide the study conclusion.
1.15. Chapter summary

This chapter provided the background and rationale for the study by describing cloud-based
knowledge management tools for SMMEs. The discussions indicated that these enterprises in
South Africa are regarded as significant contributors to the country’s economy and job creation.
Irrespective of these significant roles, they continue to face challenges that hinder their
development and sustainability within the industries they operate in. In the context of this study,
they operate in the mining industry. To provide context, the chapter presented an overview of
SMMEs in South Africa, particularly those operating in and servicing the mining industry, and
an overview of the NW province. The research problem, objectives and questions were outlined

to guide the study.

The chapter highlighted the key theoretical contributions and implications of the findings and
provided an overview of the entire study. It was then followed by a concise description of the
research methodology, the limitations and delimitations of the study, including the ethical
statement that governs the study from the proposal to the finalisation of the study. The research
gap was identified and the significance of the knowledge management for a successful adoption
of cloud-based tools was discussed. The key study terms were defined for understanding and
clarity. The flow of the chapter was also outlined. The next chapter discusses the conceptual

framework which underpins this study.
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CHAPTER TWO

CONCEPTUAL FRAMEWORK

2.1. Introduction

In the previous chapter, the research context was introduced by outlining the study’s
background, identifying research gaps and providing justification for the study. This chapter
provides an overview of various theoretical frameworks and models, ultimately focusing on
the conceptual framework that guided this study. It further explains the rationale for adopting
the selected theoretical perspective and conceptual framework, while highlighting their key

critiques, strengths, and applications within this study.

Theories are essential in research because they form the basis of a study, explain phenomena
and extend existing knowledge (Adom et al., 2018; Momoti, 2021). A robust theoretical
framework, as outlined by Adom et al. (2018) and Dankasa (2015) provides a foundational
structure for research and guides the research objectives, analysis and the interpretation of
findings within established theoretical contexts. On the other hand, a conceptual framework is
constructed by the researcher to explain phenomena investigated. Mosweu (2018) and Ngulube
et al. (2015) explained that a conceptual framework purports that the concepts chosen for a
study and any anticipated relationships among them will be appropriate and useful given the
research problem under investigation. This study adopts a conceptual framework to guide the
investigation of cloud-based knowledge management tool adoption. The TOE framework
analyses technological, organisational, and environmental determinants influencing adoption.
While the Cyber Ba construct informs the conceptual framework by examining the digital

spaces that facilitate knowledge creation, management and use.

2.2. Overview of theories, models and conceptual framework.

Scholars begin with some core beliefs about reality and how to study it. For instance, theories,

models and conceptual frameworks can be used to frame or form a basis of a study.

2.2.1. Theoretical framework

A theoretical framework is like a map, since it provides direction for research (Adjei, 2023). It
guides the researcher through established theoretical terrain, enabling them to reach specific
research goals. As Creswell and Poth (2017) highlight, a framework consists of theoretical

doctrines, constructs and concepts that shape research. These theories explain the phenomenon
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under study, inform research questions, and influence data collection and analysis methods
(Adjei (2023). In addition, Luft et al. (2022) emphasise the role of a theoretical framework in
interpreting findings, providing a lens for data analysis and understanding the findings. Van der
Waldt (2024) underscores the framework’s potential to challenge and extend existing
knowledge, offering a structured foundation for research. Ultimately, a theoretical framework
guides researchers in delineating their philosophical, epistemological, methodological and

analytical approach (Ngulube et al., 2015).

Scholars such as Mensah et al. (2020) and Tamene (2016) have explained that theoretical
frameworks guide research projects based on theories that have already been tested. For
instance, Adom et al. (2018), in a study conducted on the role of theoretical and conceptual
frameworks in strengthening the quality of academic research, which used a qualitative
descriptive approach and a conceptual theoretical discussion framework, concluded that the
inclusion of a well-articulated theoretical or conceptual framework is indispensable for
ensuring rigor, direction and credibility in research. A theoretical perspective ensures the
credibility of scholarly research. Furthermore, the constructs of the adopted theoretical
framework give insights, support findings and provide a foundation for future research (Passey,
2020). Similarly, Akintoye (2015) emphasised the role of a theoretical framework in guiding
the generalisation of research findings. A theoretical framework, therefore, is based on existing
theories and assists researchers in planning how the study will be conducted, structuring a study
to give it focus, designing the questions and framing the study in so much that it is
understandable to readers (Ngulube et al., 2015). In this study, the adopted theoretical
frameworks guided the investigation of adoption of cloud-based knowledge management tools

by SMME:s in the mining industry.

2.2.2. Models

A model is a depiction of an actual situation or process that highlights its key features, making
it easier to understand the nature of theories and concepts in a specific context (Erima, 2022).
Models simplify complex ideas by visualising them in a way that is recognisable and appealing.
A model’s primary role is to identify and illustrate the important concepts of a theory and the
dynamics of the relations between concepts (Fried, 2020). Ludviga (2023) posited that models
enable researchers to explore and comprehend the relationships of concepts through the careful

analysis of empirical data by providing a visual representation. Furthermore, models provide a
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structured blueprint for the design and development of innovative concepts, allowing

researchers to outline their ideas clearly before embarking on the actual research process.

2.2.3. Conceptual frameworks

The purpose of a conceptual framework is to define the research problem, establish theoretical
coherence, organise the research design and implementation, and frame conceptual conclusions
(Mosweu, 2018). According to Ngulube (2018) a conceptual framework is employed when a
study cannot adequately apply a single theory. Instead of applying a pre-existing model, the
researcher identifies and synthesises key concepts, variables and ideas from relevant literature
to construct a unique model tailored to the specific research problem (Olaniran, 2022; Salawu
et al., 2023 This is the primary distinction from a theoretical framework, which is based on an
established and ready-made theory. A conceptual framework, by contrast, is the researcher’s
own synthesis of literature that illustrate the proposed relationships between the main variables
of the study (Varpio et al., 2020). Therefore, as Dzandza (2019) notes, a conceptual framework
may or may not have a single overarching theory associated with it because its foundation is a
custom-built collection of relevant concepts. Ultimately, it serves as the researcher’s “map” or
“blueprint” for the study, often presented as a visual diagram or narrative that guides the

research by showing the relationships that will be investigated (Singh et al., 2021).

Before we delve into the theoretical frameworks that guided this study, some related theories

and models will be explained. This will help substantiate the choice of frameworks.

2.3. Diffusion of Innovation Theory

The Diffusion of Innovation (DOI) theory, introduced by Rogers (1962) is a foundational
framework in technology adoption research studies that explains how an innovation spreads
through a social system. This theory’s widespread application is due to its focus on five key
attributes that influence an innovation’s rate of adoption. The constructs are, relative advantage,
compatibility, complexity, trialability and observability. DOI is used to understand the diffusion
process by which an innovation is adopted in an organisation (Oliveira et al., 2019). Studies in
information systems have used DOI to analyse the factors influencing the uptake of new
technologies at both individual and organisational levels (Oliveira et al, 2019; Shoniwa, 2016).
DOI presupposes that an innovation is already present in the organisation and focuses on how
it spreads among users. In contrast, this current study investigates pre-adoption factors. That

is, whether technology innovation is already adopted before deployment. While DOI is
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powerful and frequently adopted frameworks in studies regarding adoption of technological
tool innovations, some of the DOI constructs overlap with those already encapsulated within
the TOE framework, such as perceived advantage (Technology), organisational support
(Organisation) and environmental pressure (Environmental). Therefore, to avoid theoretical
duplication and misalignment, DOI was not adopted as one of the guiding frameworks for this
study. Therefore, while the DOI theory provides important context for the field of technology

adoption, it was deemed unsuitable for the specific focus of this study.

2.4. Technology Acceptance Model

The Technology Acceptance Model (TAM), developed by Davis (1986, 1989), focuses on
individual user acceptance of technology based on perceived usefulness, behavioural intention
of use, system usage, perceived usefulness and perceived ease of use. Akullo (2024) and
Mwansa (2015) avow that TAM has achieved substantial progress in explaining technology
adoption acceptance and has been widely used in technology adoption studies. Grani¢ and
Maranguni¢ (2019) explain that the TAM helps in understanding predictors of human
behaviours towards the potential acceptance or rejection of a technology. For instance,
application of TAM in educational technology acceptance has proven its effectiveness when
compared with other theoretical models (Salloum et al., 2019). Akullo (2024) found that TAM,
with model adjustments, can be used in cloud computing adoptions. However, the TAM is
limited in scope as it focuses solely on individual attitudes and behavioural intentions (Ajibade,
2018; Kelly & Palaniappan; 2022), further argue that the theory does not apply to organisational
enquiries with standard rules and regulations as they require integration of cloud technologies.
This study’s mandate was to investigate the organisational-level adoption of cloud-based tools
for knowledge management by SMMEs. Consequently, the TAM was unsuitable due to its

individual-level focus.

2.5. Nonaka and Takeuchi’s SECI Model

The Social Externalisation Combination Internalisation (SECI) model was developed
by Ikujiro Nonaka and Hirotaka Takeuchi (1995) in their seminal work called The Knowledge-
Creating Company as a model that conceptualises knowledge creation as a dynamic interaction
between tacit and explicit knowledge through four processes: Socialisation, externalisation,
combination and internalisation. These processes collectively form a spiral process that drives
continuous innovation and organisational learning (Aviv et al., 2021). SECI is regarded as one

of the most influential knowledge management models in organisational theory, as it is
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grounded in the distinction between tacit knowledge and explicit knowledge. The SECI model
posits that organisational knowledge creation is a dynamic and continuous cycle entailing
transformation between tacit and explicit knowledge (Abubakar et al., 2019). The main purpose
of Nonaka and Takeuchi’s (1995) contribution was to develop a dynamic and cyclical process
that explains how knowledge is created, amplified and institutionalised within organisations

(Fernese et al., 2019).

The SECI model assumes knowledge is easily transferable, as it oversimplifies the complexity
of converting tacit knowledge into explicit formats, which may not be feasible in every setting
(Adesina & Ocholla, 2019). Furthermore, it lacks consideration for technological tools.
Although adaptable, the model was developed prior to the dominance of cloud computing and
digital collaboration platforms. Bandera et al. (2017) reported that SECI is under a critical light
and strongly suggest that its validity was only demonstrated for Japanese manufacturing
companies at the time and may not be applicable across all organisations. The SECI model
emphasises interpersonal interaction and qualitative processes, which are not the focus of this
research. Given that the study employs a quantitative survey and centres on technology

adoption, the SECI model was found not suitable for guiding the investigation of this study.

2.6. The Zack Framework

The Zack Gap Analysis framework, developed by Michael H. Zack (1999), provides a
distinctly strategic perspective on knowledge management by directly linking an organisation’s
knowledge base to its competitive strategy. The model’s central premise is that an
organisation’s strategy should determine its knowledge requirements (Abubakar et al., 2019).
The framework adopts a top-down approach, beginning with an assessment of strategic
objectives to identify the strategic knowledge gap, the disparity between the knowledge
required to execute the strategy and the knowledge the organization currently possesses
(Peykani et al, 2022). The framework encourages organisations to treat knowledge not merely
as an operational resource, but as a targeted asset cultivated to sustain a competitive advantage,

thereby tightly aligning business strategy with intellectual capital management.

While the Zack Framework is valuable for organisations with formal strategic planning
processes, its applicability is limited for a study focused on technology adoption at the
operational level, such as this current study. Moreover, this study focused on SMMEs. Such
enterprises often operate with informal strategies where immediate operational challenges take

precedence over long-term strategic knowledge management planning. Given that this study
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aims to explore the practical implementation and effectiveness of cloud-based knowledge
management tools within the context of the NW province’s mining industry, the Zack

Framework’s top-down strategy-first orientation is not suitable for this research.

2.7. Karl Wiig’s Model

The Wiig Model developed by Karl Wiig Knowledge Management model (1993), is a
foundational framework in knowledge management. It posits that the primary purposes of KM
are to ensure that organisations act intelligently by effectively creating, pooling and applying
its knowledge to achieve objectives. Wiig conceptualises knowledge as valuable only when it
is actionable. The model therefore integrates organisational processes that guide how

knowledge is built, retained and applied.
The model is structured around three key pillars:

i.  Building knowledge: Acquiring, synthesizing and codifying knowledge to the
organisation’s intellectual capital.
ii.  Holding knowledge: This refers to storing and organising knowledge in repositories to
ensure it is retained, accessible and sustainable over time.
iii.  Pooling and using knowledge: This emphasises sharing, applying and leveraging
knowledge to solve problems, making decisions, and drive innovation.
A distinctive feature of the Wiig model is its holistic nature, encompassing cognitive
organisational and technological dimensions (Wigg, 1997). Despite this model’s foundational
importance and its comprehensive overview of the knowledge life cycle, it does not offer a
specific focus on the factors influencing the adoption of technology, which is the central aim
of this research. The model is excellent at describing what organisations should do with
knowledge, but it is less equipped to explain how and why organisations decide to adopt
specific cloud-based knowledge management tool solutions. Therefore, a framework more
directly centred on technology adoption is required to analyse the unique challenges and drivers

within the target context of this study.
2.8. The Technology Organization Environment framework

The Technology Organizational Environmental (TOE) framework is a well-established
theoretical framework that is mostly used when the adoption of information technology is

happening at an organisational level. The framework offers a holistic model for analysing the
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multifaceted drivers behind new technology adoption. The TOE framework, developed by
Tornatzky and Fleischer (1990), explains how various factors influence technology adoption
and implementation. As supported by April (2020) as well as Amini and Jahanbakhsh Javid
(2023), TOE explain the complexities of cloud computing adoption within an organisation. The
framework considers three contexts: Technological, organizational, and environmental. They

are depicted in Figure 2.1:

Organisation Context Environment Context

Technology Context

e Perceived relative advantage.
e Compatibility.

e Firm size.
e Top management support.
e Technology readiness.

Competitive pressure.
Government regulations.
Industry sector.

TOE:
Cloud-based technological adoption

Figure 2.1: Technology-Organisation-Environment framework (Tornatzky & Fleischer, 1990)

These contexts outline the constraints and opportunities for technological adoption (Afolayan
& De la Harpe, 2020) and guide organisations in identifying the need for technology,
conducting research and making adoption decisions (Chiza, 2018). In a study conducted on the
factors influencing cloud computing adoption in firms across developed and developing
countries using the systematic review approach and comparative design, Nguyen et al. (2021)
found the TOE framework to be a robust model with strong theoretical and empirical support
because it provides a more complete explanation of the application of innovation in businesses
by incorporating the technological, organisational and environmental contexts. While the
factors within the three contexts may differ across organisations, the framework’s applicability
extends to various information system innovation domains. The TOE framework is a suitable
tool for organisational research, as it considers both technical and organisational factors

influencing cloud technology adoption (Hoang, 2024).

The technological context explains the internal and external technological innovations relevant

to an organisation (April, 2020; Chiza, 2018; Hassan et al., 2017; Nguyen et al., 2022). The
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environment context refers to the setting in which an organisation conducts its business. This
includes factors such as industry, competitive landscape and the regulatory environment (Al

Hadwer et al., 2021; Amini & Jahanbakhsh Javid, 2023; Tornatzky & Fleischer, 1990).

2.8.1. The technological context

The technological context of TOE framework encompasses and describes both internal and
external technologies relevant to an organisation (Mohammed et al., 2016). An organisation’s
current technologies shape its capabilities, culture and infrastructure, influencing future
adoption decisions (Gangwar et al., 2021). Meanwhile, emerging technologies in the market
can serve as benchmarks or inspirations, demonstrating potential benefits, risks and best

practices.

The technological factor in TOE framework includes both internal and external technologies
(Lynn et al., 2018; Shoniwa, 2016). Internal technologies influence cloud computing adoption
by determining the extent of disruption that may occur. External technologies can drive
incremental, synthetic or discontinuous changes within an organisation (Harfoushi et al., 2016).
Many organisations would prefer to implement incremental changes because they are less risky
and involve gradual adoption. On the other hand, synthetic changes combine new innovations

with existing technologies (Amini & Bakri, 2015).

2.8.1.1. Relative advantage

The process of adopting technology starts with the establishment of a robust online presence
to realise its perceived benefits. Relative advantage i1s the measure of how much the innovation
is perceived as an improvement of the previously known idea (Ngidi, 2019). Perceived relative
advantage is taken as a central indicator for the adoption of a new technology innovation. The
higher the perceived requirement for an innovation by an organisation, the higher the
probability that it will adopt the innovation (Garrido-Moreno et al., 2024). The impact of
perceived relative advantage on technology adoption has been widely investigated in previous
studies (Ngidi, 2019). When cloud computing or cloud-based tool adoption becomes an integral

part of business operations, it empowers SMME:s to engage in technology transactions.

2.8.1.2. Compatibility

Compatibility refers to the extent to which a new ICT aligns with an organisation’s existing
values, culture and ICT infrastructure (Agboola et al., 2023). Other authors, such as Nguyen et

al. (2022), assert that the alignment of new technologies with existing systems and processes
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is essential. Organisations are more likely to adopt technologies that integrate seamlessly with
their current operations. A study in Malaysia on cloud computing adoption amongst SMMEs
found that compatibility is an influential determinant of ICT adoption (Chiu et al., 2017).
Organisations are more likely to adopt technology when management believes their existing

ICT systems are compatible with the innovation.

2.8.2. Organisational context

The organisational context encompasses organisational characteristics and internal resource
that influence the cloud adoption decision (Oliveira et al., 2019). These characteristics include
organisational size, communication effectiveness, human resources quality, technological
readiness, top management support and organization culture (Alhammadi, 2016; Gangwar et
al., 2021). Cloud-based technologies have both organisational and technological implications,

making organisational context a crucial factor in determining cloud-based tool adoption.

2.8.2.1. Firm size

Firm size is a crucial determinant of innovation adoption. Organisational size has long been a
focal point in studies on technology innovation and is considered a significant predictor of ICT
adoption (Khalifa, 2016). Firm size, often measured by factors such as employee count,
revenue and asserts (Ngidi, 2019), can influence a firm’s ability to adopt and implement new
technologies by impacting resource allocation, risk tolerate and organisational culture. Today,
business opportunities are no longer exclusive to specific business size. Different-sized
businesses compete for the same opportunities. As Senarathna et al. (2018) and Shoniwa (2016)
note, employee count significantly influences a firm’s size, reflecting its ability to attract, retain
and develop talented employees who can drive innovation, leading to new products, services

and markets.

While large organisations may have the financial resources and infrastructure to adopt new
technologies (McKinnie, 2016), SMMEs can leverage their agility and focus on niche markets
to drive innovation. Cloud-based tools can level the playing field, allowing SMMEs to compete
with larger organisations. Numerous studies have consistently shown that firm size is a
significant factor influencing the adoption of cloud-based tools (Alhammadi, 2016; Bhuyan &
Dash, 2018; Oliveira et al., 2019). Nguyen and Petersen (2017) indicated a strong relationship
between firm size and ICT adoption. However, SMMEs often face challenges, such as limited

financial resources and IT expertise (Isma’ili et al., 2016). Despite these constraints, SMMEs
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are well-suited for adopting new ICTs due to their flexibility and adaptability (Jere & Ngidi,
2020). A small organisation’s size allows them to be more agile, especially when leveraging

pay-as-you-go cloud tools.

2.8.2.2.Top management support

In Small, Medium and Micro Enterprises, owners and managers are an integral figure in the
organisations, since they are the ones who take major decisions, unlike in big enterprises. Top
management support refers to the decision makers who influence the innovation adoption in
enterprises (Alhammadi, 2016). The support from management of an enterprise explains the
pecuniary and non-pecuniary encouragement expended by the management team on the

adoption of technologies within the organisational community (Awa et al., 2017).

Yeh et al. (2015) reported that strong support from owners and managers within enterprises is
a key factor favouring the adoption of technology and innovation within organisations.
However, Gangwar (2020) differs by underlining that the impact of business owners or
managers can vary depending on the context. Zhang et al. (2023) supported the idea, arguing
that top management can encourage innovation by creating a supportive organisational culture
aligned with the businesses’ core mission and vision. Ultimately, top management’s support is
a crucial determinant of an organisation’s behaviour towards adopting technology innovations

(Maduku et al., 2016).

2.8.2.3.Technological readiness

Technological readiness refers to the organisation’s ability to successfully adopt and utilise
new technologies (Hassan et al., 2017). This involves possessing robust IT infrastructure,
skilled workforce, and adequate resources capable to implement and manage cloud-based tools
effectively (Rohani, 2015; Shoniwa, 2016). Alhammadi (2016) assert that technological
readiness is the main factor influencing the adoption of a cloud-based tool, which ultimately
depends on internet technology. Similarly, cloud-based tools require high internet connectivity
to benefit from cloud services. A strong IT infrastructure provides the foundation for deploying
cloud-based tools, while a skilled workforce is essential for their seamless implementation and
utilisation. Employee readiness to embrace new technologies can significantly impact the
success of adoption (Rohani, 2015). Consequently, organisations must invest in developing IT
human resource capabilities to maximise the benefits of cloud-based services (Matandela,

2017). The readiness of employees to engage with a new technology can either accelerate or

29



hinder the adoption process. Therefore, IT human resource capabilities provide an organisation

with skill set needed to implement the cloud-based services.

2.8.3. Environmental context

The environmental context refers to the external factors that influence an organisation’s
decision to adopt and implement new technology (Priyadarshinee et al., 2017). These factors
are governmental regulations and support, industry sector, and competition pressure (Gangwar,
2020; Harfoushi et al., 2016). Ngidi (2019) argue that mature and declining industries are less
likely to adopt new innovations, while enterprises that are servicing in the fast-growing
industries are more likely to adopt technology rapidly. Competing organisations within these
fast-growing industries are pressured to adopt new technology to be able to stay in the front of
their competitors (Ngidi, 2019). Furthermore, organisations operate within a broader context,
and its external forces can shape the pace and direction of technological change (Alhammadi,

2016).

2.8.3.1. Government regulations and support

Government support is a crucial determinant of ICT adoption for SMMEs (Ray, 2016).
Government regulations and support are external factors that influence an organisation’s
adoption of new technology. Government often recognises the importance of assisting SMMEs
in achieving growth, especially given their limited resources to adopt technology (Ngidi, 2019).
The support can take various forms, including rules, policies, tax breaks, subsidies, funding
programs and incentives (Rohani & Hussin, 2015). By fostering a favourable regulatory
environment, governments can encourage organisations to adopt cloud-based tools (Ngidi,
2019). While governments like in Nigeria have policies aimed at assisting SMMEs with cloud
adoption, there can be significant delays in the implementation of ICT regulations in many

developing countries, even when such regulations exist (Agwu & Murray, 2015).

Government regulations can either constrain or encourage technological adoption (Alhammadi,
2016). Strict regulations, particularly in industries like mining, finance and health, can create
challenges for organisations. However, government can also incentivise technology adoption
by passing legislation that supports the use of cloud-based tools, such as laws ensuring data
security and privacy (Awa et al., 2015). As Mohammed et al. (2016) argues, the growth of cloud

computing adoption may necessitate government reviews of regulations to improve adoption
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among SMMEs. Additionally, organisations therefore must be familiar with government rules

and regulations governing the use of cloud-based technologies.

Conversely, government regulations and support can either facilitate or hinder the adoption of
cloud-based knowledge management tools, depending on their specific content and the industry

in which the organisation operates (Sindane, 2016).

2.8.3.2. Industry Sector

The industry an enterprise operates within can influence its ability to adopt new technological
innovation (Mohammed et al., 2016). Industry sector is acknowledged to have a major impact
on how organisations manage their businesses. However, the role of information technology
varies across industries (Alhammadi, 2016). Given the varying requirements across industries,
it appears that some industries are more likely to adopt new technologies than others (Khalifa,
2016). The adoption rate of new technology differs from industry to industry, and there may be
specific factors which influence the decision. For instance, while the financial industry is a
major user of technological tools, significant concerns about data sensitivity may lead to
cautious adoption of cloud computing and cloud-based tools (Modisane, 2018). In the context
of cloud-based knowledge management tools, numerous studies and surveys applied industry
as an indicator for adoption, indicating how other industries are adopting cloud-based tools

more than others.

2.8.3.3. Competitive pressure

Competitive pressure, a key environmental factor within the TOE framework refers to the
extent to which competitors have adopted a particular innovation (Bhattacharya & Wamba,
2018; van Zyl et al., 2022). While Awa et al. (2015) suggest that competitive pressure may not
always be a significant factor, it is crucial in highly competitive industries to adopt ICTs for
competitive advantage (Pillay, 2016). Organisation under competitive pressure is more likely

to adopt technologies used by competitors to maintain or gain a competitive edge.

As competition intensifies, organisations often seek a competitive advantage through
innovation (Malak, 2016). Empirical research has consistently shown that competitive pressure
is a significant driver of technology adoption, including cloud-based knowledge management
tools (Alhammadi, 2016). Ngidi (2019), as well as Setiyani and Rostiani (2021), in their
respective studies on technology adoption, found that competitive pressure is a significant

driver of ICT adoption. Understanding the role of competitive pressure is essential for
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organisations seeking to leverage cloud-based tools to gain a competitive edge. Shahadat et al.
(2023) argue that, while competitive pressure is often a strong motivator, it is not always a
universal factor. Other factors, such as organisational culture, resource availability and

technological readiness, may also play a vital role (Matandela, 2017).

For this study the TOE constructs will be used. Namely, top management support, technological

readiness and competitive pressure.

2.9. Strengths and limitations of TOE theory

The TOE theory offers a comprehensive approach to technology adoption by considering both
internal and external factors (Maroufkhani et al., 2023). This framework also assists
organisations in understanding the complexities of technology adoption and deployment. While
comprehensive, the TOE framework has limitations. It can be overly broad and general, making
it difficult to apply to specific situations. Additionally, the framework may not fully capture the
complexities of technology adoption and deployment, especially in rapidly changing
environments. Some critics argue that the framework’s constructs may be more applicable to
larger and more established organisations than to smaller emerging businesses (Chiza, 2018).
Furthermore, the framework’s variables are not always well-integrated and require further
research to fully understand their impact on organisational adoption. Nonetheless, compared to

the frameworks discussed previously, the TOE suited the study well.

2.10. Ba theory

The Ba Theory, proposed by Nonaka and Konno (1998), refers to the shared space like
physical, virtual or mental, where knowledge is created, shared and utilized. The concept of
"Ba" originates from Japanese philosophy and represents a dynamic context that fosters
interaction among individuals, thereby enabling knowledge creation and transformation
(Nonaka & Takeuchi, 2019). Attard et al. (2022) explain that Ba is not just a location, but also
an enabling environment that provides meaning to knowledge, facilitating the conversion
between tacit and explicit knowledge as per the SECI model. In the context of knowledge
management, Ba serves as the foundation for organisational knowledge creation and is vital for
fostering collective understanding and innovation. The Ba theory is structured around four

distinct constructs: Originating Ba, Dialoguing Ba, Cyber Ba and Exercising Ba.
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2.10.1. Originating Ba

According to Nonaka and Touche (1998), originating Ba is the primary construct from which
the knowledge-creation process begins and represents the socialisation phase. This construct
emphasises the tacit knowledge through which physical and face-to-face experiences are the
key to conversion and transfer of tacit knowledge (Zhang et al., 2025). Organisational issues
that are closely related to this construct are knowledge visions and culture. Originating Ba
manifests when team members collaborate on-site and build mutual understanding through
shared physical tasks. This is because it is unstructured. The knowledge shared by this construct
is often undocumented but forms the foundation of deeper organizational knowledge (Attard

et al., 2022).

2.10.2. Interacting Ba

Interacting Ba is defined by collective and face-to-face interactions. This is where tacit
knowledge is made explicit. Philip (2018) explains that the Interacting Ba construct provides
an open space for individuals to engage in dialogues, facilitating the creation of new explicit
knowledge and value. Zhang et al. (2025) assert that Interacting Ba is a place where
individual’s mental models and skills are shared, converted into common terms and articulated
as concepts. Hence, Interacting Ba mainly offers a context for externalisation. Interacting Ba
is more consciously constructed than Originating Ba because an individual’s tacit knowledge
is shared and articulated through dialogues among respondents. The importance of sensitivity
for meaning and the will to make tacit knowledge explicit is recognised at companies. Here,
Interacting Ba for collective reflective reflections are institutionalised in the company culture.
By encouraging reflection and collective reasoning, this Ba bridges personal know-how with

shared and usable knowledge assets.

2.10.3. Cyber Ba

Cyber Ba is a place of interaction in a virtual world, instead of real space and time. It represents
the combination phase. This construct is known for combining new explicit knowledge with
existing information and knowledge. It generates and systematises explicit knowledge
throughout the organisation. The combination of explicit knowledge is most efficiently
supported in collaborative environments utilising information technology (Brix, 2017). The use
of on-line networks, groupware, documentations and database has been growing rapidly over
the last decade, enhancing this conversion process. Cyber Ba, also known as systemising Ba,

is a virtual space where explicit knowledge is shared, stored and systematised using digital
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technologies. This space enhances efficiency, accessibility and scalability of knowledge use. It

is also vital for geographically dispersed teams.

2.10.4. Exercising Ba

Exercising Ba supports the internalisation phase. It facilitates the conversion of explicit
knowledge to tacit knowledge. In the theory, Nonaka and Konno (1998) emphasise that this
construct focuses on trainings that consist primarily of continued exercises that stress certain
patterns and how these patterns work out, rather than teaching based on analysis. Learning by
continuous self-refinement through peripheral and active participation is stressed. Thus, the
internalisation of knowledge is continuously enhanced using explicit knowledge in real life.
Exercising Ba ensures that organisational knowledge is not only retained in documents or
systems but also embodied in the actions and expertise of individuals, ensuring long-term
sustainability of knowledge practices. According to Nonaka and Konno’s Ba Theory, the
creation of new knowledge is a dynamic journey. This theory believes that knowledge creation
is not a single event, but a cyclical process that unfolds across its four distinct yet
interconnected environments and constructs. Each construct or environment provides the
unique context needed for knowledge to be shared, transformed and ultimately reborn as a

deeper understanding.

2.10.5. Ba Theory Strengths

The primary strength of Nonaka’s Ba theory lies in its revolutionary shift in perspective,
moving knowledge management from a static and IT-centric view of storing information to a
dynamic and human-centered understanding of knowledge creation. The theory’s most
significant contribution is its emphasis on the crucial role of tacit knowledge and the specific
contexts required to share and convert it. By introducing the four Ba constructs, which are
originating, interacting, cyber, and exercising, it provides a holistic and actionable framework
that managers can use to continuously design physical, virtual, and mental spaces that foster
innovation. It offers a powerful explanation for why simple information sharing is not enough.
True knowledge creation requires the right environment, or Ba, to flourish, making it an
invaluable strategic tool for organisations aiming to cultivate a culture of continuous learning

and creativity.

This study strategically adopts a focused theoretical lens, concentrating solely on the Cyber Ba

construct from Nonaka’s theory of knowledge creation. This decision is driven by the direct
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and powerful alignment between the construct and the study’s central subject. Nonaka defines
Cyber Ba as a virtual and technology-driven space where explicit knowledge is combined,
edited and systematised. Cloud platforms are the modern technological epitome of a Cyber Ba,
providing a digital environment for storing, sharing and reconfiguring codified information,
such as documents, databases and reports. This construct is intrinsically linked to the
combination phase of the SECI model (explicit to explicit knowledge), which is the primary
function of these tools. Despite its influence, Ba theory is not without its limitations. The most
frequently cited critique is its potential cultural specificity. Developed from observations of
Japanese companies, the theory’s emphasis on group harmony, shared context and the deep
empathy required for ‘Originality Ba’ may not translate seamlessly to more individualistic
Western organisational cultures. Furthermore, the concept of Ba itself can be abstract and
difficult to operationalise, making it challenging to empirically measure the effectiveness of a
specific Ba or test the theory using quantitative methods. While the Ba theory faces valid
critiques regarding its cultural context and conceptual abstraction, its strengths and enduring
influence on the field of knowledge management are undeniable. The limitations do not
invalidate the theory but rather highlight the need for careful contextual adaptation when
applying it. Its core contribution providing a conceptual lens to understand knowledge as a
dynamic and context-dependent human process, rather than a static object, remains profoundly
important. The theory of Ba provides an invaluable framework that encourages scholars and
practitioners alike to look beyond mere information systems and focus on creating the rich and

interactive environments essential for genuine innovation and organisational learning.

2.11. Integration of TOE framework and Ba theory

The study integrates the TOE framework developed by Tornatzky and Fleischer (1990) with
the Cyber Ba construct from Ba theory to develop a comprehensive understanding of cloud-
based knowledge management tool adoption by SMMEs servicing the NW mining industry.
The TOE framework provides a structured lens to examine how technological, organisational
and environmental contexts influence innovation adoption at an organisation level. It is widely
regarded for its empirical robustness and has been used extensively in studies involving digital
transformation, especially in SMMEs operating in resource-constraints environments. In this
study, the TOE framework supports the exploration of four primary adoption determinants:
Technological readiness, organisational readiness, environmental conditions and perceived

relative advantage.
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To complement this perspective, the Cyber Ba construct from the Ba theory which focuses
specifically on virtual knowledge environments was adopted the only adopted construct. Cyber
Ba refers to the digital space in which explicit knowledge is shared, stored and accessed via
technology platform, such as cloud-based tools. This integration into the framework is crucial
for addressing cybersecurity concerns and the development of a knowledge management
adoption model. Cyber Ba offers a knowledge management-specific lens to understand the

dynamic of knowledge sharing, use and protection in digital ecosystems.

2.12. Chapter Summary

This chapter discussed the study’s theoretical framework and reviewed several technology
adoption models and knowledge management theories that could support the study. The chapter
provided the relevant cloud-based and knowledge management frameworks to contribute to a
better understanding of the study’s theoretical frameworks. The guiding theoretical frameworks
for this study are the Technology, Organisation and Environment framework by Tornatzky and
Fleischer, and the Ba Theory by Nonaka and Konno. The integration of these two theories
offered a holistic understanding of both internal and external factors influencing the adoption
and implementation of cloud-based knowledge management tools. By integrating the TOE
framework and Ba Theory, this study provided a detailed examination of how factors, such as
organisational aspects, relative advantage, technological readiness, top management and
innovation, contribute to shaping the adoption and utilisation of cloud computing services for

knowledge management.
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CHAPTER THREE

LITERATURE REVIEW

3.1. Introduction

The previous chapter introduced and justified the theoretical perspective and conceptual
framework guiding this study, establishing the relevance of the TOE framework and the Ba
theory. This chapter presents a comprehensive review of related literature to build the
argumentative foundation for the study. A literature review is a systematic process of reading,
understanding and critically analysing a diverse range of published scholarly sources, such as
books, journal articles, and conference proceedings to establish what is currently known and
what gaps exist about a specific topic. Chawinga (2019), Creswell and Creswell (2018) and
Ngezana (2018) asserted that a literature review provided an overview of the current state of
knowledge, identified critical research gaps, and positioned the present study within a broader
academic discourse. Creswell and Creswell (2018) emphasised that research could not be
meaningfully taken without reference to prior studies on related topics. Therefore, this chapter
broadens the focus of the study by discussing key themes and synthesising insights from
diverse scholarly works. This literature review is discussed under the themes aligned with the

following research objectives:

e Knowledge management in SMMEs

e Information technology tools for explicit knowledge management.

e Technology readiness of SMMEs in adopting cloud-based knowledge management
tools for explicit knowledge.

e SMME owners support on the adoption of cloud computing services for management
of explicit knowledge.

e Cloud-based KM tools impact on the competitiveness of SMMEs.

e Cyber security of cloud-based KM tools.

e Models for the effective implementation and use of cloud-based knowledge

management tools.
To ensure that the literature review was in line with the research objectives and the frameworks,

the researcher searched electronic databases, including Science Direct, Scopus, Google

Scholar, Open Access Thesis and Dissertations. The researcher used key words such as “cloud-
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based knowledge management tools”, “knowledge management in SMMEs”, “cloud
computing”, “knowledge management”, “knowledge management tools”, “ICT adoption in
mining industry SMMEs” and “cyber security”. Each source was assessed for relevance and
conceptual alignment with the study’s objectives, with a focus on peer-reviewed articles,
academic books, conference proceedings, thesis and dissertations that address the study’s
central themes. Literature not directly related to cloud-based KM tools for SMMEs was
excluded. Due to the limited availability of literature on certain sub-themes, particularly

cybersecurity concerns, and information on Ba theory, sources that date back to 20 years were

reviewed.

3.2.Knowledge management in SMMEs

Effective knowledge management is becoming more widely acknowledged as being crucial to
sustainability and competitiveness in the setting of SMMEs, particularly in highly regulated
and knowledge-intensive industries like mining. Bejinaru (2019) alludes that knowledge is
widely regarded as a valuable organisational resource because it supports innovation, improves
operational effectiveness, and contributes to the development of competitive advantage.
However, KM practices within SMMEs are frequently fragmented, informal, and
underdeveloped due to limited financial resources, inadequate technological infrastructure, and

a lack of specialised expertise.

Knowledge is retained within individuals rather than systematically documented and shared
across the organisation (De Bem Machado et al., 2022). This situation limits organisational
learning and may negatively affect operational continuity when key personnel leave the
organisation. Consequently, understanding how knowledge is created, captured, and managed
within SMMEs is essential for identifying opportunities for improving knowledge accessibility
and organisational performance (Choi & Lee, 2024). As digital transformation and cloud
computing technologies increasingly reshape how knowledge is stored and shared, it becomes
important to examine the current state of KM practices in SMMEs and identify gaps that may

be addressed through technology-enabled solutions.

3.2.1. Knowledge management practices in mining industry SMMEs

Knowledge management is widely implemented and structured in large enterprises, however,
its practices within SMMEs often remain fragmented and informal. Due to resource constraints,

many SMMEs lack formal KM systems, policies, and technological infrastructure which
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results in knowledge being retained primarily within individuals rather than documented
organisational systems (Durst et al., 2023). This situation poses significant risks, particularly
when experienced employees leave the organisation or when businesses expand their

operations.

In the context of mining industry SMMEs, the need for effective KM practices is particularly
significant. Mining operations require high levels of precision, regulatory compliance, safety
awareness, and coordination across multiple operational processes (Scarso & Bolisani, 2023).
Despite these requirements, many SMMEs servicing the mining industry continue to rely on
informal knowledge-sharing practices such as verbal communication and basic documentation
which can limit knowledge accessibility and organisational learning (Shetty & Panda, 2023).
Research suggests that even basic forms of knowledge formalisation, including the use of
standardised documentation, operational logs, and shared digital platforms can significantly
improve knowledge accessibility and operational efficiency within SMMEs (Pillay, 2016).
Increasingly, cloud-based knowledge management solutions such as digital document
repositories and collaborative platforms are emerging as viable options for SMMEs due to their

scalability, affordability, and ease of implementation (Marzo et al., 2024).

The mining industry presents unique KM challenges, including specialised skill requirements,
safety-critical operations, remote work settings, and an aging workforce. These challenges
further emphasise the importance of effective knowledge capture, documentation, and transfer
mechanisms (Kahrens & Fruauff, 2019). Consequently, strengthening KM practices within
mining industry SMMEs is essential for improving operational performance and ensuring long-

term organisational sustainability.

3.3. Technology readiness of SMMEs in adopting cloud-based knowledge management

tools for explicit knowledge

The TOE framework posits that the adoption of technology is influenced by the technological
context, which includes the technologies available to an organisation and its internal
technological capabilities (Tornatzky & Fleischer, 1990). The technological context is

conceptualised as technology readiness.

While SMMEs are increasingly expected to adopt new technologies to remain competitive
(Gumbi et al., 2023), research indicates a persistent lag, often due to a lack of clear

understanding of technology’s potential and benefits (Eze et al., 2020). Additionally, most
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SMME:s are slow to adopt cloud-based tools because they perceive themselves as unready for
such innovations (Classes et al., 2021). In a study on cloud computing adoption readiness by
small enterprises, Ilythamije (2019) revealed that small enterprises lacked a clear
understanding of cloud computing technology. So consequently, their readiness to adopt
technologies may not be confirmed. Thus, the level of readiness of SMMEs to adopt and
integrate technologies with traditional knowledge management processes in business operation
varies. On the other hand, Grumman et al. (2020) reinforce that the readiness level to adopt
technological tools for SMMEs is like that of large organisations, as all these organisations
strive to be competitive. A systematic literature review by Saratchandra and Shrestha (2022)
categorises Small and Medium-sized Enterprises (SMEs) into four groups based on their
technological readiness for cloud-based Knowledge Management Systems (KMS) For
instance, Guidepost SMEs strategically understand KM's value and fully exploit innovative
KM tools; Exploiter SMEs intensively use their limited available tools, but don't recognise the
importance of further KM investment; Explorer SMEs utilise dedicated innovative KM tools,
but fail to fully exploit their stored knowledge; and finally, Latecomer SMEs are unaware of
KM's strategic value and do not commit to the necessary resources. Thus, there are various

aspects that contribute to SMME technological readiness.

A critical element within the technology context is the perceived relative advantage of a new
technology, the degree to which it is viewed as superior to existing solutions (Majengo &
Mbise, 2022). For cloud-based KM tools, this includes benefits like cost-effectiveness,
scalability and streamlined data analysis (Hassan, 2017). In support of this, a qualitative study
conducted among university students by Liu et al. (2020) emphasised the necessity of cloud-
based knowledge management systems in sectors such as education, small and medium-sized
enterprises and public administration, primarily due to their cost-effectiveness. Cloud
computing technologies significantly reduce expenses related to maintaining technical
infrastructure (including servers, data transmission lines and uninterruptible power supply
systems), as well as the acquisition and upkeep of software (Khayer et al., 2021). Additionally,
they lower the costs of employing specialised personnel for system maintenance and resolving
technical and software-related issues. With no servers to manage or software to install, a cloud-
based knowledge management system can be up and running quite quickly (Classes et al.,
2021). Thus, SMMEs, particularly those operating in the mining industry, should be prepared

to use cloud-based KMS to enhance their competitiveness in a cost-efficient manner.
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Mutambara et al. (2022) added that a stable and reliable infrastructure, consistent internet
connectivity, and adequate hardware were necessary in determining readiness for cloud-based
systems, particularly in resource-constrained environments. Equally important in determining
readiness are the digital literacy and technical skills among employees and management
(Kumalo & van der Poll, 2015). Therefore, technological readiness is characterised not only by
the availability of necessary hardware and software, but also by internal capabilities. This
includes the digital competencies of users. Therefore, the technological context is a complex
interplay of the technology's perceived benefits and the firm's fundamental capacity to leverage

them as well as management support, as elaborated on in the following section.

In summary, the technological readiness is a crucial determinant of whether SMMEs will
successfully embrace cloud-based KMS. This context is characterised by two key elements:
First, the firm's level of technological readiness, which varies significantly among categories
like 'Latecomers' and 'Guidepost SMEs'; and second, management's perception of the
technology's relative advantage. For SMMEs, the cloud offers compelling benefits such as cost-
effectiveness, scalability and superior data analysis capabilities. However, readiness extends
beyond merely having the right hardware and software. It encompasses essential internal
capacities, such as stable infrastructure, reliable connectivity, and, critically, the digital literacy
and technical skills of the workforce. Thus, deciding to adopt these transformative technologies
requires a careful balance between recognising the superior value of external technology and
ensuring that internal human and physical resources are fully equipped to take advantage of it.

This highlights the vital role of management support, as discussed in the following section.

3.4. SMME owners support on the adoption of cloud computing services for

management of explicit knowledge

Leadership support is a crucial factor that positively influences the successful adoption and
integration of new technologies (Alhammadi, 2016; Malek & Almarri, 2023). Malik et al.
(2021) assert that top management is included in the organisational context of the TOE
framework as an internal quality that influences the decision to accept an innovation, as well
as the active support and commitment of top management with strategic authority. Due to the
centralised decision-making structure in most small enterprises, the owner-manager's vision
and commitment are the primary determinants of whether a new technology should be
adopted. In SMMEs, the role of top management or owner-manager is central to the enterprise

because their decisions influence activities within the operations (Seronato & Martins, 2024).
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This also refers to IT adoption decision from planning, implementation, maintenance and

system upgrade stages as the business grows.

Small businesses that have adopted IT are more likely to have owners or managers who possess
better attitudes in IT integration. This notion is reinforced by Afolayan and De la Harpe (2020)
who found that the implementation of technology in SMMESs was relatively successful due to
the positive attitude of top management. In addition, Chouki et al. (2020) argued that a greater
intention to adopt cloud-based solutions was directly attributable to the more positive attitude
of SMME owners in technology adoption. This then means that if the SMME owner or manager
perceives that the benefits of cloud-based tool adoption outweigh its risks, the business is more
likely to adopt it. Likewise, when management has been highly willing to implement a
technology tool, employees do not perceive top management willingness to adopt technology
innovation as a barrier. In this regard, a positive attitude by top management towards the use
of innovation leads to its acceptance and, subsequently, to the success and growth of the

enterprise.

The influence of top management is particularly decisive within the context of SMMESs. Unlike
larger enterprises with more resources and distributed decision-making structures, SMMEs are
characterised by central authority, limited hierarchical structures and direct owner oversight of
resource allocation (Al-Mascati & Al-Badi, 2016; Shahzad et al., 2023). Consequently, the
owner’s commitment and positive attitude towards a new technology like cloud-based KM
tools are the single most important determinants of whether the innovation is even considered,

let alone successfully adopted and integrated (Hartono & Alianto, 2020).

In Small, Medium, and Micro Enterprises, leadership significantly shapes innovation and
technology adoption decisions. Unlike in larger enterprises, where decision-making often
involves multiple departments or committees, SMMEs typically rely heavily on one or two
individuals, usually the owner or manager for all strategic decisions, including technology
adoption (Rahayu & Day, 2017). This centralised decision-making process makes the
leadership’s vision, risk tolerance and attitude toward innovation particularly critical.
Leadership-driven decisions within SMMEs are predominantly influenced by leaders' practical
experiences, perceived business needs and familiarity with emerging technologies. The
adoption process strongly depends on leaders' perceptions regarding the value, compatibility
and relevance of new technologies (Mutambara et al., 2022). Consequently, proactive SMME

owners support the adoption of cloud computing for explicit knowledge management by
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fostering innovation, agility, and knowledge sharing, thereby enhancing firm competitiveness
and adaptability (Ul Amin & Khan, 2024). Shahadat et al. (2023) identified a positive
correlation between top management support and successful implementation of digital
technologies within SMMEs. Similarly, Rahayu and Day (2017) demonstrated that SMMEs
with digitally literate owners were significantly more inclined towards adopting cloud-based
solutions. Conversely, in South Africa, Mutambara et al. (2022) found leadership commitment
deficits and limited awareness to be major barriers to digital transformation among small
enterprises in resource-constrained areas. Particularly, SMMEs servicing the mining industry
where operational efficiency, compliance and real-time data access are critical. Leadership's
decisions on technology adoption directly impact the enterprise’s performance, reliability and
competitiveness. Thus, understanding leadership's role and influence in SMME decision-
making processes is essential for advancing effective digital adoption strategies within this

sector.

In summation, leadership support, particularly the commitment, vision and positive attitude of
owner-managers and top management, is a decisive enabler of technology adoption and
successful integration in SMMEs. For the reason that SMMESs feature centralised decision-
making, limited resources and direct owner oversight, the leader’s perceptions of value, risk
tolerance and digital literacy determine whether innovations such as cloud-based knowledge
management tools are considered, adopted, implemented and maintained. Empirical findings
consistently link proactive and digitally literate leadership to higher adoption rates and better
implementation outcomes, while leadership deficits and limited awareness remain primary
barriers in resource-constrained contexts. Thus, strengthening owner-manager commitment
and digital awareness should be the priority of interventions aimed at increasing IT adoption
in SMME:s. Additionally, industry bodies, and vendors should focus on leadership-targeted
training, clear value demonstrations and low-risk pilot options to convert positive intent into

sustained adoption.

3.5. Influence of cloud-based knowledge management tools on SMME competitiveness

The environmental context construct of TOE framework encompasses the industry,
competitive landscape and regulatory environment in which a firm operates. For SMMEs
servicing the NW province mining industry, this context is defined by intense pressure to
enhance efficiency, ensure compliance and innovate to remain competitive. Cloud computing

offers a strategic pathway to meet these demands without requiring large capital investment
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(Bhatti et al., 2021). By levelling the technological playing field, cloud-based KM tools grant
small firms access to resources that enhance operational alignment, facilitate faster decision-

making and improve collaboration all key drivers of competitiveness (Gangwar et al., 2021).

Cloud-based knowledge management tools enable firms to access data on demand, collaborate
across distributed teams, reduce IT overhead cost, and scale operations more efficiently. Given
the mining industry's reliance on coordination, safety protocols and real-time data access, the
strategic adoption of these tools can provide a tangible competitive edge. Empirical studies
confirm a positive correlation between cloud adoption and improved business performance.
For example, Adam and Musah (2015) qualitative study highlights the dual nature of cloud
knowledge management adoption among Romanian small enterprises. While Shetty and Panda
(2023) in their study in India found that technology readiness and top management support
were the influencing drivers of competitiveness among Indian SMMEs who were adopting
cloud tools. The research strongly suggested that the solution is particularly beneficial for
SMMESs, offering a clear competitive advantage and enabling strategic knowledge
implementation primarily due to low IT infrastructure costs. Key influencing factors for
adoption include relative advantage, compatibility and the company's technology readiness.
However, non-adoption is equally rational, often stemming from the presence of already
established knowledge systems, a perceived lack of added benefit from the cloud solution and,
critically, lingering concerns over cyber security. Additionally, Senyo et al. (2018) found that
UK-based SMME:s that adopted cloud technologies experienced significant improvements in
service delivery, market responsiveness and product development capabilities. Similar findings
were reported by Gangwar (2020) in a South African context, where cloud adoption was
associated with enhanced operational efficiency and service integration among township-based
SMME:s. Thus, relative advantage has been considered as a crucial factor that influences the
adoption of cloud computing technologies for competitiveness (Atuluku et al., 2022;
Christiansen et al., 2021). In the context of cloud-based knowledge management tools,
perceived relative advantage involves evaluating how these tools perform against traditional
KM methods in terms of efficiency, cost-effectiveness, scalability and overall organisational
benefits. Understanding this concept is essential for predicting the likelihood of successful

adoption and integration of cloud-based tools within SMMEs.

Organisational culture, existing technology infrastructure and specific business needs

significantly shape how cloud-based KM tools are perceived among SMME:s. For example,
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firms with a strong culture of innovation and continuous improvement are likely to have
positive perceptions of cloud-based tools. Likewise, SMMEs operating with outdated or
inefficient KM systems tend to clearly recognise the advantages of transitioning to cloud
solutions (Hartono & Alianto, 2020). Consequently, aligning implementation strategies with
these internal factors can effectively enhance perceived relative advantage, ultimately
promoting greater adoption and successful integration of cloud-based KM tools within the
enterprise. In the era of digital transformation, SMMEs are presented with both challenges and
opportunities. While the internet and ICT offer a path towards increased competitiveness,
sustainability and efficiency, deciding to adopt a technological tool requires careful
consideration. The rapid advancements and prevalence of the internet and information and
communication technology are forcing enterprises to transform how they conduct business
(Classen et al., 2021). By leveraging technology-based user exchanges, organisations can
improve their competitiveness, efficiency and cost-effectiveness. This is particularly true for
SMMEs who have reaped significant benefits from digital technologies. These technologies
enable SMMEs to compete with larger organisations by accessing markets and maintaining
customer relationships in a cost-effective way (Classen et al., 2021; Matikiti et al., 2018). The
decisions to adopt technology tools are influenced by both internal and external factors
(Matikiti et al., 2018). Internal factors include the organisation's capabilities and characteristics
(Abed, 2020), while external factors refer to elements and events outside an organisation's
control (Kuratko et al., 2014). For SMMEs, the factors that affect technology adoption are
heavily influenced by the perception of SMME owners and managers. The challenge lies in
identifying the factors that enhance or inhibit the adoption of a cloud-based presence (Zadok,

2018).

3.6. Cyber security of cloud-based KM tools

Nonaka and Konno’s seminal theory of ‘Ba’ postulates that knowledge creation is intrinsically
tied to a shared dynamic space that can be physical, mental or virtual. In the contemporary
organisational sphere, characterized by distributed work and reliance on Information and
Communication Technologies (ICTs), this concept is robustly realised as ‘Cyber Ba’. That is,
the shared virtual environment created and sustained by digital platforms. Cloud-based
Knowledge Management tools serve as the instrumental conduits for this Cyber Ba, facilitating
the spiralling process of knowledge creation, namely Socialisation, Externalisation,
Combination and Internalization (SECI), by providing integrated platforms for interaction,

collaboration and the conversion of tacit knowledge into explicit artefacts and vice-versa.
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However, the efficacy of any Ba is contingent upon the establishment of a robust social
foundation of trust. In a virtual context, this trust translates directly into the reliable expectation
of data confidentiality, integrity and availability. If the users, more especially business owners,
are wary of security issues, they will not adopt or participate in knowledge and information
sharing in such a platform. Therefore, cybersecurity transitions from being a peripheral IT
support function to a central precondition for the functional viability of the Cyber Ba itself
(Ahmad et al., 2023). If the underlying virtual infrastructure is perceived as vulnerable or
compromised, the necessary relational confidence collapses, thereby compromising the entire
knowledge creation cycle. it has been revealed that SMMEs in Australia were initially hesitant
to adopt ICT because it was a new and unfamiliar product. However, once SMMEs moved past
this initial reluctance and begin to trust ICT as a valuable business asset, the Cyber Ba can
become a powerful tool for knowledge creation. Individuals can access and learn to use the
readily available and documented resources, as well as appreciate the value of their firm's tacit
knowledge. Therefore, any critical examination of cloud-based KM tool adoption must include

a rigorous analysis of the cybersecurity measures that underpin the Cyber Ba's trustworthiness.

For Small, Medium and Micro Enterprises, which characteristically operate under significant
resource constraints (limited IT budgets) and often possess a rudimentary level of internal
cybersecurity expertise, the risks associated with unauthorised data access, leakage and service
disruptions constitute formidable, cognitive and tangible barriers to cloud KM adoption (Al-
Maroof et al., 2021; Mutambara et al., 2022). These hesitations are not without justification,
given the documented frequency of high-profile data breaches that continuously validate the
security fears expressed by smaller entities (Oliveira et al., 2019). Yet this apprehension is
frequently amplified by a knowledge asymmetry and the propagation of misconceptions.
Reputable and enterprise-grade cloud service providers often deploy sophisticated and multi-
layered security architectures that are substantially superior to what most individual SMMEs
could afford or maintain independently. These technological advantages are frequently
overshadowed by user-held beliefs regarding cloud vulnerabilities (Gangwar et al., 2021). This
skewed perception of risk directly impacts strategic adoption decisions, as it erodes the
confidence required to commit proprietary or sensitive organisational data to a shared virtual
environment. For specialised sectors, such as SMMESs operating within the mining industry,
this hesitation is further intensified by the perceived loss of direct physical control over
proprietary data, compliance documentation and operational intelligence, raising legitimate

concerns about data sovereignty and regulatory adherence (Botha & Grobler, 2021).
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Acknowledging these multifaceted concerns, a concerted effort to mitigate risks and
strategically rebuild confidence is essential for realising a functional Cyber Ba within the
SMME context. Ali et al. (2020) compellingly advocate that organisational capacity building
and targeted training represent a foundational mitigation strategy. By investing in focused
cybersecurity education and upskilling, SMMEs can empower their personnel to proactively
evaluate, understand and manage inherent risks, shifting the organisational posture from one
dominated by fear and reactive avoidance to one of informed control (Sharma et al., 2020).
Furthermore, a phased cloud adoption strategy offers a practical and psychologically reassuring
path toward full integration. This methodological approach allows the SMME to gradually
inculcate trust in the cloud tools by commencing with the migration of non-sensitive data and
operations, before incrementally transitioning more mission-critical assets over a sustained
period (Gangwar et al., 2021). Ultimately, a strategic combination of transparent vendor
communication regarding security protocols, sustained internal educational initiatives, and an
incremental and evidence-based adoption plan can effectively dismantle these perceptual
barriers, thereby enabling SMMEs to securely and confidently harness the full potential of

collaborative knowledge creation within the resilient digital environment of the Cyber Ba.

This section emphasises the significant trust issues that many Small, Medium and Micro
Enterprises face regarding cloud-based knowledge management systems. These apprehensions
often stem from worries about data security, privacy and the overall reliability of the
technology. However, when these concerns are successfully addressed and mitigated, SMMEs
are far more likely to embrace and integrate the Knowledge Management System into their
operations. As a result, it becomes crucial for vendors and trainers to take proactive measures
to ensure that the Cyber Ba Knowledge Management System is devoid of any security
vulnerabilities. This includes conducting rigorous security assessments and providing robust
safeguards to protect sensitive information. Furthermore, effective communication and training
programs must be implemented to educate SMME owners. By equipping them with the
necessary knowledge and skills, they can confidently adopt the KMS and sustain its use over

time, fostering an environment of trust and reliability in this vital technology.

3.7. Chapter Summary

This chapter reviewed the literature to identify the key factors influencing the adoption of
cloud-based knowledge management tools for SMMEs in the NW province's mining sector,

using the TOE framework and Ba theory as guiding theoretical lenses. The review found that
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within the technological context of TOE, the readiness of an SMME is critically dependent on
both its technological infrastructure and internal digital skills, which are often underdeveloped
in this specific context. In the organisational context, the literature consistently identified top
management support as the most decisive factor for SMMEs, as it directly impacts resource
allocation and the fostering of a culture conducive to innovation. Furthermore,
the environmental context revealed that intense competitive pressure within the mining

industry acts as a significant external driver for adopting efficiency enhancing technologies.

A central finding of the review is that perceived cybersecurity risks represent a major barrier
to adoption. Framed through the Ba theory, it was established that the security fears undermine
the trust that is essential for creating a functional virtual space for knowledge creation and
management. The literature suggests these fears, while legitimate, are often amplified by a
knowledge gap regarding the robust security measures of modern cloud-based tools service
providers. Ultimately, the literature review identified a clear gap: While studies use the TOE
framework to analyse adoption factors, few have integrated it with the Ba theory to understand
how these factors specifically enable or inhibit the creation of a trusted virtual space for
knowledge creation, management and sharing. Moreover, studies specifically focusing on
mining industry SMME’s were not found by the researcher. The other gaps identified in the
literature were strategies that could be implemented to improve SMMEs’ technological
readiness for adopting cloud-based knowledge management tools, as well as the role that
employee training and ongoing support play in enhancing the digital competencies necessary
for successful implementation of cloud-based KM systems. This study therefore addresses this
gap by seeking to develop a model that connects these critical elements. The following chapter

presents and discusses research design and the research methodology employed of this study.
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CHAPTER FOUR

RESEARCH METHODOLOGY

4.1. Introduction

The previous chapter reviewed literature related to this study. The relevance of the TOE and
Ba theory to the study were presented to illustrate how the constructs guided the study. The
review identified management support and technological readiness as critical internal factors
for adoption, while perceived cybersecurity risks emerged as primary barrier by undermining
the trust essential for a functional Cyber Ba. This chapter presents and discusses the research
methodology of this study. A methodology of a research study outlines the research methods
used by a researcher (Leedy & Ormrod, 2016). This chapter follows the research “onion”
method by Saunders et al. (2019). As per the onion method, the chapter details the research
paradigms, research approach, research design, study population, sampling technique and
sample size, data collection instruments, and data analysis. Momoti (2021) explained that
researchers were obliged to describe the methods adopted in a study project to allow other
researchers to replicate and test the methods. So, a study must clearly identify and specify area
it seeks to find out, for whatever reason, and how it can be done before starting the research.
Accordingly, this chapter provides a detailed account of the research methodologies adopted in
the study, highlighting both the achievements and the challenges encountered during its
implementation. It further addresses the validity of the chosen methods, acknowledges the

study’s limitations and discusses the ethical considerations that informed the research process.

4.2.0ntological position

Razali and Fernando (2024) emphasizes that doctoral research should explicitly address
ontological considerations due to their theoretical significance in guiding the research process.
Discussing ontology enables readers to understand the underlying reasoning behind the
methodological choices adopted in a study. Within research philosophy, several ontological
perspectives are commonly discussed, including realism, constructivism, and pluralism.
Realism, which is aligned with positivist epistemology, assumes that reality exists
independently of human perception and can therefore be objectively observed and measured
(Ugwu et al., 2021; Vivek, 2022). From this perspective, social phenomena are treated as
external realities that can be examined using empirical methods. In line with this view, the

present study adopts an objectivist ontological stance, which is consistent with the positivist
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epistemology and quantitative research approach employed in this study. This ontological
position supports the quantitative examination of this study where the employed constructs
such as technological readiness, organizational support, and environmental pressures are
treated as observable phenomena that can be empirically measured and analysed. In
contrast, constructivism, which is typically associated with interpretivism, posits that reality is
socially constructed through human experiences and interactions resulting in multiple
subjective realities. Pluralism, often linked with pragmatism acknowledges that reality can be
interpreted from multiple perspectives and that both objective and subjective viewpoints may

be useful depending on the research context.

Momoti (2021) posits that the worldview adopted by a researcher influences the choice of
research approach. In line with view, the ontological and epistemological positions guiding this
study informed the selection of the research. A detailed outline of the research paradigm

adopted in this study is presented in the following sub-section.

4.3. Research paradigm

Aresearch paradigm is the philosophical framework that guides a study. The concept, famously
introduced by Thomas Kuhn (1970), refers to an integrated cluster of concepts, variables and
methodological tools shared by a scientific community. Expanding on this, a paradigm can be
understood as a researcher’s worldview, encompassing a set of shared assumptions, values and
practices that dictate which problems are relevant and what constitutes an acceptable
explanation (Johnson & Christensen, 2024). These underlying assumptions about the nature of
reality and knowledge directly inform the research strategy and methods chosen for an
investigation (Cresswell, 2018). Therefore, a clear articulation of the guiding paradigm is a
prerequisite for methodologically sound research. Moreover, the multi-metatheoretical nature
of information science means that researchers approach the study of information, knowledge
and data from diverse, often competing, and fundamental philosophical worldviews regarding
what information is and how it should be studied (Omodan, 2024). For instance, an information
seeking behaviour researcher might adopt a cognitive metatheory, focusing on how individuals
process and interact with information from a mental perspective. Another might use a social
metatheory, viewing information as a socially constructed phenomenon embedded in cultural
and institutional contexts. Nonetheless, the positivist paradigm was selected for this study, and

its choice is justified after a brief overview of the major social science paradigms.
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4.3.1. Post-Positivism

Post-positivism emerged as a critique of the strict objectivity of positivism. While it maintains
that external reality exists, it acknowledges that this reality can be known imperfectly and
probabilistically, due to the inherent limitations and biases of the researcher (Mamorobela,
2021). Likewise, Mphahlele (2023) asserted that reality existed independently of our
perceptions and that the underlying entities may not be directly observable or measurable. As
Saunders et al. (2019) suggest, post-positivism seeks to explain the underlying structures of
reality that shape the observable events. However, since this study’s primary objective is not
to critique the nature of reality but to measure and analyse observable phenomena of

technology adoption, the more direct approach of positivism is deemed more appropriate.

4.3.2. Interpretivism

The interpretivist paradigm is fundamentally concerned with understanding the subjective
world of human experience (Mohajan, 2018). It posits that reality is socially constructed and
subjective. Research within this paradigm, as Saunder et al. (2015) argue, focuses on
interpreting the different circumstances and perspectives that shape human behaviour, rather
than searching for generalisable laws. Adjei (2023) argues that interpretivism does not believe
in the permanence or rigidity in gathering data as it believes that human beings are dynamic of
change with time and background. The significance of interpretivism is to propose new
understanding and renditions of the social world context (Ngidi, 2019). This paradigm 1is
believed to be subjective, not verifiable, and therefore not generalisable. Therefore, the goals

of interpretivism do not align with the quantitative objectives of this research.

4.3.3. Pragmatism

Pragmatism focuses on the research problem itself and advocates for using the most appropriate
methods to find a solution, regardless of philosophical allegiances. It often provides the
rationale of mixed-methods research, combining quantitative and qualitative approaches to
gain a richer understanding (Creswell and Creswell, 2017; Ngulube, 2015). Chawinga (2019)
notes that pragmatism aims to move beyond the paradigm wars by incorporating different
lenses into a single study. As the research questions for this study can be comprehensively
addressed through a singular quantitative approach, a pragmatic mixed-methods design was

deemed unnecessary.
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4.3.4. Positivism

Positivism is a philosophical stance asserting that knowledge must be derived from an
objective, empirical and scientifically verifiable observation (DeCarlo, 2018). It operates on
the assumption that the social world, much like the natural world, exists independently of
human consciousness and is governed by law-like regularities (Shoniwa, 2021). Therefore, the
role of the researcher is to remain a neutral and unbiased observer who can measure and analyse

this observable reality (Panhwar et al., 2017).

Researcher located within the positivist paradigm relies on deductive logic, where hypotheses
are formulated and then tested against empirical data. The goal, as Kivunja and Kuyini (2017)
explain, is to use logical analysis to explain events and produce generalisable findings, similar

to those generated by the neutral sciences (Alharahsheh & Pius, 2020).

Positivism was found to be in line with the aim of the study. In addition, the study was free
from researcher influence or bias, which is a characteristic of the positivist worldview (Momoti,
2021). According to Marutha (2016), positivism asserts that relationships may be measured.
The positivist paradigm is appropriate for research employing a quantitative approach, since it

is designed to use numerical measures to examine population behaviour.

This paradigm was chosen as it aligns with the objectives of this study. The aim is to investigate
the adoption and implementation of cloud-based knowledge management tools among
SMME:s. This requires a methodology that can quantify adoption rates, identify measurable
factors influencing implementation, and analyse patterns and casual relations across a sample
by employing a positivist approach. This study can statistically analyse the data to generate
objective, reliable and generalisable insights into the phenomenon. Thus, this approach is

applicable to the broader population of SMMEs servicing the NW province mining industry.

4.4.Research approaches

A research approach is the strategic plan for conducting a study, outlining the procedures for
collecting, analysing and interpreting data to answer the research question (Chawinga, 2019;
Creswell, 2018). There are three applied research approaches: Qualitative, quantitative and

mixed methods research methods (Momoti, 2021; Shibambu, 2019).

The selection of an approach is not arbitrary; it is a direct consequence of the study’s guiding

research paradigm. The paradigm’s philosophical assumptions about reality (ontology) and
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knowledge (epistemology) determine the most appropriate way to conduct the investigation.
For instance, the positivist paradigm, with its emphasis on an objective and measurable reality,
naturally leads to a quantitative approach where the research remains detached to produce
generalisable numerical data (Campbell & Stanley, 2015). Conversely, an interpretivist
paradigm, which views reality as subjective and socially constructed, aligns with that seeks in-
depth understanding through methods like interviews and observations (Pastore, 2017). Finally,
the pragmatist paradigm, which prioritises the research problem over philosophical debates,
provides the foundation for a mixed-methods approach, combining both quantitative and
qualitative elements for a more comprehensive understanding (Creswell & Creswell, 2017). In
the following sub-sections, the three research approaches’ applicable worldviews, research
designs methodologies and major differences are discussed in detail to provide an
understanding of the choice of approach for this study. In the same breath, Creswell (2018)
describes quantitative research as an approach for exploring and understanding the meaning

individuals or groups ascribe to a social problem.

4.4.1. Qualitative research

The qualitative research approach is fundamentally exploratory, designed to understand the
meaning individuals or groups ascribe to a social or human problem (Creswell, 2017). Unlike
its quantitative counterpart, qualitative uses descriptive words rather than numbers to interpret
phenomena within their natural and intimate context (Akullo, 2024; Thabakgolo, 2023). Its
primary strength lies in providing rich, contextual details that make sense of human feelings,
experiences and perspectives gathered directly from the respondent’s own environment

(Momoti, 2021).

To achieve deep understanding of experiences, qualitative research employs non-standardised
and flexible data collection tools, such as open-ended interviews, respondents’ observations
and document analysis. This allows the researcher to probe deeply and discover new conceptual
frameworks or theories (Mphahlele, 2023). As Shongwe (2017) notes, this in-depth nature
makes the approach ideal for studying a phenomenon comprehensively or for developing a
theory that can later be tested quantitatively. However, the very characteristics that give the
quantitative approach its strength also create significant limitations that make it unsuitable for
the objectives of this study. The primary concerns, as identified by several scholars, revolve

around objectivity and generalisability (Adjei, 2023; Chawinga, 2019; Shongwe, 2017).
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Because the researcher is the primary instrument of data collection and interpretation, there is

a high potential for personal bias to be considered rigorous (Chawinga, 2019).

Qualitative studies typically rely on small, purposively selected samples. While this allows for

depth, it makes it statistically impossible to generalise the findings to a larger population.

4.4.2. Quantitative research

The quantitative research approach is utilised to test objective theories by exploring the
relationships between variables (Creswell, 2017). It is a method concerned with statistically
measuring phenomena to collect, organise, interpret and present numerical data (Akullo, 2024;
Tanner et al., 2018). This approach is suitable for addressing the "what" questions of a study
and typically employs systematic and standardised methods, such as questionnaires, for data
collection (Kabir, 2016). The data collected, which consists of numerical values, can then be
analysed using statistical procedures to quantify findings, identify patterns and generalise

results from a sample to a larger population (Rana et al., 2023).

Underpinning the quantitative approach is a positivist worldview, which posits that the world
is meaningful only when it can be verified through objective observation (Creswell, 2017).
This aligns with the ontological position of objectivism, which advocates that social and
psychological phenomena have a reality that is independent of the subjects being studied
(Thabakgolo, 2023). Consequently, the researcher is viewed as separate and independent from
the research subjects. This detachment is crucial for eliminating the possibility of bias, a stance
that contrasts sharply with the qualitative approach where the researcher and respondents are

seen as inextricably connected (Thabakgolo, 2023).

The process of quantitative research is predetermined and structured, allowing for the efficient
study of large populations, which can be both cost-effective and timesaving (Kabir, 2016;
Shongwe, 2017). This systematic methodology makes generalisation possible and ensures that
the research is highly replicable, as it primarily relies on the testing of hypotheses (Akullo,
2024). The focus is on outcomes and cause-effect relationships, which are established through

deductive reasoning and prediction (Thabakgolo, 2023).

Therefore, to investigate the adoption of cloud-based knowledge management tools by SMMEs
servicing the NW province mining industry, this study adopted a quantitative research

approach. This method was chosen for its strength in collecting statistical data from a large
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population, which is essential for generalising the findings. Furthermore, quantitative research
fosters objectivity through its structured data collection and analysis, thereby minimising
researcher bias (Creswell & Creswell, 2018). By establishing statistically validated patterns
and relationships from a large sample, this approach enhances the empirical verification and

overall credibility of the research results (Creswell & Poth, 2017).

4.4.3. Mixed method research

The mixed method approach entails the deliberate integration of both qualitative and
quantitative data collection and analysis within a single study (Adjei, 2023). The integration,
sometimes refer to as triangulation, is based on the premise that combining the two approaches
can yield a more comprehensive and nuanced understanding of a research phenomenon that
either approach could provide alone (Creswell, 2018; Maiga, 2017). The core rationale, as
explained by Shongwe (2017), is that the strengths of one method can be used to offset the

inherent weaknesses of the other, thereby producing more robust and credible findings.

The philosophical worldview that underpins the mixed methods approach is pragmatism.
Pragmatism is not committed to a single concept of reality. Instead, it prioritises the research
problem itself (Mosweu, 2018). The focus is on using “what works”, employing all available
approaches to find actionable answers to the research questions (Creswell, 2018). This makes
it particularly effective for investigating complex research problems where a singular

perspective would be insufficient.

While the mixed methods approach is a powerful and competitive research strategy, it was

determined to be unnecessary for the specific objectives of this study.

4.5. Research design

A research design establishes the complete framework for a study, outlining the procedures to
be followed, the collection of data and the consequent analysis of the data (Bryman, 2015;
Leedy & Ormond, 2016; Mphahlele, 2023). This sub-section presents the research design used
in this study. Mphahlele (2023) posited that the function of a research design serves to ensure
that the evidence collected allows the researcher to address the study’s research questions in

the most unambiguous manner achievable.

Mosweu (2018) explains that there are various types of research designs to choose from in

collecting and analysing data. The aim is to understand the nature of the research process and
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choose the appropriate design. A research study can be broadly categorised based on their
design as exploratory, descriptive or explanatory. A study can primarily adopt one of these
approaches, while others may integrate elements from multiple designs to achieve their
research objectives (Ilythamije, 2019). Saunders et al. (2019) posit that the nature of the
research informs the research design a study can adopt. Furthermore, where there is little
availability of knowledge on a phenomenon, an explanatory design is most suitable for the

research.

Research design depends on the nature of the study, data collection tool and the data being
collected (Andrew et al., 2019). In social sciences, various research designs are utilised: Action
research, evaluation research and survey research to investigate diverse phenomena (Maiga,
2017). Action research is a self-reflective, systematic and critical inquiry undertaken by
respondents who are members of the research population being studied (Brown & Coombe,
2015). In this regard, the researcher is conducted by members of the population or organisation
in their own setting to change their own environment. The action research design is not suitable
for this study, as it has been pointed out in Chapter One. The purpose of the study is undertaken

for academic purposes by the researcher who is external to the population (Maiga, 2017).

Evaluation research encompasses the investigation of social programs, specifically analysing
their implementation, effectiveness in achieving their objectives and the resulting impacts in
society (Maiga, 2017). Evaluation design is also not suitable for this study either because its
adoption entails evaluating an existing program. It is used to evaluate a product or concept and
collect data to help improve a solution. A survey design is mostly adopted to determine the
present status of a phenomenon (Fari & Ocholla, 2015). It is concerned with naturally occurring
variables in natural settings. The survey research makes use of a representative sample, aims
to gather and analyse information by questioning individuals who are representative of the
research population and use the results to generalise about the entire population (Kankam,

2019).

This study adopted a survey design to explore cloud-based knowledge management tools for
adoption and implementation by SMMEs operating in and servicing the mining industry within
the NW province in South Africa. Survey design provides a quantitative description of trends,
attitudes or opinions of a population by studying a sample of the population. It includes cross-
sectional and longitudinal studies using questionnaires or structured interviews for data

collection (Creswell, 2018). Likewise, Lawal (2014) asserts that survey research utilises a data
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grid that can be populated through a variety of data collection methods, including

questionnaires and interviews. For this specific study, the questionnaire method was adopted.

The survey design allows for data to be collected in a short span of time (Momoti, 2021).
Momoti (2021) further points out that survey research studies are a deliberate method for
describing current conditions among many respondents at one time, adopting standardised
procedures for reliable data collection. In a survey research, data can be collected through
questionnaires that can be completed by the respondents on their own or with the assistance of
the researcher where needed through in-person or telephonic interactions (Mphahlele, 2023).
The survey method was found suitable for this study as it employs self-administered
questionnaires with closed-ended questions for data collection. To enhance data quality and
ensure respondents understood the questions, the researcher was available to provide
clarification on any aspects of the questionnaire upon request from any respondent. The survey
design does not restrict to be conducted through physical interaction but also telephonically or

online.

Each research design follows a particular research strategy, Saunders et al. (2019) cited by
Mpabhlele (2023) define research strategy as a plan of how a researcher will answer their
research questions. It is a methodological link between the researcher philosophy and the
subsequent choice of methods to collect and analyse data (Denzin & Lincoln, 2018). Saunders
et al. (2019) suggest that there are four (4) common research strategies, namely the
experimental, cross-sectional, longitudinal, and case study approaches. This study adopted
cross-sectional survey design because data is collected once within a specified timeframe, as
opposed to longitudinal studies, where data is collected over a series of timeframes (Mvula,
2022; Spector, 2019). Cross-sectional is found suitable for this study because it is deemed
economical for collecting data from a wide range of respondents within a reasonable
timeframe. According to Spector (2019) cross-sectional is an appropriate design researcher
should choose to explore and examine lived experiences, such as exploring cloud-based

knowledge management tools for SMMEs servicing the mining industry.

There are noted strengths related to adoption survey research design compared to other research

methods.
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e Surveys are an excellent vehicle for measuring a wide variety of unobservable data,
such as people’s preferences, traits, attitudes, beliefs, behaviours or information
(Walliman, 2021).

e Surveys are ideally suited for remotely collecting data about a population that is too
large to observe directly. Large areas like a country are an example. A province, though,
can be covered through usage of mail-in, electronic mail or telephone surveys using
meticulous sampling to ensure that the population is adequately represented in a small

sample (Walliman, 2021).

Due to survey’s unobtrusive nature and the ability to respond at one’s convenience,
questionnaire surveys are preferred by some researchers (Mvula, 2022).
e Survey research is more economical in terms of the researcher’s time, effort and cost

than most other methods such as experimental research and case research.

While there are strengths, there are also noted unique disadvantages that a survey research

design possesses that can potentially contribute to unintended biases:

¢ Questionnaires cannot easily capture the complexity of information seeking, nor can
they observe the influence of contexts like places, time or situations in the actual use of
information (Ilythamije, 2019).

e Survey research is often criticised for non-response bias, where low participation raises
concerns that systematic differences between respondents and non-respondents may
undermine the study’s validity (Denzin & Lincoln, 2018).

e According to Akullo (2024), survey research often struggles to capture a respondent’s
own words effectively, as extensive and open-ended questions become impractical for

large-scale data collection.

4.6. Population

Population of a study as a group consists of similar characteristics about whom the researcher
wants to draw conclusions (Maiga, 2017). The targeted population of this study was the owners
and managers of the 476 duly registered SMMEs operating and servicing the NW province
mining industry (Supply Chain Network, 2023).

According to SEDA (2024), there are currently 789 833 registered SMMEs in South Africa
with 145 854 from the NW province. While Supply Chain Network (SCNET, 2024) recorded
a total of 476 registered SMMEs operating and servicing the NW province’s mining industry.
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Due to the complexity and wideness of the mining industry within the province, the researcher
opted for convenience sampling, where the SMMEs were selected based on their accessibility
to the researcher. Figure 4.1 shows the mining towns with operational mining activities, as

shown circled red.
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Figure 4.1: Map of the North West Province (Source:  https://www.sa-

venues.com/maps/northwestprovince/physical.php)

4.7. Sampling

Mosweu (2018) defines sampling as the statistical process of selecting a subset called a sample
from a population with the aim of making observations and gaining information about the
whole population. The entire population is known as conducting a census, which is too time
consuming and expensive to conduct (Xie, 2024). When a survey study is conducted, the
researcher may decide to include everyone in the population or use a sample (Momoti, 2021).
Sampling in research allows the researcher to determine who should participate in the study.
Using a sample instead of the whole population when conducting research is imperative
because it is impossible to manage and use the whole population to collect data due to the
number of people and other factors like location within the population (Ilythamike, 2019). A
sample for any study must be carefully sampled to be a representative of a population.

Representation is achieved through good sampling. It is also important because the purpose of
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research is to know information about the whole population, rather than a sample (Momoti,
2021). Sampling a population is known to be comparatively cheaper, quicker and more

practical to collect data from a representative sample of the population (Mosweu, 2018).

There are sampling techniques utilised by researchers to reduce the volume of sample size by
focusing on a representative group from the population (Ngidi, 2019). The sampling of
respondents in social and behavioural science studies generally falls under three main design
frameworks: Probability sampling, non-probability sampling and systematic sampling
(Mosweu, 2018). Probability sampling is the most utilised design in quantitative studies. When
adopted, it allows each member in the population an equal and independent chance of being
selected (Momoti, 2021). In non-probability sampling, a researcher does not rely on random
selection. Instead, they purposively select members of the sample from the population
(Ilyihamike, 2019). Types of probability sampling include simple random sampling, stratified
random sampling and cluster random sampling. On the other hand, non-probability types
include quota sampling, purposive sampling, snowball sampling and expert sampling (Pace,
2021). Momoti (2021) cautions that non-probability sampling has a risk of generating biased
results. With the later caution, this research has adopted a probability sampling because the
study is quantitative and aims to be representative of the entire SMME’s servicing the NW

province’s mining industry without any bias.
Types of probability sampling:

e Simple random sampling: Involves defining a target population and selecting a sample
where each unit has an equal probability of selection, ensuring unbiased parameter
estimates for the population (Mphahlele, 2023; Xie, 2024).

e Stratified random sampling: Parsons (2017) define stratified random sampling as the
widely used technique for approximate query processing that involves diving a
population into sub-groups called strata, as well as randomly selecting samples from
each stratum. The stratification improves representativeness, rather than simple random
sampling.

e C(Cluster random sampling: This is when the population is divided into clusters, and
entire clusters are randomly selected for sampling (Levy, 2014). It assumes that

sampled units within clusters are not independent.

60



There are many concerns with quantitative studies where representability of the population and
how sample is selected is scrutinised. To minimise the scrutiny, a crucial step for the researcher
is to establish the necessary number of respondents to achieve a sample that accurately reflects
the characteristics of the study population. Bryman (2015) alludes that when deciding on the
number of respondents for the study, researchers should be guided by the need to effectively
address their research question or hypothesis, the limitations imposed by available time and
financial resources, the desired degree of precision in their findings, and the methodological
considerations inherent in their research approach (Leavy (2017). Some authors like Ngulube
(2015), Ajibade (2018) explain that determining the sample size to resemble a population may
pose a challenge, but there are ways of arriving at a good estimate of a sample size, especially
when population is too large. So, the usage of the sampling theory and an online sample size

calculator is advisable. Therefore, the researcher used the Raosoft Sample Size Calculator.

*_ Raosoft

What margin of error can you accept? 5

5% is a common choice

What confidence level do you need? a5 o,
Typical choices are 90%, 95%, or 99%

What is the population size? 476
If you don't know, use 20000

What is the response distribution? 50 %

Leave this as 50%

Your recommended sample size is 213

Figure 4.2: Sample size of the study (Raosoft Sample Size Calculator 2023)

The calculator uses a formula with a margin of error of 5 percent, confidence level of 95 percent
and population proportion of response distribution of 50 per cent. 476 is the total number of
registered SMMEs with Supply Chain Network proving mining serving within the North West
province. The sample size for the study was determined to be 213. Ajibade (2018) notes that
researchers must be certain of the actual number of eligible respondents within the population
to derive a specific sample. While sampling margin of error and confidence level percentages

are crucial in calculating a sample size, considerations time, cost and potential non-response
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are equally imperative (Bryman, 2015). In this present study, the participation of the identified
study respondents was a challenge due to time, financial constraints and distance. The intention
was to collect data in a single wave, given the identified limitations. However, non-response
may not always stem from refusal, as some respondents initially consented but later did not
participate due to priorities beyond the researcher’s control. Follow up calls were done to

remind respondents.

4.8. Data collection instruments

Data collection is the process of collecting and measuring information on variables of interest
in an established systematic fashion, which enables one to answer stated research questions or
test hypotheses, and evaluate outcomes (Mphahlele, 2023). Karunarathna et al. (2024) explain
that data collection involves several interrelated processes, including sampling, obtaining
consent and recruiting respondents, locating data sources, documenting the data, and collecting
actual data. Shibambu (2019) opines that data collection instruments contribute to a better
comprehension of theoretical framework because it is steered by the existing theories. Creswell
and Creswell (2017) stresses that there are two sources of data distinguished as primary and
secondary data. Primary data examples are interviews, observations and questionnaires, while
secondary data consists of materials that come from non-original information sources such as
published books and newspaper articles. Mphahlele (2023) contends that a different type of
research design determines a different type of data collection a study will adopt. Similarly,
Shoniwa (2016) avows that it is imperative to understand the type of data to be collected before

choosing a data collection method.

The questionnaires were explained to a sample of SMMEs owners and managers to ensure their
clarity, relevance, understanding and appropriateness. These questionnaires comprehensively
encompassed a range of themes based on the research questions outlined in Chapter One. The
questions are inclusive of bibliographical data questions. Questionnaires are structured tools
commonly used in survey research, particularly in quantitative research to gather quantitative
data (Zondi, 2023). Flick (2015) explains that survey research uses self-administered
questionnaires, which are structured person-to-person, and telephonic interviews. This study is
a quantitative study. Therefore, the researcher employed web-based and self-administered
closed-ended questionnaires to collect data as explained in the following subsection. To
distribute the questionnaires, the researcher sent the questionnaire link by means of emails to

the respondents. This method was appropriate because identified respondents are situated in
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different parts of the NW province, where it would have been difficult to reach all of them
physically and at the same time. The challenges encountered during the process included
respondents who did not understand some questions. However, the researcher took this into

account and was always available when the respondents needed to enquire.

4.8.1. Self-administered questionnaire

The questions for self-administered questionnaires are standardised to be either open-ended,
close-ended or both (Alu, 2023; Rowley, 2014). Leavy (2017) asserts that open-ended
questions provide respondents an opportunity to answer questions in their own words, whereas
close-ended have predetermined list of answers to choose from. Close-ended questions include
dichotomous questions, check lists and rating scale questions (Alu, 2023; Bryman, 2016).
Marutha (2016) posit that closed-ended questions are easier to understand, complete and
analyse, as opposed to open-ended questions, where responses are found to be difficult to
quantify, code and analyse. To avoid and minimise non-responses to low responses, Bryman
(2016) advises, the questions should be brief, which is a characteristic of closed-ended type of
questions. It is important to note that questionnaires require more time to compile, distribute
and collect from respondents. Moreover, the researcher has no control over how respondents
interpret the questions and their responses. Additionally, questionnaires have a low response
rate mainly caused by ambiguous questions in terms of their length and structure (Marutha,

2016).

Close-ended self-administered questions were preferred for this study, given that it is a
quantitative research study. A web-based self-administered close-ended questionnaire was
designed using Google Forms. Marutha (2016) stresses that the need for careful preparation of
self-administered questionnaires makes it easier for respondents to answer, since the researcher
is not available to assist with the questionnaire. To reach the intended audience, self-
administered questionnaires can be delivered to respondents through different channels of
communications like sending the online link by email and printing hard copies to distribute to
respondents centrally (Leavy 2017). For this study, a link with the self-administered web-based
questionnaires was sent to respondents through email. The benefit of using a web-based
questionnaire is that it is always available, allowing respondents to participate any time when
they are available. The questionnaire used to collect data in this study was created to meet the
study objectives. The closed-ended questionnaire (Appendix A) was designed to provide

solutions to the research questions with the following sections:
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Section 1 gathered questions on the bibliographical and background data of each respondent.

Section 2 focused on the current knowledge management practices utilised by the mining

industry SMMEs.

Section 3 focused on the impact technological readiness of the SMMEs has on how they can

adopt the cloud-based knowledge management tools.

Section 4 captured how the support of SMME owners or top management impact the decision-

making process in adopting cloud computing services.

Section 5 measures the extent to which the adoption of cloud-based knowledge management

tools influences the competitiveness of mining industry SMME:s.

Section 6 deals with security concerns regarding the adoption of cloud-based knowledge

management tools.

4.9. Data analysis

According to Erima (2022) data analysis is concerned with trimming the bulky information
gathered by the researcher, so that it can be presentable and eventually make sense. Data
analysis entails collation of data, read-through the questionnaire and interview responses,
coding and organising data into themes, presenting and interpreting the data (Creswell and
Creswell, 2017). Shoniwa (2016, p.66) describes data analysis as “research for patterns in data:
recurrent behaviours, objects or body of knowledge.” The definition assists in highlighting the

importance of data analysis.

In survey research, both descriptive and content statistics are utilised for the purpose of
analysing data (Shoniwa, 2016). Survey research data reports often begin with descriptive
statistics to summarise data, followed by inferential statistics that test hypotheses and
generalise findings to the population (Leavy 2017). However, Babbie (2020) cautions that
generalisation in descriptive research is possible only when a substantial majority of the sample

participated in a study.

The data collected through the web-based and self-administered close-ended questionnaire was
analysed using the IBM SPSS Statistics Version 29. Bala (2016), Ong and Puteh (2017), and
Akullo (2024) explain that SPPS is user-friendly and enables researchers to obtain statistics

ranging from simple descriptive statistics to inferential statistics. Additionally, SPSS assists
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researchers to simplify the large data and make meaning out of it. The raw data collected was
firstly organised by checking for any missing data, ambiguity and errors. The data file extracted
from Google Form was transferred into SPSS from through CSV excel file, the analysing and
presentation of the data was done using SPSS and Microsoft Excel to generate and produce

graphs, frequencies and percentages.

The analysis of data was mainly informed by the descriptive statistics because this was more
appropriate for a study that was designed to explore cloud-based knowledge management tools
for SMMEs servicing the mining industry within the NW province. The analysis was done by
answering research questions and objectives, and the results was presented in tables, graphs,
charts and text narratives. Momoti (2021, p.127) stresses that “the data after collection must be
prepared and quantified in codes before capturing it into a statistical software so that the
computer programs can read and analyse the data.” Bryman (2015) and Mvula (2022) explain
that frequency tables report in percentages and can be used for all types of variables. The
justifications for utilising the SPSS analytical tool was to make sense of the data collected
because of the quantity, which is impossible to analyse verbally. Hence the software aided

condensation and summarisation of the key findings.

4.10. Evaluation of research methodology

Research methods undertaken in a study can never be perfect. Such imperfections may place
certain flaws on the findings (Mosweu, 2018). This then makes it imperative for the researcher
to assess procedures involved in conducting a study to illuminate its weaknesses. Similarly,
Adjei (2023) remarked that it is important to evaluate the procedures used to collect and
analysed data. Erima (2022) further alludes that “observing that every research method has its
fair share of shortcomings which must be acknowledged to avoid vesting doubts on the study’s
outcomes”. In this view, the study holds that no scientific research can boast of perfection in
the methodological ideology and approach used. Therefore, a necessary element of any
substantive and doctoral research is an objective appraisal of the methodological framework
and specific methods adopted, which subsequently elucidate the strengths and limitations of
the overall research design. This helps to explain the challenges, mistakes and biases that might

otherwise affect the gathering of data and its interpretation (Erima, 2022).

A number of issues arose during collection of data for this study, particularly related to the
challenges posed by the study site. The study sites refer to the areas within the NW province

where SMMEs who are servicing the mining industry are located. Since these SMMEs are
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widely dispersed across the province, the researcher opted to use a web-based questionnaire,
distributed via email, as it provided a more efficient and accessible means of reaching all
respondents. However, obtaining respondents who were willing and able to participate in the
study proved challenging. Some SMMEs had limited internet access, while others experienced
delays in receiving the questionnaire links because the email was filtered into their junk or
spam folders. To mitigate the challenges, the researcher proactively contacted the SMME:s to
confirm receipt of the questionnaire and to ensure that they fully understood the study details.
Additional clarification was provided where necessary, which ultimately resulted in a

satisfactory number of completed responses.

4.10.1. Strengths of quantitative research design

The quantitative method adopted in this study was advantageous due to its capacity to present
findings in numerical format. Moreover, given the extensive geographical scope and large
target population, the survey approach significantly reduced costs and saved considerable time,
compared to other research methods that would have required extensive travel and resources.
Utilising a survey enhanced the representativeness of the results and minimised potential
biases. Additionally, the rigorous sampling strategy ensured effective representation across all
segments of the population, enabling the researcher to confidently generalise the findings to

the entire population.

Quantitative methods inherently promote objectivity by requiring the researcher to remain
detached from the study. This aligns with Momoti’s (2021) argument for researcher detachment
and is supported by Ghafar (2024), who advocates for impartial and independent research.
Thus, despite familiarity with the research environment, the researcher-maintained objectivity
throughout the study process. The concise length of questionnaire was tailored to accommodate
the SMME managers and owners. The straightforward language and clear design facilitated
high completion rates among respondents. As Barkarada and Koronios (2018) emphasise, well-
designed questions significantly increase the likelihood of accurate responses. Lastly, the
methods employed in data analysis effectively met the study objectives and quantitatively

summarising the findings.

4.10.2. Limitations of the quantitative research design

According to Momoti (2021) limitations are inherent to all research methods. The delays

experience in this study included the slow receipt of an ethical clearance from the HSSREC
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because the researcher had to await scheduled meetings of departmental Research Ethics
Committees. Additionally, respondents delayed their responses until follow-up reminders
through phone calls was done by the researcher. Respondents reported during follow-up calls
that emails containing survey links had frequently ended up in their spam folders. On the other
hand, the sluggish responses were due to limited access to the internet, while others were unable
to understand some questions. Given the cross-sectional nature of the study and the critical
importance of time, the follow ups significantly increased the response rates and ensure

representativeness.

Information technology introduced both benefits and challenges, particularly concerning the
online questionnaire employed in the study. Some respondents hesitated to respond online due
to security concerns related to information technology. But when the researcher provided
clarity, they became comfortable in participating. Rahman (2016) highlights that online
platforms face various security threats like phishing attacks and fraudulent schemes, leading
many respondents to avoid clicking unfamiliar links. Despite the general cost-efficiency and
expected high response rates associated with web-based questionnaires, these technical issues
considerably delay data collection and lead to low response rate (Rahman, 2016; Momoti,

2021).

4.11. Ethical considerations

Erima (2022), and Akullo (2024) define ethical considerations as the moral principles that
guide study from its inception to the publication of its results, ensuring respondents are treated
with honesty, respect and care. To protect the rights, dignity and confidentiality of respondents,
as well as the credibility of the researcher and the institution, a study must be cleared of all
unethical issues before it commences (Chawinga, 2019). This study was conducted in a manner
that observes all expected ethical considerations for empirical research involving human
respondents. Accordingly, ethical clearance for this study was obtained from the Human and
Social Science Research Ethics Committee (HSSREC) of the University of the Western Cape

before any data collection began (reference number HS24/9/37).

Permission to conduct the research was then sought from the target population. A formal
request was prepared to seek permission from the owners and managers of the SMME
operating in and servicing the NW province’s mining industry. This request clearly outlined
the purpose and nature of the study, ensuring that the respondents were fully informed before

allowing access to their organisations for data collection.
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A primary ethical obligation ensures that respondents have all the necessary information to
decide whether to participate. This is a principle known as informed consent (Mosweu, 2018).
It is a violation of a respondent’s rights to mislead them, invade their privacy and force them
to participate against their will (Momoti, 2021). To uphold these principles, the following

measures were implemented:

e Informed consent forms: Before accessing the questionnaires, each respondent was
presented with a detailed informed consent form on the first page of the web-based
Google Form. The form explained the purpose of the study. Consenting was mandatory
before a respondent could proceed to the questions.

e Voluntary participation: The consent form and introductory communications explicitly
stated that participation was entirely voluntary and that respondents were free to
withdraw at any time without penalty.

e Anonymity and confidentiality: To ensure confidentiality and protect respondents’
privacy, the questionnaire did not require any personal details such as names or contact
information. Respondents were assured that their responses would be anonymised and

used for academic purposes only.

The study was conducted with the noble intention to contribute knowledge that could
potentially benefit the participating SMMEs, should the recommendations be adopted. The
researcher had no intentions to cause any harm or embarrassment, and every effort was made

to avoid causing any discomfort to the respondents.

4.12. Chapter Summary

This chapter detailed the complete research methodology, grounding the study in the positivism
paradigm and justifying the selection of a quantitative approach. A descriptive and cross-
sectional survey design was employed, targeting the owners and manager of SMMESs operating
and servicing the NW province’s mining industry. From the study population, a sample of
respondents was scientifically determined using a Raosoft calculator and selected via stratified

random sampling to ensure the findings could be reliably generalised.

Data was collected using a pre-tested and we-based questionnaire. The data was subsequently
analysed using descriptive and inferential statistics with the aid of statistical software. The

chapter concluded by thoroughly evaluating the study’s validity and reliability, addressing
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ethical considerations and acknowledging limitations. A rigorous methodological foundation

was established for the analysis and presentation of findings discussed in the following chapter.

The study was descriptive and cross-sectional, and utilised a survey research design. This
design was deemed appropriate for effectively gathering data from the owners and manager of
SMMEs, which are geographically dispersed across the NW province mining industry. A
questionnaire served as the data collection instrument. The study’s population comprised all
duly registered SMMESs operating in and servicing the NW province’s mining industry. From
this population, a stratified random sampling method was selected to ensure the generalisability
of the findings back to the population. The methods for statistical analysis were detailed,
focusing on descriptive and inferential statistics to describe the data and draw conclusions
about the population. The chapter also evaluated the entire research methodology, including
the data collection instruments and processes to establish the validity and reliability of the
study. While the study limitations were acknowledged, the researcher was confident that the
rigorousness of the methodology ensured the credibility of the findings presented in the
subsequent chapter. The following chapter elaborates on the study findings by analysing and

presenting the data collected.
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CHAPTER FIVE

DATA PRESENTATION AND ANALYSIS.

5.1. Introduction

The previous chapter described the research methods employed in this study, highlighting the
limitations, validity, reliability and ethical considerations. This chapter presents and analyses
the data collected with the web-based self-administered questionnaire. Erima (2022) posits that
data analysis is done to systematically present research findings, thereby laying the groundwork
for addressing the study’s research questions. Hence, the focus of this chapter is to present the
study’s findings duly analysed in a comprehensible and interpretable form to show how the

research questions and following objectives were addressed.

e To identify information technology tools for knowledge management used by SMMEs
servicing the North West province’s mining industry.

e Assess the readiness of SMMEs to adopt cloud-based knowledge management tools.

e To assess the impact of SMME owner’s support on the adoption of cloud computing
services for management of explicit knowledge.

e To determine whether the adoption of cloud-based KM tools influences the
competitiveness of SMMEs

e To assess whether the adoption of cloud-based KM tools addresses cyber security
concerns in SMMEs that service the NW province mining industry.

e To develop a model for the implementation of cloud-based knowledge management

tools.

This chapter commences with a description and analysis of the response rate, as well as
demographical information of the respondents. Additionally, the response rate by survey mode
is represented. Subsequently, a descriptive analysis of responses to address each of the study
objectives is provided. Anonymity of respondents and organisations was maintained
throughout this chapter, as it was consented before the study commenced. A chapter summary

at the end draws the discussions to a close.
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5.2. Study response rate.

Response rates were calculated by dividing the number of the returned questionnaires by the

total rate of eligible respondents in the sample and expressing it as a percentage. Several

scholars have emphasised the adequacy of a 50% response rate for data analysis and

presentation. For instance, Babbie (2020) noted that while a 50% response rate was acceptable,

rates of 65% and 70% were considered good and very good, respectively. Similarly, Shoniwa

(2021) affirmed that a response rate exceeding 50% could yield data that was both useful and

reliable for research. In alignment with these views, Thabakgolo (2023) concluded that a

response rate of 50% was sufficient for meaningful analysis and reporting. For the current

study, 120 responses from the sample of 213 SMME:s resulted in a response rate of 56% (Table

5.1).
Table 5.1: Percentage of respondents
N=120
Actual
Target respondents Response

Targeted group Population sample rate (%)
Small Micro and  Medium 476 213 120 56%
Enterprises

The response rate aligns favourably with the scholars who considered response rates in this

range to be sufficiently acceptable for drawing reliable and representative conclusions. The gap

between the distributed 213 questionnaires and the 120 responses can be attributed to various

factors, including the respondent’s time constraints, internet restrictions and access,

unavailability and non-prioritisation of the survey. In some instances, potential respondents

agreed to participate, but ultimately did not return the questionnaire due to competing demands,

unable to access the link and forgetting to complete the questionnaire. These challenges show

the importance of clear communication, a diligent follow-up and well-structured survey

designs to mitigate non-response in the future research (Bryman, 2016). Despite these

limitations, the data collected provided a sound basis of quantitative analysis and assistance to

advance the overall objectives of the study.

5.3. Demographic information of respondents

Demographic information provides information regarding the study respondents, which is

important for determining whether the selected sample for the study amply represents the target
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population and is appropriate for generalisation of findings (Erima, 2022). The targeted
population were individuals who held positions of being an owner, manager or both within the
businesses. The research study looked at the following geographical characteristics: Gender,
age group, race group, entity sizes with turn-over, position in the organisation, number of
operational years, level of education and type of business. Even while demographic
information might not be useful for data analysis, it is nevertheless crucial to put the SMMEs’
general characteristics into context and comprehend them. While the direct effects of
demographic characteristics may be limited, previous studies indicate that demographic
characteristics can influence how SMMEs adopt cloud-based tools (Gutierrez et al., 2015;
Shoniwa, 2016). Examining the characteristics provides valuable insights that enable cloud

services providers to tailor their solutions to the specific need of different user group.
5.3.1. Gender of the respondents

All 120 respondents responded to the gender-related question. Once data collection was
complete, the responses were exported to Microsoft Excel for the visual representation and
creation of a graph. Descriptive statistics, specifically frequency counts and percentages, were
employed to analyse the gender composition of the sample. The findings, presented in Figure

5.1, show that the respondents consisted of 64 (53.3%) males and 56 (46.7%) females.

Respondents by gender
N=120

52 54 56 58 60 62 64 66

Figure 5.1: Respondents by gender

The Figures 5.1 reflect the historical and structural characteristics of the mining industry in

south Africa, which has traditionally been male dominated, particularly in operational and
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technical roles (Department of mineral resources and energy, 2020). The slightly higher
representation of male respondents therefore aligns with broader industry patterns where males

are more frequently involved in mining-related enterprises and supply chain activities.

5.3.2. Age of the respondents

All 120 respondents responded to the age-related question. Once data collection was complete,
the responses were exported to Microsoft Excel to generate the pie chart figure for visual
representation. Descriptive statistics, specifically frequency counts and percentages, were used
to analyse the age composition as shown in Figure 5.2. The analysis of the demographic data
revealed that the 36 to 45 years age group were 55 (46%) individuals. This was followed by
the 46 to 60 years bracket, which included 32 (27%) respondents. The respondents aged 18 to
35 years were 31 (26%). The remaining two respondents 2(1%) represented the 60+ years

category.

Age of the respondents
N =120

32
(27%)
m18-35
36-45
46 - 60
60 +

Figure 5.2: Age of the respondents

The majority of respondents (46%) were between the ages of 36 and 45, indicating that the
majority of decision-makers in the participating SMMEs belong to an age group that is
comparatively experienced and economically engaged. Individuals in this age group are often

more involved in strategic and managerial decision-making within companies. Since
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experienced managers typically evaluate the pros and cons of adopting digital technologies
such as cloud-based knowledge management tools, research suggests that their age and

experience can influence technology adoption decisions in small businesses.

5.3.3. Race of the respondents

The study sought to establish the race of respondents for demographic purposes. All 120
respondents responded to the race question. The responses were exported to Microsoft Excel
to generate the pie chart figure for visual representation. Descriptive statistics, specifically
frequency counts and percentage, were used to analyse the age composition of the sample.
Figure 5.3 shows that 100 (83.3%) identified as African or Black, 15 (12.5%) as Coloured, 2
(1.7%) as Indians and 3 (2.5%) as White.

Race of the respondents
N=120

3 (3%)

15 (12%) )
m African / Black

Coloured
Indian

White

100 (83%)

Figure 5.3: Racial composition of the study’s respondents (N=120).
5.3.4. Positions of respondents within the businesses

The results in Figure 5.4 show that 85 (71%) respondents hold both positions as owner and
manager within their businesses, 27 (22%) respondents are owners, and 8 (7%) respondents

arc managers.
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Position of the respondents

B Business Owner
Business Manager

Both

Figure 5.4: Position of the respondents (N=120)
5.3.5. The sizes of the entities with annual turn-over

The respondents were asked to indicate the size of their entity with the aim to determine their
operational size and turnover for the purpose of adopting cloud-based knowledge management
tools. All 120 respondents answered the question. The responses from the web-based
questionnaire were automatically calculated and presented in a table by the SPSS. Table 5.2
shows that 109 (90.8%) respondents classified their businesses as Micro Enterprises with an
annual turnover of RO-R15 million, and 11 (9.2%) enterprises fell under the Small Enterprises

category (R15 million-R50 million).

Table 5.2: Business size of participating enterprises based on annual turnover

N=120
Frequency Percent
Micro (RO — R15 million turnover) 109 90.8
Small enterprise (R15 million — 11 9.2
R50 million turnover)
Total 120 100.0
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5.3.6. Number of business operational years

All 120 respondents responded to this question. Once data collection was complete, the
responses were exported to Microsoft Excel to generate a graphical representation, as Google
Forms could not present the data explicitly. Descriptive statistics, specifically frequency counts
and percentage, were used to analyse the operational years of businesses. Figure 5.5, illustrate
that 49 (41%) respondents have been operating for five to ten years, 32 (27%) for less than five
years, 23 (19%) for ten to fifteen years and 16 (13%) for more than fifteen years.

Number of busines operational years
N=120
60

49
50
40 32
30

20

10

05 Years 5-10 Years 10 - 15 Years 15 + Years

Figure 5.5: Number of business operational years

5.3.7. Number of employees

Results in Figure 5.6 show that 106 (88.3%) respondents have 0 - 50 employees, 12 (10%)
have 50 to 99 employees and 2 (1.7%) have more than 100 employees.
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Number of employees
N=120

0 2 (1.7%)
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Figure 5.6: Number of employees

5.3.8. Level of respondent’s education

The study sought to establish the academic qualification of each respondent to determine their
likelihood of familiarity with, and receptiveness of, advanced technological tools. All 120
respondents responded to the question. The responses were exported to Microsoft Excel to
generate the chart for visual representation. The data presented in Figure 5.7 presents that 77
(64.2%) respondents possess post matric qualifications, while thirty-six (30%) respondents

have Matric/Grade 12, and seven (5.8%) respondents have no formal education.

Level of respondent's education
N=120

90
80
70
60
50
40
30
20
10

36

7

—

Matric / Grade 12 No formal education Post Matric Qualification

Figure 5.7: The level of education of the respondents.

77



5.3.9. Type of services respondents provide

The respondents were asked to indicate the services they provided to the mining industry. All
120 respondents responded to the question. Descriptive statistics, specifically frequency counts
and percentage, were used to analyse types of services they offer. The data showed that 38
(32%) respondents provided maintenance, garden services, cleaning and catering. A total of 22
(18%) respondents offered businesses that offered the supply of seasonal workers, construction,
and civil services. Furthermore, 17 (14.2%) respondents provided core mining support such
as mine development and construction, drilling and blasting, exploration and geological
services, as well as health, safety and environmental services. Also, 15 respondents (12.5%)
offered engineering services, 11 (9.2%) offered transportation services (which include haulage
of ore and waste rocks, transportation of explosive materials and employee transport), 8 (6.7%)
offered consultancy services; 6 (5.0%) provided equipment maintenance and repair, and 3

(2.4%) provided information technology support, services and equipment. Figure 5.8 provides

the findings.
IT Services Engineering
3% 12% Transportation
9%
Supply of Labour, b
Constructi i

Daily goods §
Property mai
gardening 4
cleaning,

38 (32

Figure 5.8: Type of services provided by the respondent SMMEs (N=120).

The demographic profile of the respondents indicates that the study captured the perspectives
of individuals who are actively involved in the management and operation of SMMEs within
the mining sector. The respondents represent a diverse range of ages, educational backgrounds,

business sizes, and years of operational experience, providing a comprehensive overview of
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enterprises operating within this industry. These characteristics provide important contextual
insights for interpreting the findings of the study, particularly in relation to the factors
influencing the adoption of cloud-based knowledge management tools among mining sector

SMMEs in the NW province

The following section provides data analysis and presentation according to the research

objectives.

5.4. Information technology tools for explicit knowledge management used by SMMEs

servicing the NW province’s mining industry

To address this objective, questions investigated the current extent of the utilisation of cloud-
based tools for managing explicit knowledge, the specific types of cloud-based services
employed for this purpose and the respondents' perceptions regarding the overall effectiveness
of their existing knowledge management practices. The detailed findings are in the subsequent

sub-sections.

5.4.1. Use of cloud-based tools for knowledge management

This question required the respondents to answer with a “yes” or “no” answer. All 120
respondents answered the question. A total of 119 (99.2%) of respondents indicated their active
usage of cloud-based tools within their organisations, while 1 (0.8%) reported not utilising any

kind of cloud-based KM tool. Table 5.3 presents the findings.

Table 5.3: Usage of cloud-based tools to manage knowledge within their businesses.

N=120
Frequency Percent
No 1 8
Yes 119 99.2
Total 120 100.0

A question was asked to determine how often the respondents used the cloud-based tools for

KM. The results in Figure 5.9 shows that 69 (57.5%) of respondents agreed that they used the
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tools daily; 25 (21%) respondents selected the “no” option, meaning they did not utilise these

tools every day; and 26 (22%) respondents selected the “some” option.

Frequency with which tools are utilised
N=120

26
Some

69

Figure 5.9: Frequency with which these tools are utilised within their businesses.

5.4.2. Type of cloud-based services used

To establish what kind of cloud-based knowledge management tools they were currently
utilising, the respondents were permitted to select multiple relevant types of cloud-based KM
services as their answer. The data from surveys was transferred from Google Form and captured
by types of cloud-based services used by SMMEs on Microsoft Excel. It was also analysed and
presented to determine distribution of responses. A graph was created through Microsoft Excel
for visual representation of the respondents. The data in Figure 5.10 shows that 119 (99%)
respondents utilise emails and internet, 70 (58.3%) respondents selected enterprise resource
planning (ERP) systems (these encompass sales and inventory management, financial
management and cost analysis as the tools they use), 44 (36.7%) respondents reported utilising
transaction processing systems such as payroll and order tracking, 10 (8.3%) respondents
selected that they use document management systems, and 5 (4.2%) respondents used systems

for knowledge management practices.
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Figure 5.10: Cloud-based services used by businesses for managing knowledge.
5.4.3. Perceived effectiveness of current KM practices

This question was to determine the effectiveness of the existing knowledge management
practices utilised by SMMEs. The respondents had to select one answer. A total of 120
responses was recorded. The results show that 76 (63.3%) respondents indicated their current
KM practices as having medium effectiveness, 35 (29.1%) respondents selected high
effectiveness and 9 (7.5%) respondents selected low in effectiveness. Figure 5.11 show

graphical presentation of the distribution of the results.
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Effectievness of the current knowledge managenent tools
N=120

Figure 5.11: Rate the effectiveness of current knowledge management practices.
5.5. Technological readiness of SMMEs for cloud-based KM tool adoption

The purpose of this objective was to evaluate the technology readiness of SMMEs in adopting
cloud-based KM tools. To achieve the objective, respondents were required to select an answer

applicable to their businesses on all questions.

5.5.1. Business's readiness to adopt new cloud-based knowledge management tools

The respondents were asked to rate their businesses’ technological readiness to adopt the cloud-
based knowledge management tools on a scale ranging from “very low” to “very high” to adopt.
A graph (Figure 5.12) was generated to present the data for all 120 responses. A total of 63
(52.5%) respondents selected “high”, 24 (20%) selected “very high”, 30 (25%) selected
“moderate” and 3 (2.5%) respondents selected “low” readiness. None of the respondents

selected very low.
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Businesses readiness to adopt new technology
N=120
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Figure 5.12: Business's readiness to adopt new cloud-based knowledge management tools

5.5.2. Factors affecting readiness or reluctance to adopt

To understand the specific internal and external barriers or motives that influence the readiness
to adopt cloud-based knowledge management tools, respondents were requested to select the
most appropriate answer from a list. Figure 5.13 was generated to present the data for all 120
responses. A total of 52 (43.3%) respondents selected “Cost considerations”, 38 (31.7%)
respondents selected “Concerned about data security”, 20 (16.7%) respondents selected “Lack
of awareness about available KM tools”, 8 (6.7%) respondents selected “Lack of technological
expertise”, 1 (0.8%) selected “Compatibility with existing processes” and 1 (0.8%) selected
“Compatibility”.
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Factors affecting or influencing readiness or reluctance to adopt

N=120
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tools

Figure 5.13: Key factors influencing SMMEs readiness or reluctance to adopt cloud-based KM

tools.

5.5.3. Open to adopting new technologies to improve operations

To understand the openness of businesses to adopt new technologies to improve their
operations the respondents were requested to select an appropriate answer from a Likert scale
question to show whether they agreed or disagreed with the provided answer. All 120
respondents answered the question. A total of 101 (84%) respondents agreed that they are open
to adopting new technologies, 18 (15%) strongly agreed, and 1 (0.8%) respondent indicated
they were not sure. None of the respondents selected “Strongly Disagree” or “Disagree”.

Figure 5.14 shows graphical presentation of the distribution of the results.
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H Agree
B Not sure

Strongly Agree

Figure 5.14: Business openness to adopting new technologies to improve operations.

5.5.4. Necessary infrastructure in place to support the adoption of cloud-based

knowledge management tools

To further determine technological readiness, the respondents were asked whether they have
the necessary infrastructure to support the adoption of cloud-based knowledge management
tools. They were requested to select the most appropriate answer from “strongly agree” to
“strongly disagree” to answer the question. A total of 120 respondents were received. Data was
transferred from Google Forms to Microsoft Excel to capture the data of respondents to
calculate and populate graphical presentation. The study data in Figure 5.15 shows that 46
(38.3%) respondents agreed, 5 (4.2%) respondents strongly agreed, 35 (29.2%) respondents
disagreed, 33 (27.5%) respondents were not sure, and 1 (0.8%) respondent strongly disagreed.
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Perceptions if businesses infrastructure allows readiness to support the adoption
N=120
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Neutral

Strongly Agree
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Figure 5.15: Perceptions whether infrastructure was in place to support the adoption of cloud-

based knowledge management tools

5.5.5. Perceptions of employee readiness to learn and use new technologies.

To answer the question, respondents were required to select the most appropriate answer from
the list from “strongly agree” to “strongly disagree”. Google Form analysed the web-based
questionnaire and data was coded and analysed through SPSS. Results of the survey
questionnaire were captured by response categories on SPSS for calculation, analysis and
presentation. All 120 respondents answered the question. A total of 41 (37.5%) respondents
agreed, and 4 (3.3%) respondents strongly agreed. On the other hand, 40 (33.3%) respondents
disagreed and 3 (2.5%) strongly disagreed. Furthermore, 32 (26.7%) respondents selected the

“not sure” response.
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Table 5.4: Perceptions of employee readiness to learn and use new technologies

N=120
Frequency Percent
Agree 41 34.2
Disagree 40 333
Neutral 32 26.7
Strongly Disagree 3 2.5
Strongly Agree 4 33
Total 120 100.0

5.5.6. A strategy for integrating cloud-based knowledge management tools into existing

systems and processes

To answer the question, respondents were required to select the most appropriate answer from
the list from “strongly agree” to “strongly disagree”. Table 5.5 shows that 83 (69.2%)
respondents agreed, and 2 (1.7%) respondents strongly agreed. However, 26 (21.7%)
respondents answered neutral, 4 (3.3%) respondents disagreed, and 5 (4.2%) respondents

strongly disagreed.

Table 5.5: Clear strategy to integrate cloud-based knowledge management tools into existing

systems and processes.

N=120
Frequency Percent
Agree 83 69.2
Disagree 4 33
Neutral 26 21.7
Strongly Agree 2 1.7
Strongly Disagree 5 4.2
Total 120 100.0
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5.5.7. Business's technology readiness to adopt and effectively utilize cloud-based

knowledge management tools

Respondents were requested to select the most appropriate answer from the list. Google Forms
analysed the web-based questionnaire, then the data was transferred from Google Forms to
Microsoft Excel according to the responses categories to code and analyse responses and
generate a graphic to present the data. A total of 120 respondents were received. Sixty-three
(52.5%) respondents selected slightly, 40 (33.3%) respondents reported that readiness has a
low effect, 12 (10%) respondents indicated that readiness impacts adoption moderately and 5
(4.2%) respondents indicated the effect on their readiness to be significantly. Figure 5.16

presents the distribution of the results.

Businesses’ technology readiness'effects on ability to adopt and utilise cloud tools.
N =120

Low 40
Significantly

Slightly 63

Figure 5.16: Businesses’ technology readiness’ effects on ability to adopt and utilise cloud-
based KM tools.

5.6. Impact of SMME owners support on technology adoption

The respondents were required to select the applicable answers for each question under this
research objective. A total of 120 responses were received through the online questionnaire on
Google Form. Data from the web-based questionnaire were exported to the SPSS and Microsoft

Excel for further coding and analysis, as well as to present the data on tables and figures.



5.6.1. Perception of cloud computing benefits by top management

The respondents were requested to answer question on their perception of whether top
management believed that cloud computing tools could benefit their businesses. A total of 120
respondents answered the question. The web-based questionnaire from Google Forms was
transferred to Microsoft Excel for coding and analysis. Furthermore, to capture the data of
respondents by calculating and populate graphical presentation. A total of 86 (72%)
respondents responded that they agreed, 32 (26%) respondents indicated that they strongly
agreed, one (1%) respondent was neutral, and another one (1%) respondent strongly disagreed,

indicating minimal resistance at the leadership level.

Perceptions on whether top management believes adopting cloud-

based tools can offer significant business benefits
N =_19()

H Agree
Neutral
Strongly Agree

Strongly Disagree

Figure 5.17: Top management’s perception on adopting cloud computing service tools for

significant business benefits

5.6.2. Influence of service sector on adoption decision

Respondents were requested to indicate if the mining sector affected their decision to adopt
cloud-based computing services. The respondents were provided an option to select an answer
from the provided list: Strongly agree, agree, neutral, disagree, or strongly disagree. Google
Form analysed the web-based questionnaire, then data was coded and analysed through SPSS.
Results of the survey questionnaire were captured by response categories on SPSS for

calculation, analysis and presentation. All 120 respondents answered the questions; a table was
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generated to present the data. A total 82 (68.3%) respondents agreed, 29 (24.2%) respondents
strongly agreed, one (0.8%) respondent disagreed, five (4.2%) strongly disagreed and three

(2.5%) respondents indicated they are neutral to the asked question.

Perception if sector affect decision to adopt cloud computing services
N=120

Strongly Agree [ 29
Strongly Disagree 5
Neutral 3
Disagree || 1

Agree |

Figure 5.18: Perception of the mining sector’s effect decision to adopt cloud computing

services

5.6.3. Perceived improvement in communication and decision-making

Respondents were asked to express their perception if cloud-based tools can improve the way
they communicate internally and externally. The respondents were provided an option to select
answer from the provided list: Strongly agree, agree, neutral, disagree, or strongly disagree.
Google Form analysed the web-based questionnaire, then data was coded and analysed through
Microsoft Excel. Results of the survey questionnaire were captured by response categories on
Microsoft Excel for calculation, analysis and presentation. All 120 respondents answered the
questions. The data show that 80 (67%) respondents agreed, 38 (31%) responded strongly
agreed one (1%) respondent indicated neutral and another one (1%) respondent strongly

disagreed. The Figure 5.19 present the distribution of the results.
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Views on whether cloud computing services can improve business
communication

W Agree
Neutral
Strongly Agree

Strongly Disagree

Figure 5.19: Views on whether cloud computing services can improve business communication

The respondents were provided an option to select answer from the provided list: Strongly
agree, agree, neutral, or strongly disagree. Results of the survey questionnaire were captured
by response categories on Microsoft Excel for calculation, analysis and presentation. All 120
respondents answered the questions. The data show that 84 (70%) respondents agreed, 30
(25%) respondents strongly agreed, 2 (1.7%) respondents selected neutral, and 4 (3.3%)

respondents indicated they strongly disagree.

Cloud computing services influence decision-making processes within
businesses
N=120
90 84
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Figure 5.20: Cloud computing services influence decision-making processes within businesses
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5.7. Business competitive advantage and perceived relative advantage about cloud KM

tools

The purpose of the objective seeks to consider whether cloud-based KM tools contribute to the
competitive positioning of SMMEs. Google Form analysed the web-based questionnaire, then
data was coded and analysed through SPSS. Results of the survey questionnaire were captured
by response categories on SPSS for calculation, analysis and presentation. All 120 respondents

answered the questions, figures and tables were generated to present the data.
5.7.1. The importance of cloud KM tools for competitiveness

A question was posed to determine whether the adoption of cloud-based knowledge
management tools was important for business competitiveness. The respondents were provided
options to select an answer from the provided list: Very important, important, neutral, slightly
important or not important. Results of the survey questionnaire were captured by response
categories on Microsoft Excel for calculation, analysis and presentation. All 120 respondents
answered the questions. Sixty (50%) respondents rated it as important; 54 (45%) respondents
rated it as very important, 5 (4.2%) respondents were neutral and 1 (0.8%) found it slightly
important. The Figure 5.21 present the distribution of the results.

Perceive importance of adopting cloud-based knowledge management tools to
enhance competitiveness
N=120

Not Important 0 (0%)
Slightly Important | 1(0.8%)
Neutral M 5 (4.2%)
Important | — 50 (50%)
Very Important | 54 (45%)

0 10 20 30 40 50 60 70

B Frequency

Figure 5.21: Perceive importance of adopting cloud-based knowledge management tools to

enhance competitiveness
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5.7.2. Need for technological advancement due to industry competition

The respondents were asked whether maintaining competitiveness in the mining industry
necessitates that SMMEs adopt advanced technologies. This question aimed to assess the
perceived importance of technological advancement for SMMEs operating in a highly
competitive sector. The respondents were provided options to select an answer from the
provided list: High, medium and low. Results of the survey questionnaire were captured by
response categories on Microsoft Excel for calculation, analysis and presentation. All 120
respondents answered the questions. Sixty-four (53.3%) respondents rated the influence as
high, 47 (39.2%) respondents selected medium, and 9 (7.5%) respondents rated the need as
low. The Figure 5.22 present the distribution of the results.

Low

Medium 47 (39.2%)

High 64 (53.3%)

Figure 5.22: Extent to which competition in mining industry necessitates technological

advancement (N=120)

5.7.3. Perception on whether adoption of cloud-based KM tools can improve business’s

wider competitive advantage.

To answer the question, respondents were required to select the most appropriate answer from
the provided list: Yes or no. Google Form analysed the web-based questionnaire, then data was
coded and analysed through SPSS. Results of the survey questionnaire were captured by
response categories on SPSS for calculation, analysis and presentation. All 120 respondents

answered the question. One-hundred-and-nineteen (99.2%) respondents responded “yes”. Only
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one respondent (0.8%) provided no clear indication which is statistically negligible. The Table

5.6 present the distribution of the results.

Table 5.6: Perceptions on the role of cloud-based knowledge management tools in enhancing

wider business competitiveness

N=120
Frequency Percent
1 8
Yes 119 99.2
Total 120 100.0

5.8. Security concerns regarding cloud-based tools adoption

This research objective was to determine the cyber-security concerns the respondents may have
by using cloud-based KM tools. The questions asked and responses are discussed in the

following subsections.
5.8.1. Degree of concern about cloud data security

The respondents were asked about how concerned they were about the security of their business
data, information and knowledge when using cloud-based knowledge management tools.
Google Form analysed the web-based questionnaire, then data was coded and analysed through
SPSS. Results of the survey questionnaire were captured by response categories on SPSS for
calculation, analysis and presentation. All 120 respondents answered the question. Thirty-eight
(31.6%) respondents selected “very concerned”, 33 (27.5%) respondents selected “moderately
concerned”, 21 (17.5%) indicated being highly concerned, 25 (20.9%) respondents were

slightly concerned and 3 (2.5%) were not at all concerned.

Table 5.7: Concerns regarding data and information security when using cloud-based

knowledge management tools

N=120

Frequency Percent

Highly 21 17.5
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Moderately 33 27.5
Not at al 3 2.5
Slightly 25 20.9
Very 38 31.6
Total 120 100.0

5.8.2. Specific security concerns regarding the adoption of cloud-based knowledge

management tools within your business

The respondents were asked whether they had specific cyber-security concerns regarding the

adoption and use of cloud-based KM tools. The respondents were provided options to select

between “yes” and “no” as provided. Results of the survey questionnaire were captured by

response categories on Microsoft Excel for calculation, analysis and presentation. All 120

respondents answered the questions. The data results in Figure 5.23 show that 117 (97.5%)

respondents selected “Yes” and 3 (2.5%) selected “No”.

Have specific security concerns about adopting cloud-based knowledge
management tools within their businesses

No I 3 (2.5%)

N=120

40 60

140

Figure 5.23: View on whether specific security concerns about adopting cloud-based

knowledge management tools

5.8.3. Specific types of concerns

The question was to determine the concerns the respondents had regarding the security of

implementing cloud-based KM tools. The respondents were provided options to select
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applicable answers from the provided list. Results of the survey questionnaire were captured
by response categories on Microsoft Excel for calculation, analysis and presentation. All 120
respondents answered the questions. Ninety-six (80%) respondents selected “Compliance with
regulations”, “Data security” was selected by 82 (68.3%) respondents, 59 (49.2%) respondents
selected “Reliability and uptime”, 43 (35.8%) respondents selected “Data privacy”, “Data
sovereignty” was selected by 16 (13.3%) and 4 (3.3%) respondents selected “Vendor lock-in”.

Key concerns on security of implementing cloud-based KM tools
N=120

Data privacy Data security Compliance with Data sovereignty Vendor lock-in  Reliability and
regulations uptime

Figure 5.24: Key concerns on security of implementing cloud-based KM tools, multiple

responses were allowed.
5.8.4. Influence of security concerns on adoption decisions

Respondents were asked to evaluate the degree to which security concerns impacted their
decision to adopt or refrain from adopting cloud-based knowledge management tools. The
respondents were provided an option to select answer from the provided list: Strongly, slightly,
not sure, moderately, do not influence. Google Forms analysed the web-based questionnaire,
then data was coded and analysed through Microsoft Excel. Results of the survey questionnaire
were captured by response categories on Microsoft Excel for calculation, analysis and
presentation. All 120 respondents answered the questions. The data results presented in Figure

5.25 show that 43 (36%) respondents selected “Do not influence”, 37 (31%) respondents
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selected “Slightly”, 20 (17%) respondents noted a moderate influence, 3 (2%) respondents

selected “Strongly”, and 17 (14%) respondents were not sure.

Extent to which security concerns influence their decisions to adopt cloud-based
KM tools
N =12(

H Do not influence
Moderately
Not sure
Slightly
Strongly

Figure 5.25: The extent to which respondent’s security concerns influence their decisions to

adopt cloud-based knowledge management tools

5.9. Chapter Summary

This chapter focused on the presentation and analysis of the data gathered through a web-based,
self-administered questionnaire. To establish the study's scope and the representativeness of
the sample, a detailed response rate was first provided to give insight into the diverse SMMESs’
owners and managers who participated. Following this, the chapter gave a descriptive analysis
of the findings, presenting the results in text, tables and figures to align with the research
objectives. The interpretation and discussion of these analysed results will be in the following

Chapter.
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CHAPTER SIX

INTERPRETATION AND DISCUSSION OF FINDINGS

6.1. Introduction

The previous chapter presented and analysed the study findings. The data were presented in
charts and tables for clarity. The data showed how the respondents addressed each research
objective. This chapter interprets and discusses the findings. The interpretation and discussion
of research data is a fundamental stage in any study, moving beyond the presentation of mere
facts to establish the study's relevance and meaning within its field. This crucial chapter
involves analysing and linking the main findings with existing literature to identify precisely
where the current research fits within the broader body of knowledge (Ngulube, 2015). A
primary focus is to compare the study's outcomes with comparable prior research (Ndide, 2023;
Creswell & Creswell, 2017), which reinforces the necessary interaction between theoretical
frameworks and empirical observations (Mosweu, 2018). Ultimately, the researcher's role is to
make the data comprehensible by deducing, discussing and summarising the major findings,
considering their importance, meaning and practical implications for society (LoBiondo-Wood
& Haber, 2021; Maiga, 2017). In tandem, the interpretation of the current study was done to
provide meaning and was presented according to the demographic response rate and the

research objectives:

e To identify information technology tools for knowledge management used by SMMEs
servicing the North West province’s mining industry,

e Assess the readiness of SMME:s to adopt cloud-based knowledge management tools,

e To assess the impact of SMME owner’s support on the adoption of cloud computing
services for management of explicit knowledge,

e To determine whether the adoption of cloud-based KM tools influences the
competitiveness of SMMEs,

e To assess whether the adoption of cloud-based KM tools addresses cyber security
concerns in SMMEs that service the NW province mining industry,

e To develop a model for the implementation of cloud-based knowledge management

tools.
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6.2. Demographic characteristics of the respondents

Section A of the research questionnaire focused on the demographic profile and background of
the respondents. The demographic characteristics provide an essential foundation for
interpreting the study’s findings (Ahmad et al., 2023). In research, demographic variables
typically include factors such as gender, age, race, job position and level of education, among
others (Moyo & Mann, 2021; Nguyem, 2018). These characteristics are crucial and must be
carefully considered to ensure the validity and relevance of the findings (Ray & Fellow, 2020).
According to Erima (2022), demographic information helps determine whether the selected
sample adequately represents the target population, thus supporting generalisability of the
study’s results. Accordingly, in the present study, respondents were asked to provide
information on gender, race, age, level of education, position held in the business, the size of
the business turn-over, number of years of business operation, number of employees and the

type of services offered by their business.

6.2.1. Gender

Gender representation among respondents revealed a relatively balanced participation between
males and females. This near parity is noteworthy, given that the mining industry and its
supporting value chain have historically been male dominated. The observed inclusivity
suggests that women are increasingly active as business owners and managers within supplier
and support soles linked to the mining industry. This shift may reflect ongoing national efforts
towards economic transformation and gender equity (DTIC, 2019), as well as the broader
recognition of women’s potential in businesses and job creation (Ajani et al., 2021; Omotosho

et al., 2024).

The role of gender in technology adoption remains a contested area in literature. Some scholars
argue that men are more likely to engage with IT-related tasks and technologies (Adjei, 2023;
Merhi et al., 2021), while others find no significant gender differences in the use of cloud-based
tools (Behling & Lenzi, 2019; Shoniwa, 2016). Conversely, other studies attribute lower
adoption rates among women to structural factors such as limited business exposure,
entrepreneurial experience and digital skills (Brixiova & Kangoye, 2019; Nkoe, 2023). Koetze
et al. (2016) further observed that women may exhibit higher levels of technophobia,
approaching new technologies with more caution and anxiety. Within this study’s context, the
relatively strong representation of female respondents may indicate shifting gender dynamics

in the adoption of digital tools, suggesting that women’s participation in cloud-based
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knowledge management is becoming increasingly significant in traditionally male-dominated

industries.
6.2.2. Age

The demographic profile indicates that a substantial proportion of the participating
entrepreneurs fall within the middle-aged bracket (36 —50 years). This suggests a workforce
with considerable managerial experience and strategic maturity, qualities that can enhance
decision-making and operational stability within small and medium enterprises. However,
previous studies have observed that entrepreneurs in this age group may demonstrate slower
adoption rates of emerging digital tools compared to younger, digitally native cohorts (Colovic
et al., 2019; Thabakgolo, 2023). Faruque et al. (2024) similarly found that while mature
entrepreneurs contribute valuable expertise and business acumen, they often require targeted
training and support to fully exploit the potential of digital technologies. Within the context of
this study, the age composition may therefore have implications for the pace and depth of cloud-

based knowledge management adoption.

6.2.3. Educational qualification

The educational profile of respondents suggests that most respondents possess post-matric
qualifications, with a diploma representing the minimum level of formal attainment among
many. This relatively high level of education implies a strong potential for understanding the
strategic value of knowledge management and digital transformation. Individuals with higher
educational backgrounds are generally more capable of conceptualising and integrating
complex organisational strategies, which can facilitate the adoption of technology-driven
management practices. This observation aligns with Ramukumba’s (2014) findings, which
indicate that higher education among SMME owners and managers positively influences
innovation and openness to technological change. However, while education provides a
foundation for strategic thinking, gaps in practical digital competencies, particularly those
related to cloud-based tools, may still limit effective implementation. Shoniwa (2016) supports
this view, finding that both educational level and IT experience significantly predict the extent
of cloud-based tool adoption among SMMEs. Conversely, Coleman et al. (2016) contend that
IT experience alone does not necessarily determine technology adoption for knowledge

management purposes. Within this context, the educational attainment of respondents may
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therefore enhance their readiness for digital transformation, but targeted capacity-building

remains essential to fully realise the potential of cloud-based knowledge management systems.

6.2.4. Entity size and number of employees

The analysis of entity size and years of operation shown that most participating enterprises are
small in scale and relatively young in establishment. This profile is consistent with the general
characteristics of SMMEs in South Africa’s mining industry which often operate with limited
human and financial resources. Such constraints can influence the pace and depth of digital
transformation initiatives, particularly in adopting cloud-based knowledge management tools.
Entity size has been widely identified as a key determinant of technology adoption capacity.
Shoniwa (2016) found that smaller enterprises with limited staff are often less likely to invest
in advanced IT infrastructure, compared to their larger counterparts. Similarly, Lafuente et al.
(2020) observed that small enterprises face structural challenges, such as insufficient technical
expertise and high implementation costs that hinder their ability to adopt integrated systems
like ERP and cloud-based platforms. Brynjolfsson et al. (2023) further emphasise that larger
firms tend to possess greater resource access, enabling them to leverage digital technologies as

sources of competitive advantage.

Within the context of this study, the predominance of smaller entities in the current study may
suggest a cautious or incremental approach toward digital adoption. Limited scale can restrict
internal IT capacity. Yet it may also foster flexibility and rapid decision-making, which are
traits advantageous for experimenting with cost-effective cloud solutions. Therefore, strategies
aimed at promoting cloud-based KM adoption in such enterprises should emphasise capacity-
building, resource-sharing networks, and scalable digital tools tailored to small business
environments. This demographic distribution aligns with the study’s focus on historically
disadvantaged groups participating in the mining industry’s supply chain opportunities. It
provides important context for interpreting findings related to access, readiness and barriers to
adopting cloud-based knowledge management tools, especially as they relate to transformation,

empowerment and inclusion objectives in South Africa’s economic landscape.

6.3. Discussion and interpretation of findings according to the research objectives

This section presents the interpretation and discussion of findings derived from the collected
data through web-based questionnaires. The subsequent discussion and interpretation are

structured to align with the research objectives outlined in the chapter’s introduction.
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6.3.1. Information technology tools for knowledge management used by SMMEs

servicing the North West province’s mining industry

The technological context of the Technology, Organisation and Environment framework (1990)
explains the internal and external technological innovations relevant to an organisation (April,
2020; Chiza, 2018; Hassan et al., 2017; Nguyen et al., 2022). The technological context outlines
the boundaries and opportunities for technology adoption, enabling organisations to evaluate
needs, discover enhancements and make informed decisions. Hence, the construct was used to
first determine the existing tools, so that the study could find out the shortcomings, needs and
opportunities for cloud-based KM tools. This construct helped to establish a technological
baseline by auditing existing KM tools and to perform a technological gap analysis by
identifying the functional shortcomings and organisational needs that the currently available
cloud-based KM tools could potentially address, thus framing the subsequent investigation into

strategic enhancement opportunities and informed technology adoption decisions.

The findings showed contradictions in the adoption of cloud-based knowledge management
tools among SMMEs in the NW province’s mining industry. Despite widespread access to
cloud technologies, explicit knowledge management remains largely informal, unstructured
and reliant on basic communication channels. The challenge, therefore, is not technology
availability but the absence of systematic and strategic approaches to managing explicit
knowledge. This observation aligns with Ashiru et al. (2023), who identified similar ad hoc
KM behaviours among SMMESs, often dependent on emails and verbal exchanges rather than
formalised systems. Such informality introduces significant risks for business continuity and
organisational learning, particularly in contexts of high employee turnover, where valuable
institutional knowledge can be easily lost (Watson, 2020). The evidence also indicates that
many enterprises lack a well-developed knowledge infrastructure. Formal KM systems, such
as document management or dedicated sharing platforms, are seldom used. Instead, there is a
marked preference for tools that serve immediate operational functions, such as enterprise
resource planning (ERP) systems over those designed for long-term knowledge capture and
reuse. This finding supports Garavan et al. (2015), who observed that SMMEs’ limited
resources and strategic awareness often constrain their ability to institutionalise KM. It also
reflects a tendency to prioritise transactional efficiency over knowledge retention, resulting in

only moderate levels of KM effectiveness.
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The informal and unstructured KM practices have notable operational and strategic
implications. For instance, in industries such as mining, where compliance, safety and
efficiency depend on reliable access to accurate information, the absence of centralised KM
systems increases vulnerability to disruptions and inefficiencies (AlBar & Hoque, 2019).
Fragmented knowledge sharing in personal emails or local files can hinder knowledge retention
when key personnel leave an organisation (Ahammed et al., 2024). These insights are
consistent with Amajuoyi et al. (2024), who emphasised the risks posed by weak knowledge
archival and dissemination systems. The literature further underscores the strategic advantages
of effective KM practices. Omotoya (2015) and Ahammed et al. (2024) link structured KM
processes to enhanced innovation and competitive advantage, while Inkinen (2016) and De
Bem Machado et al. (2022) note that SMMEs often undervalue KM, perceiving it as a cost
rather than a strategic investment. This perspective limits opportunities to harness digital tools
for knowledge codification, accessibility and long-term retention. As Bejinaru (2019) argues,
addressing this gap requires more than technology deployment. Rather, it necessitates a cultural
shift toward viewing knowledge as a strategic asset essential to competitiveness and

sustainability.

The findings demonstrate that while cloud technologies are widely adopted, their application
to formal KM remains limited, informal and fragmented. The objective was achieved, since the
study successfully identified the nature and extent of information technology for KM. The
study found that SMMEs primarily utilise email for internal knowledge sharing and the internet
for external information access to enhance their knowledge. While other information
technology systems serve transactional purposes, these findings highlight that emails, and
internet use are the essential knowledge systems underpinning knowledge-related activities
within SMMEs. The following section discusses the technological readiness of SMMEs in

adopting cloud-based knowledge management tools.

6.3.2. The readiness of SMMEs to adopt cloud-based knowledge management tools

Technological readiness plays a central role in enabling Small, Medium and Micro Enterprises
to adopt and utilise cloud-based knowledge management tools effectively. In this study’s
context, technological readiness refers to the extent where enterprises possess the
infrastructure, digital competencies and strategic intent necessary to implement and sustain
such technologies. The findings reveal a generally positive readiness among SMMEs servicing

the NW mining industry, yet with notable disparities across firms. Overall, SMMEs appear
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aware of the potential benefits of cloud-based systems and express openness toward adopting
digital tools. This readiness reflects a growing recognition of technology as an enabler of
efficiency and competitiveness, rather than merely an operational expense. Similar
observations are made by Attaran (2017) and Kabuye (2023), who argue that digital optimism
among SMMEs often drives incremental innovation even in resource-constrained contexts.
However, technological readiness in this context should not be interpreted purely as
technological availability, but rather as a multidimensional construct encompassing
infrastructure, cost, human capability, and organisational willingness (Gangwar, 2020;

Tornatzky & Fleischer, 1990).

Despite the encouraging levels of perceived preparedness, several barriers remain significant.
Cost and data security concerns emerge as persistent challenges that are consistent with
findings by Ardito et al. (2018) and Shibiti et al. (2023), who identified financial limitations
and cybersecurity fears as critical inhibitors of digital transformation in developing economies.
Infrastructural inadequacies, particularly unreliable internet connectivity, outdated hardware
and intermittent electricity, further constrain implementation. Such constraints mirror the
technological and environmental challenges emphasised in the TOE framework, which posits
that external and internal resources jointly determine a firm’s readiness for innovation (Hasani

et al., 2023; Fakar, 2024).

Another dimension of readiness relates to employee digital capability and willingness to
embrace new technologies. The study findings reveal mixed perceptions in this area, suggesting
that while some employees are prepared and adaptable, others may lack the necessary digital
literacy or confidence. This unevenness is common among SMMEs and underscores the
argument made by Gangwar (2020) that human capital readiness is as critical as infrastructure
in determining technology adoption success. Inadequate training and limited exposure to
structured digital systems can therefore weaken the potential benefits of cloud-based KM
adoption. Nevertheless, the broad recognition among SMMEs of the strategic importance of
digital transformation signals substantial potential for progress. The expressed intent to
integrate cloud-based KM tools into business operations indicates not only awareness, but also
a willingness to innovate. Such positive orientation corresponds with the findings of
Nwachukwu (2022) and Sibalukhulu (2023), who observed that resilience and adaptability
often characterise SMMEs operating in dynamic industrial contexts like mining. However,

translating this readiness into effective practice will depend on targeted interventions that
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address infrastructural shortcomings, reduce financial and security-related risks, and strengthen

digital competencies among employees.

The discussion confirms that while overall readiness is high in principle, its practical realisation
remains constrained by infrastructural deficiencies, cost barriers, security concerns and uneven
employee skills. The next section discusses findings on the influence of cloud-based tools have

on the competitiveness of SMMEs.
6.3.3. The adoption of cloud-based KM tools influences the competitiveness of SMMEs

The discussion indicated a strong perceived link between the adoption of cloud-based
knowledge management tools and the competitiveness of SMMESs operating within the NW
mining industry. Respondents consistently recognised that cloud-based tools enhance
operational efficiency, improve communication and information accessibility, and strengthen
decision-making processes. These perceived benefits align with the literature emphasising that
digital technologies are central to improving business responsiveness, regulatory compliance
and overall performance (Oliveira et al., 2014; Kabuye, 2023). Within this context, cloud-based
KM tools are not merely operational conveniences, but critical strategic assets that support
flexibility, innovation and client responsiveness key determinants of competitiveness in a

dynamic industrial environment.

This recognition corresponds with Nonaka’s Ba theory, particularly the Cyber Ba dimension,
which conceptualises digital environments as dynamic spaces for knowledge creation, sharing
and utilisation. Through these virtual interactions, employees collaborate, codify and access
explicit knowledge, allowing SMMEs to convert individual expertise into organisational
intelligence. The findings suggest that the adoption of cloud-based KM tools facilitates
continuous knowledge exchange and innovation, thereby reinforcing competitiveness through
enhanced organisational learning and adaptability. In this sense, the Cyber Ba environment
provides the foundation for sustained competitive advantage by connecting dispersed actors in
real time to co-create and apply knowledge relevant to the mining sector. Furthermore, the
findings can be interpreted through the Technology Organisation Environment framework,
which highlights how technological capacity, organisational readiness and environmental
pressures jointly influence innovation outcomes. Technologically, cloud-based KM tools
provide scalability, cost efficiency and accessibility, enabling SMMEs to operate competitively,

despite limited resources. Organisationally, competitiveness gains depend on internal
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readiness, digital skills and leadership commitment to knowledge management.
Environmentally, regulatory compliance requirements and client expectations within the
mining sector drive the need for efficient, technology-supported knowledge processes. These
dimensions align with the work of Kabuye (2023), Mokoena (2019) and Hasani et al. (2023),
who emphasise that cloud adoption enhances competitiveness when technological

infrastructure, organisational capacity and environmental conditions are mutually supportive.

Despite this widespread acknowledgment of value, the degree to which competitiveness is
enhanced varies across firms, suggesting that internal readiness and contextual conditions play
a moderating role. Enterprises with stronger digital infrastructure and higher organisational
maturity appear better positioned to capitalise on the strategic potential of cloud-based KM
tools. This observation aligns with Hartono and Alianto (2020), who highlight that the realised
benefits of technology depend not only on perception, but also on implementation capability.
For SMMEs in the mining supply chain, limited infrastructure and uneven digital literacy can
dilute these potential gains, thereby reinforcing the need for capacity-building initiatives
focused on digital skills and knowledge culture development. Furthermore, the literature
consistently supports the argument that rapid technological deployment and adaptability are
essential for maintaining competitiveness, particularly in highly regulated and performance-
driven sectors. Kumari and Singh (2022) and Selvaraj and Jagadeesan (2021) assert that cloud
technologies enhance organisational agility and responsiveness, allowing small businesses to
meet client and compliance demands efficiently. Similarly, Omotoya (2015) and Mokoena
(2019) identify structured KM practices as catalysts for innovation and sustained competitive
advantage, while Kuppusamy and Ramanigopal (2017) emphasise that employee awareness of

the strategic importance of knowledge resources strengthens organisational capability.

Nevertheless, caution is needed. As Matekenya and Moyo (2022) observe, empirical evidence
directly linking technological adoption to measurable SMME performance outcomes in South
Africa is still limited. Therefore, while the adoption of cloud-based KM tools demonstrates
strong perceived value and strategic potential, realising tangible competitive gains depends on
bridging infrastructural gaps, strengthening digital literacy and embedding KM practices
within broader organisational strategies. The findings confirm that cloud-based KM adoption
enhances competitiveness by improving operational efficiency, compliance and
responsiveness. However, these benefits are mediated by the level of technological readiness

and organisational capability. Thus, the discussion highlighted that competitiveness in this
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sector will depend not only on technology acquisition, but also on strategic integration, digital
capacity-building and ongoing knowledge management maturity. The following section
discusses the adoption of cloud-based KM tools in addressing cyber security concerns among

SMMEs that service the NW province mining industry.

6.3.4. The adoption of cloud-based KM tools in addresses cyber security concerns in

SMMEs that service the North West mining industry

Cybersecurity has emerged as one of the most significant factors influencing SMMEs’ adoption
of cloud-based knowledge management tools. While the study findings indicate a general
willingness to embrace cloud technologies, there are concerns regarding data breaches,
unauthorised access and information loss. These perceptions reflect broader trends observed in
the literature, where cyber-security is simultaneously viewed as both an enabler and a barrier
to digital transformation. On the one hand, reputable cloud service providers offer advanced
security architectures that small enterprises could never implement independently (Adelusi et
al., 2022; Joy & Isheal, 2024). On the other hand, limited technical expertise, resource
constraints and a lack of trust in third-party data handling often heighten security-related

anxieties (Lejaka et al., 2019; Wang, 2020).

Through the lens of the TOE framework, cybersecurity concerns sit at the intersection of
technological capability and environmental pressure. Technologically, cloud-based KM tools
offer built-in safeguards such as encryption, multi-factor authentication and redundancy
systems. However, their effectiveness depends on organisational readiness, particularly the
digital literacy and awareness of SMME managers and employees. From an environmental
standpoint, the mining industry’s strict regulatory landscape amplifies the importance of
compliance, data integrity and confidentiality. Studies by Meri et al. (2023) and Yan (2017)
similarly emphasise that adherence to data protection regulations and industry standards is
essential for gaining client trust and maintaining competitiveness. Thus, cybersecurity
readiness is not only a technical issue, but also a strategic one, shaping how SMMEs engage
with digital tools in high-risk industrial environments. The discussion also aligns
with Nonaka’s Ba theory (particularly the Cyber Ba dimension, which conceptualises digital
environments as interactive spaces for knowledge creation and sharing). For Cyber Ba to
function effectively, trust and security are prerequisites. Employees and partners must feel
confident that knowledge exchanged through cloud platforms remains protected. Insecure

digital spaces disrupt knowledge flow and inhibit collaboration, undermining the essence
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of Ba as a shared context for knowledge generation. Therefore, strengthening cybersecurity
directly supports the sustainability of Cyber Ba, allowing SMME:s to collaborate openly and

leverage collective expertise without compromising information integrity.

Empirical evidence and prior research indicate that, while most SMMEs acknowledge
cybersecurity’s importance, many lack formalised protection measures and policies. Basic
precautions such as antivirus software and password protection are often used in place of
comprehensive cybersecurity strategies. This gap underscores the need for capacity building,
training and awareness programs tailored to small enterprises. As Hasani et al. (2023) and Fakir
(2024) observe, the absence of adequate resources and technical skills frequently leaves
SMMEs vulnerable to sophisticated cyber threats, limiting their confidence in digital
transformation. Furthermore, Sibalukhulu (2023) and Shibiti et al. (2023) highlight that
advanced security technologies remain financially inaccessible for many small firms,
reinforcing the need for affordable, scalable security solutions supported through public—

private partnerships or vendor-driven initiatives.

Addressing these security-related barriers is fundamental to enabling full and confident
adoption of cloud-based KM tools. Transparent vendor communication, simplified compliance
processes, and accessible cybersecurity frameworks are essential to building trust and
resilience. By embedding security considerations within both technological and organisational
strategies, SMMEs can not only safeguard their knowledge assets but also enhance their
capacity to innovate and compete sustainably in the mining industry. The findings demonstrate
that while cloud-based KM platforms can strengthen data protection and regulatory
compliance, persistent concerns over security, cost and technical capacity continue to limit full
adoption. The following section discusses and proposes a model for the effective
implementation of cloud-based knowledge management tools for SMMEs operating in and

servicing the NW mining industry.

6.3.5. A model for the effective implementation of cloud-based knowledge management

tools

Drawing from the findings across the preceding objectives, this study proposes a context-
specific implementation model for the adoption and sustained use of cloud-based knowledge
management tools among SMMEs operating within the NW province mining industry. The
proposed model is derived from the synthesis of empirical insights, theoretical constructs and

best practices identified throughout the study. It integrates both internal organisational
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enablers, such as leadership commitment, digital skills and infrastructural readiness
and, external environmental factors, including policy support, industry collaboration and

vendor-driven technical assistance.

The model acknowledges that effective adoption extends beyond technological acquisition to
encompass the knowledge-creation dynamics of Ba theory, particularly Cyber Ba, and the
contextual factors emphasised in the TOE framework. From a Cyber Ba perspective, cloud-
based KM systems provide virtual spaces where employees, partners and clients can co-create,
share and apply knowledge. These collaborative environments foster continuous learning,
innovation and the transformation of tacit expertise into explicit organisational knowledge core
mechanisms for maintaining competitiveness in the mining value chain. Through this lens,
cloud adoption becomes not merely a technological upgrade, but the creation of an interactive

knowledge ecosystem that sustains value creation and organisational agility.

Existing research supports these dimensions. Oliveira et al. (2014), Gangwar (2020), and
Majengo and Mbise (2022) demonstrate that successful cloud implementation in small
enterprises depends on aligning technological capability with management commitment and
environmental opportunity. Similarly, Kumari and Singh (2022) emphasise that affordability,
perceived usefulness and proactive risk management, particularly concerning cybersecurity,
are decisive factors for sustainability. Accordingly, the proposed model integrates phased
implementation, targeted skills  development, leadership empowerment and external
collaboration as interrelated drivers of effective and sustainable adoption. Ultimately, the
proposed model offers a practical and scalable roadmap for SMMEs in the North West
province’s mining industry to transition towards structured, knowledge-driven operations. By
embedding Cyber Ba principles within the TOE context, the model encourages a holistic
approach that promotes digital inclusion, collaborative learning and long-term
competitiveness. It positions cloud-based KM not simply as a technological intervention, but

as a catalyst for cultivating knowledge as a strategic organisational asset.

The formulation of a theoretically grounded and context-responsive model that
synthesises Cyber Ba knowledge-creation principles with the TOE framework’s technological,
organisational, and environmental dimensions provides both academic and practical value by
outlining the conditions and processes necessary for effective cloud-based KM adoption.
Thereby, it supports sustainable competitiveness within the mining industry’s SMME

ecosystem.
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6.4. Chapter summary

This chapter discussed and interpreted the findings presented in Chapter Five. The findings
were examined in relation to the research problem, objectives, existing literature and the
frameworks guiding this study. Namely, Nonaka’s Ba theory, specifically Cyber Ba, and the
TOE framework. The discussion integrated empirical evidence with theoretical perspectives to
explain the adoption and implementation of cloud-based knowledge management tools among
SMMEs operating in and servicing the NW mining industry. The findings revealed that while
SMMEs actively engage in explicit KM practices, these practices remain largely informal and
fragmented due to limited resources, infrastructural constraints and inadequate digital literacy.
Technological readiness, including access to infrastructure and the availability of digital skills,
emerged as a decisive factor influencing the feasibility of adopting cloud-based KM tools. Top
management support and leadership commitment were found to be critical enablers, as the
attitudes and involvement of business owners directly shape strategic technology decisions.
Although the perceived advantages of cloud solutions such as cost-effectiveness, accessibility
and collaboration were widely acknowledged, persistent cybersecurity concerns continue to
hinder confident and comprehensive adoption. Drawing from these insights, the study proposed
a context-specific model for the effective implementation of cloud-based KM tools among
mining-related SMMEs. The model integrates the technological, organisational and
environmental dimensions of the TOE framework with the knowledge-creation dynamics

of Cyber Ba, offering a practical and scalable roadmap for digital transformation.

The findings further stresses that sustainable competitiveness within the mining industry
depends on technological innovation, organisational learning, knowledge sharing and trust in
secure digital environments. The following chapter presents a summary of the key findings,
outlines the study’s significance and offers conclusions and recommendations derived from the
results. It also discusses the proposed implementation model for guiding cloud-based KM

adoption.
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CHAPTER SEVEN

SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

7.1. Introduction

The previous chapter discussed and interpreted the findings of the study, linking them to the
research problem, objectives, existing literature, and the theoretical perspective and conceptual
framework that underpinned the research. This last chapter now synthesises the entire study to
present a summary of findings, draw overarching conclusions, and articulate recommendations
that emerge from the data. According to Mosweu (2018), the final chapter of a thesis should
articulate the conclusions and recommendations that emerge from the study’s findings.
Engaging in such a reflection enables the researcher to critically evaluate the research trajectory

and demonstrate how the research objectives and problem were systematically addressed.

This study investigated the adoption and implementation of cloud-based knowledge
management tools by Small, Medium, and Micro Enterprises operating in and servicing the
North West province’s mining industry. Guided by specific research objectives that served as
a roadmap throughout the research process, the study sought to achieve its aim through

systematic analysis and interpretation of the collected data.

As the capstone of this research, this chapter’s purpose is to consolidate the study’s
contribution. Accordingly, this chapter is organised into the following main sections: a
summary of significant findings, the conclusions drawn from those findings, and resulting
recommendations. Following this, the chapter presents the study’s contributions and
originality, discusses its theoretical and practical implications, and suggests directions for
future research. Ultimately, this chapter aims to solidify the study’s contribution to the body of
knowledge-on-knowledge management and digital transformation among the SMMEs

operating in resource-constrained environments.

7.2. Summary of findings

This section provides summary of the study findings. Trafford et al. (2014) posit that the
summary of findings is a brief of the main findings, which were discussed in detail in the
previous chapters. A summary of the study findings are presented according to the research

objectives outlined in Chapter One. Each objective was designed to address a critical dimension
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of cloud-based knowledge management tool adoption among SMMEs operating in and
servicing the North West province mining industry. The objectives were guided by the

constructs of the TOE framework and Ba theory.

7.2.1. Identify information technology tools for knowledge management used by

SMME:s servicing the North West province’s mining industry

This objective sought to identify the information technology tools for knowledge management
used by SMMEs servicing the North West province’s mining industry. The findings reveal a
clear paradox: although basic cloud-based and communication technologies are widely
accessible, explicit knowledge management practices remain largely informal, unstructured,
and fragmented. Most enterprises rely on conventional tools, such as email and general internet
platforms for communication and knowledge sharing. Only a small proportion (8.3%) utilises
formal document management systems and/or structured repositories. Consequently, critical
explicit knowledge like operational manuals, safety procedures, and compliance
documentation remains dispersed and poorly archived. This exposes these firms to significant
risks of knowledge loss and operational discontinuity. These findings suggest that the gap is
not a consequence of technological unavailability, but of limited strategic awareness, delicate
knowledge management policy frameworks, and insufficient organisational capacity to
institutionalise formal knowledge practices. This pattern is consistent with literature that
indicates that SMMEs, particularly in resource-constrained contexts, prioritise short-term
operational tools over systems designed for long-term knowledge retention and
competitiveness. While such ad hoc processes may function adequately for daily operations,
they rely heavily on individual initiative and informal communication channels, thereby

increasing vulnerability to inefficiencies and knowledge attrition when staff departs.

The study concludes that SMMEs within the North West mining industry exhibit partial
technological readiness, but low maturity in the formal management of explicit knowledge.
The key challenge lies not in technology availability, but in the absence of strategic and cultural
commitment to knowledge management. Strengthening explicit knowledge management
practices will therefore require deliberate organisational interventions, such as developing
formal KM policies, establishing document management systems, and cultivating a culture that
recognizes knowledge as a strategic organisational asset. Transitioning from informal to

structured, cloud-based KM tools will enhance business continuity, foster innovation, ensure
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regulatory compliance, and ultimately improve sustainability and competitiveness within the

mining sector.

7.2.2. Assess the readiness of SMMEs to adopt cloud-based knowledge management

tools

This objective assessed the readiness of SMMEs to adopt cloud-based knowledge management
tools. The findings demonstrate a generally favourable perception of readiness, with 97.5% of
respondents rating their enterprises as having moderate to very high readiness. However, this
perceived readiness is primarily based on the widespread use of basic ICT infrastructure like
computers, mobile devices, and internet connectivity, rather than on advanced digital systems

or dedicated knowledge management platforms.

A deeper analysis exposes a clear disconnect between perceived readiness and actual
capability. Although SMMEs express positive attitudes and willingness to embrace digital
transformation, their genuine technological preparedness remains constrained by several
interrelated challenges. These include inadequate and unreliable infrastructure, outdated
hardware, inconsistent internet connectivity, intermittent electricity supply, and factors
particularly prevalent in semi-rural contexts. These constraints align with the technological and
organisational constructs of the TOE framework (Tornatzky & Fleischer, 1990), which
emphasises that innovation adoption depends on both technological capacity and organisational
resources. Employee digital literacy also emerged as a critical determinant of readiness. While
some employees demonstrate adaptability and digital competence, others lack the skills and
confidence to utilise new technologies effectively. This disparity supports Gangwar’s (2020)
assertion that human capital readiness is as crucial as infrastructure in ensuring successful
technology adoption. Furthermore, financial constraints and cybersecurity concerns were
frequently cited as major inhibitors, with many enterprises wary of the costs associated with
cloud-based tools implementation and the potential risks of storing proprietary data on external
servers. Despite these challenges, the study observed an encouraging attitudinal openness
toward digital transformation. Many SMMESs recognize the strategic value of cloud-based
knowledge management tools and express intent to integrate them into their operations. This
demonstrates that while practical readiness remains uneven, there exists a strong foundation of

digital optimism and strategic intent that could support future adoption efforts.
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The study concludes that SMMEs in the North West mining industry exhibit a high level of
perceived technological readiness but limited actual capability. Their readiness is constrained
by infrastructural deficiencies, financial barriers, data security concerns, and uneven digital
skills. Achieving genuine technological maturity will therefore require more than access to
basic ICT tools, as it necessitates targeted investment in infrastructure, comprehensive
employee training, committed leadership, and robust data governance mechanisms.
Strengthening these areas will enable SMMEs to transition from perceived readiness to
functional capability, thereby enhancing their ability to implement cloud-based knowledge
management tools effectively and to leverage them for improved efficiency, innovation, and

competitiveness.

7.2.3. To assess the impact of SMME owners’ support on the adoption of cloud

computing services for management of explicit knowledge

To assessed the impact of SMME top management support on cloud computing adoption
decisions, this objective was formulated. The study concludes that support from SMME owners
and managers is the most crucial determinant in the decision-making process for adopting
cloud-based services for explicit knowledge management. The study findings reveal that most
respondents (99.8%) perceived strong leadership support as a direct enabler of technology
adoption. This aligns with established theories as it reflects the central role of leadership in

shaping innovation outcomes, as emphasised by Tornatzky & Fleizcher’s TOE framework.

The mechanisms of this influence are rooted in the typical structure of SMMEs where decision-
making is highly centralised and often intuitive. As literature consistently highlights, leadership
commitment and willingness to invest dictate the pace of adoption in smaller enterprises
(Gangwar et al., 2015; Hartono & Alianto, 2020). In the mining context where compliance and
operational efficiency are paramount, leadership is amplified. The study found that adoption
was notably smoother and more successful in enterprises where management demonstrated
proactive attitudes and a strategic vision for knowledge management and digital literacy.
Conversely, owner risk-aversion or a lack of digital awareness is directly associated with
resistance or delays in adopting new knowledge management tools. Therefore, the support and
active involvement of SMME owners and managers is fundamental. Their strategic vision and
resource allocation decisions not only facilitate the intake of the cloud-based KM tools, but
also foster an organisational culture that is receptive to innovation. Targeted interventions that

enhance the digital leadership of owners and managers increase awareness of cloud-based tools
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benefits. Also, aligning adoption strategies with industry needs is essential for maximising the

value of knowledge management technologies in this industry.

7.2.4. To determine whether the adoption of cloud-based KM tools influences the
competitiveness of SMMEs

This objective determined whether the adoption of cloud-based knowledge management tools
influences the competitiveness of SMMEs. The findings demonstrate that the cloud-based tools
serve as significant catalysts for enhancing competitiveness through improving operational
efficiency, streamlining access to information, and enabling faster, data-driven decision-
making. Real-time access to client specifications, regulatory updates, opportunities, and project
documentation allows enterprises to respond swiftly to evolving requirements, thereby
strengthening flexibility, reliability, and responsiveness which are key determinants of

competitiveness in the mining industry.

The evidence aligns with the TOE framework, which highlights how technological capability,
organizational readiness, and environmental pressures jointly shape innovation outcomes. The
study further confirmed that SMMEs with higher technological readiness, digitally skilled
employees, and committed leadership achieved greater competitive gains from cloud-based
knowledge management adoption. Conversely, enterprises characterized by weak digital
capacity, fragmented internal processes, or limited managerial engagement derived only
marginal benefits. This disparity underscores that technology alone does not guarantee
competitiveness; rather, it is the strategic integration of technology with organizational

structures, leadership, and human capability that drives sustainable advantage.

The study concludes that cloud-based KM adoption exerts a positive and substantial influence
on the competitiveness of SMMEs by enhancing efficiency, adaptability, and innovation
through real-time knowledge sharing and informed decision-making. However, the realisation
of these competitive gains depends on the degree of technological readiness, leadership
commitment, and employee digital competence within each enterprise. To maximise these
benefits, SMMEs must complement technological investment with structured capacity-
building initiatives, knowledge-oriented leadership, and the formal integration of KM practices
into core business processes. Such alignment will enable SMME:s to sustain competitiveness,
resilience, and long-term growth in the dynamic and technologically evolving mining industry,

and in any other industry they want to venture into.
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7.2.5. To assess whether the adoption of cloud-based KM tools addresses cyber security

concerns in SMMEs that service the North West mining industry

In addressing this objective, the study assessed the extent to which the adoption of cloud-based
knowledge management tools addresses cyber security concerns among SMME:s servicing the
North West province’s mining industry. The findings reveal that cybersecurity serves as a dual
factor acting simultaneously as a significant driver of, and a major barrier to, the adoption of
cloud-based KM systems. On one hand, a substantial proportion of respondents (73%)
expressed moderate to high concern regarding data privacy, unauthorized access, and
regulatory compliance. These apprehensions are particularly salient in the mining industry,
where information sensitivity and strict compliance requirements heighten awareness of
potential risks. This is consistent with Ali et al. (2019) and Wang (2020), who reported that
many SMMESs acknowledged lacking the internal expertise and financial resources to manage
cybersecurity threats effectively, resulting in hesitancy toward full-scale adoption of

technological tools.

On the other hand, respondents also recognised that reputable cloud providers offer advanced
and cost-effective security mechanisms encryption, multi-factor authentication, and automated
data backups that exceed what small enterprises could implement independently. This
demonstrates that cloud-based KM tools, when properly utilised, can significantly mitigate data
vulnerabilities associated with traditional on-premises storage. However, a persistent trust gap
remains. Limited digital literacy, low cybersecurity awareness, and uncertainty regarding
vendor transparency discourage many SMMEs from fully leveraging these technologies. This
finding aligns with Varachia (2022) and Musa (2024), who argue that inadequate managerial
understanding of cybersecurity technologies weakens confidence in cloud adoption and leads
to partial or cautious implementation. The study also found that many enterprises use a mixed-
methods approach. They keep their most important knowledge on their own computers and use
cloud services for files that are not as sensitive. While this pragmatic approach reduces
perceived risk, it simultaneously restricts the realisation of the full operational and competitive
advantages of integrated cloud-based knowledge management. Consequently, cybersecurity
concerns decisively shape both the decision to adopt and the depth of implementation among

SMME:s in this industry.

The study concludes that cybersecurity considerations constitute a pivotal determinant of

cloud-based KM adoption and utilisation among SMMEs servicing the North West mining
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industry. Although advanced security features embedded within cloud platforms can enhance
data protection and regulatory compliance, persistent fears about privacy breaches,
unauthorised access, and regulatory risks continue to constrain widespread adoption.
Overcoming these challenges requires a multifaceted strategy that integrates technical,
organisational, and policy measures. Priorities include comprehensive cybersecurity awareness
training, clear internal data governance protocols, and supportive industry guidelines.
Embedding cybersecurity within the broader knowledge management and digital
transformation strategy will foster trust, resilience, and sustainable adoption enabling SMMEs
to manage knowledge securely while maintaining competitiveness in a highly regulated mining

environment.

7.2.6. To develop a model for the implementation of cloud-based knowledge

management tools

This objective aimed at proposing a model for effective implementation of cloud-based
knowledge management tools. Therefore, the study proposes a context-specific model to guide
the adoption and implementation of cloud-based knowledge management tools among SMMEs
in the North West province’s mining industry. Grounded in the fundamental ideas of TOE
framework and Ba theory, the model synthesise empirical data and theoretical insights to
address the sector-specific challenges and enablers. According to Nilsen (2020) models in
research are constructed from empirical findings and are to simplify a phenomenon or a specific
aspect of a phenomenon, as well as describe or guide the process of translating research into
practice. Greenes et al. (2018), and Rousseau (2020), observe that there is scarcity of
frameworks, models, checklists, and decision supports to guide organisational decisions in
fields like management, mining and finance, compared to the health professions. This study’s
proposed model is an attempt to contribute a way to simplify the process of managing
organisational knowledge through cloud-based tools. The proposed context-specific model is

depicted in Figure 6.1.
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Figure 6.1: Proposed model for cloud-based KM tools.

7.2.6.1. Explanation of the proposed model

At the core, the proposed model identifies several critical determinants for successful adoption
of cloud-based knowledge management tool for mining industry SMMESs. Technological
readiness and digital infrastructure serve as a foundational enabler. This readiness is reflected
in the availability of robust ICT infrastructure, perceived ease of use workforce, and employees
equipped with necessary digital skills. Organisational factors that entail top management
support and internal readiness particularly reflects the presence of strong leadership support
and commitment, organisational culture and resource availability to implement and sustain
cloud-based tools. The external pressure and regulatory compliance emphasise the influence of
industry standards, customer-client expectations, and market competition on the decision to
adopt KM tools. The cybersecurity knowledge space constitutes a critical component of the
proposed model, ensuring that digital trust, data protection, and secure collaborative online
environments are maintained when SMMEs adopt cloud-based knowledge management tools.

Central to the model is the idea that SMMESs are most likely to embrace cloud-based knowledge
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management tools when the perceived advantages, such as enhanced operational efficiency,
improved accessibility to knowledge, and strengthened competitiveness, are clear and
compelling. By positioning these factors as interdependent and mutually reinforcing, the model
offers a comprehensive framework for guiding effective implementation of cloud-based

knowledge management tools within mining industry SMMEs.

To ensure the long-term effectiveness and sustainability of the framework, monitoring and
evaluation mechanisms are incorporated as an integral component of the implementation
process. These mechanisms enable SMMEs to assess whether the adoption of cloud-based
knowledge management tools would achieve the intended outcomes. Key performance
indicators (KPIs) such as system usage rates, knowledge-sharing frequency, operational
efficiency improvements, and user satisfaction levels can be used to monitor the effectiveness
of the adopted tools. Regular evaluation processes including periodic performance assessments
and feedback mechanisms, allow organisations to identify challenges, measure the impact of
the technology on business processes, and make necessary adjustments to improve system
utilisation. Furthermore, continuous monitoring supports organisational learning and adaptive
improvement, ensuring that cloud-based knowledge management systems remain aligned with
evolving business needs, technological developments, and regulatory requirements. This
feedback loops strengthens the sustainability of the framework by enabling SMMEs to refine

their knowledge management practices over time.

By contextualising cloud-based tool adoption within the specific socio-economic and
regulatory landscape of South African mining industry, the model provides both a theoretical
contribution and scalable roadmap for fostering digital transformation and enhancing
knowledge-driven competitiveness in resource-constrained environments. Ultimately, this
model is designed to be a practical, scalable, and adaptive tool, empowering mining industry
SMME:s to strategically navigate the complexities of digital transformation while leveraging
cloud-based knowledge management tools to achieve improved operational performance,

regulatory compliance, and sustainable competitive advantage.

7.3. Contribution and originality of the study

This study makes several distinct and significant contributions to the field of knowledge
management and technology adoption, particularly within the context of Small, Medium and
Micro enterprises in the mining industry. In a field of study that has historically focused on

large organisations, it offers new empirical data on knowledge management methods in mining
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industry SMMEs in a semi-rural province setting like North West. The study addresses a crucial
knowledge gap in understanding technology adoption within knowledge management by
revealing that existing practices are primarily informal and fragmented. The study contributes
to theory by extending and validating established frameworks especially the TOE and Ba
within the context examined. The research explored the adoption of cloud-based knowledge
management tools among SMMEs in the North West mining industry, assessing their
technological readiness and highlighting that organisational factors such as culture and
leadership are as pivotal as infrastructure and digital skills in shaping technology adoption.
Furthermore, the findings demonstrated that top management’s attitudes, commitments, and
digital literacy are not merely facilitators but often preconditions for the successful adoption
and implementation of technology to manage and leverage business knowledge. The study also
evaluated the benefits and risks of cloud solutions for this industry, offering evidence-based
recommendations for mitigating identified challenges within this underexplored area in the

South African SMME context.

The study’s most significant contribution lies in the development of a contextually relevant,
empirically grounded implementation model for the adoption of cloud-based knowledge
management tools by SMMEs in the mining industry. Unlike generic frameworks, the proposed
model is directly informed by the specific realities and challenges identified in the empirical
data, offering practical, scalable, and adaptable guidance for similar contexts in South Africa.
Beyond extending existing theoretical frameworks into new terrain, the study delivers
actionable insights and a bespoke model that bridges theory and practice. This work is therefore
well positioned to guide SMMESs, mining organisations, policymakers, enterprise strategists,
and further academic research concerned with the digital transformation of knowledge

management in Small, Medium, and Micro enterprises.

7.4. Implications of the study

From a theoretical perspective, this study advances the application of the TOE framework and
Ba theory within the unique context of SMMESs operating in and servicing the North West
mining industry. The integration of these frameworks provides a holistic lens to examining the
multidimensional factors that influence digital transformation. The study confirms that
technological readiness, cybersecurity awareness, organisational leadership, and
environmental context including sector-specific drivers and regulatory requirements

collectively determine the success of cloud-based knowledge management tool adoption.
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Moreover, this study contributes to the growing body of knowledge-on-knowledge
management through digital transformation and adoption in resource-constrained
environments like the mining industry. By foregrounding the experience of SMME:s in a semi-
rural, high-risk sector, it highlights the contextual challenges and opportunities that often
overlooked in mainstream innovation literature. The identification of informal knowledge
management practices, infrastructural deficits, and the centrality of top management attitudes
addresses critical gaps in existing theory and provides a foundation for future research and

theoretical development.

From a practical perspective, this study has significant implications for SMME owners and
managers. The findings revealed that, although technological adoption is both feasible and
desirable among mining industry SMME:s in the North West province, its success depends on
the availability of adequate infrastructure, organisational capacity, and supportive business
leadership. The research emphasises the need for a strategic and context-sensitive approach to
digital transformation, one that is attuned to operational realities as well as broader socio-
economic environment. By identifying key enablers and persistent barriers, the study provides
actionable insights for practitioners seeking to advance sustainable digital innovation within
small enterprise settings. Moreover, the proposed context-specific implementation model
offers a strategic tool for both practitioners and policymakers. Its emphasis on phased adoption,
external support mechanisms, cybersecurity strategies, and internal organisational alignment
positions it as a valuable framework for guiding SMMESs through the complexities of adopting
cloud-based knowledge management tools. The model’s adaptability and scalability further
enhance its relevance, extending its potential applicability beyond the mining industry to other

industries SMMEs facing similar challenges.

7.5. Recommendations

Based on the findings of the study, several recommendations are proposed to enhance the
adoption and effectiveness of cloud-based knowledge management tools in Small, Medium,

and Micro Enterprises operating in and servicing the mining industry:

7.5.1. Formalize knowledge management practices

Prioritisation to promote the formalisation of knowledge management practices among

SMMEs. Encouraging a transitioning from informal, email-based systems to structured
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knowledge management platforms can strengthen knowledge retention, ensure regulatory
compliance, and cultivate a culture of continuous learning and innovation. Providing
standardised knowledge management templates, capacity building programmes and targeting
financial incentives would enable even resource-limited SMMEs to adopt and sustain effective

knowledge management practices.

7.5.2. Strengthen technological infrastructure and skills

Investment in technological infrastructure and digital skills development is essential for
effective adoption of cloud-based knowledge management systems. Reliable internet
connectivity, modern hardware, and continuous training constitute fundamental prerequisites
for success. Public-private partnerships with targeted interventions are recommended to
address infrastructural gaps, particularly in semi-rural and underserved areas like North West
province mining industry. These interventions should be tailored to the specific needs of

SMMEs delivered through costless accessible channels.

7.5.3. Promote leadership development

Leadership development should be prioritised as a key enabler of digital transformation.
SMME owners and managers need to cultivate strategic vision, digital competence, and change
management skills to effectively champion cloud-based knowledge management initiatives
within their business operations. Peer learning networks, business training programs, and
mentorship initiatives can further strengthen leadership capacity and foster a culture of

innovation at the small enterprise level.

7.5.4. Address cybersecurity risks

SMMESs must cultivate robust and adaptive cybersecurity strategies within the context of a
Cyber Ba, a shared digital space that enables continuous learning, collaboration, and
knowledge exchange. Although many SMMEs operate with limited scale and capacity, they
should be encouraged to integrate cybersecurity as an ongoing, collective process rather than a
one-time compliance effort. This involves implementing regular cybersecurity training and
awareness, adopting multi-factor authentication, data encryption, and routine system audits, as
well as establishing clear data governance frameworks. Industry stakeholders are encouraged

to support the ecosystem by developing and disseminating cybersecurity toolkits, providing
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financial subsidies for security solutions, and simplifying compliance requirements. Such
interventions will empower SMMEs to enhance their cyber resilience through shared learning,

mutual support and dynamic adaption within shared environments.

7.5.5. Foster collaboration

Fostering multi-stakeholder collaboration is vital. SMMEs, industry bodies, private corporate
organisations, and government should work together to share knowledge, disseminate best
practices, and advocate for favourable policy and funding environments. Initiatives rooted in
reliant easy access of knowledge can create a supportive ecosystem for digital transformation,
enabling SMME:s to overcome individual resource constraints and collectively drive innovation

in the mining industry.
7.6. Suggestions for future research

According to Momoti (2021), a study does not stand on its own; it is part of other studies and
may lead to more research in the same or a related field. It is a proven fact that whenever a
research study is concluded, the process of answering a research question invariably uncovers
new queries, justifying the need for future research recommendations (Erima, 2022). There are
several areas that the current study could not investigate and which have not been dealt with or
adequately dealt with in the literature. The suggested avenues for further inquiry arising from

this study are outlined below:

e Comparative research could be conducted across different provinces or sectors to evaluate
the applicability and adaptability of the proposed model within diverse contexts. Such
studies would provide valuable insights into whether the identified enablers and barriers
remain consistent across settings or whether new, context-specific factors emerge.

e Longitudinal research to track the impact of cloud-based knowledge management tool
adoption on SMME:s over time. Following a cohort of SMMEs through different stages
of digital transformation, researchers can better understand the long-term benefits,
challenges, and outcomes of sustained cloud-based knowledge management adoption.

e Intervention-based research could evaluate the effectiveness of specific strategies such as
capacity-building programs, leadership development initiatives, or policy interventions in

enhancing technological readiness, cybersecurity, and knowledge management practices.
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e Action research and pilot projects involving close collaboration between researchers and
practitioners would provide valuable feedback loops for continuous improvement.

7.7. Final conclusion

This study was motivated by the central problem of understanding how cloud-based knowledge
management tools are adopted and implemented by Small, Medium, and Micro Enterprises that
are integral to the North West province’s mining industry. The primary aim was to identify the
most suitable cloud-based KM tools for adoption and to develop a model for their effective
implementation within this specific industrial context. The literature review established a
critical foundation, confirming that while formalised knowledge management is essential for
enhancing competitiveness, its practice among SMMEs remains largely informal and
constrained by limited resources. It further highlighted technological readiness and top
management support as key drivers of adoption, but also identified substantial barriers,
including persistent cybersecurity threats, complex regulatory requirements, and a pronounced
digital skills gap. By synthesising these insights with empirical findings and grounding the
analysis in the TOE and Ba frameworks, this study addressed a distinct gap in the literature:
the absence of a guiding model for cloud-based KM adoption within this sector. The most
significant contribution of the study, therefore, lies in the development of a context-specific
implementation model designed to overcome these challenges and support sustainable digital

transformation among SMME:s in the mining industry.

This research presented a comprehensive and contextually grounded analysis of cloud-based
KM adoption among SMMEs in the North West province’s mining sector. By systematically
addressing each research objective, the study concludes that although these enterprises exhibit
openness to digital transformation, their progress is hindered by operational, infrastructural,
and cultural barriers. Theoretically, the study extends established innovation frameworks into
a new sectoral and geographical context, enriching the understanding of KM adoption in
resource-constrained environments. Practically, its primary contribution lies in the proposed
implementation model that guides SMMEs through a structured, phased, and sustainable digital
adoption process. The findings reaffirm the need to formalise KM practices, invest in digital
infrastructure and skills development, strengthen leadership capacity, and manage
cybersecurity risks proactively. A strategic and collaborative approach is therefore essential for
enabling these enterprises to leverage cloud-based KM tools for enhanced competitiveness,

sustainability, and innovation. Ultimately, the study underscores that digital transformation
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within SMMEs is not merely a technical intervention, but a holistic business process requiring

coordinated, multi-stakeholder engagement.

Through its integration of empirical evidence, theoretical insight, and actionable
recommendations, this study makes a meaningful contribution to advancing knowledge
management and digital innovation among SMME:s in the mining industry of the North West
province. The insights generated provide valuable guidance for practitioners, policymakers,
and scholars seeking to promote inclusive and sustainable digital transformation within South
Africa’s industrial landscape and beyond. In essence, the study contributes not only to
academic scholarship, but also to the practical empowerment of SMME:s as they navigate an
evolving digital economy, affirming that sustainable innovation begins with contextually

grounded and strategically managed knowledge.
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APPENDIX A: Questionnaire

Questionnaires for SMME Owner and Manager.

Introduction: my name is Odwa Ngezana, I am a PhD candidate at the University of the
Western Cape within the of Library and Information Science Department. I am conducting
research on “A cloud-based knowledge management tool for small and medium
microenterprises in the mining industry of the North West Province in South Africa”.
This questionnaire is for academic purposes only and responses will be treated privately and
with anonymity. As a respondent you are free to withdraw from the study at any point. Your

cooperation will be appreciated.

I consent to participate in the study

SMME Owner and Manager
Section 1: Bibliographical data
1. Gender

Female Male

2. Age

18- 33 34-46 47- 60 61+

3. Race

African Coloured Indian White Others

4. Position

SMME Owner SMME Manager Both

5. Business size
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Micro enterprise Small (R15 Medium (R50 — R210

(RO — RI15 million million — R50 million turnover)

turnover) million turnover)

6. Number of operational years

0 — 5 years 5 — 10 years 10 — 15 years 15 + years

7. Number of employees

1-50 50 -100 100 - 150 150 - 200

8. Level of education

No formal education Matric / Grade 12 Post Matric Qualification

9. Type of services business provide

Engineering

Transport

Consultancy

Equipment maintenance and repair

Core mining support

Supply of daily goods and services, i.e.: Property maintenance, catering,

cleaning etc.

Supply of Labour

SECTION 2 - What are the information technology tools currently used by Small,
Medium, and Micro Enterprises (SMMEs) servicing the North West province’s mining

industry for explicit knowledge management?

1. Does your business have and use any cloud-based tools to manage knowledge?

Yes No
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2. If yes, are these tools utilized every day?

Yes No Sometimes

3. Which of the following cloud-based services does your business use for managing
knowledge? tick a relevant answer.

Enterprise Resource Planning (ERP, Sales and Inventory management,

Financial Management, Cost analysis)

Emails and Internet

Transaction processing systems (Payroll, order tracking)

Document management system

Knowledge sharing practices

I don’t know

4. How would you rate the effectiveness of your current knowledge management practice.

Low Medium High

SECTION 3 - To what extent are SMMEs in the North West province’s mining industry
technologically ready to adopt cloud-based knowledge management tools for explicit

knowledge?

1. How would you rate your business's readiness to adopt new technologies / cloud-based
knowledge management tools?

Very high High Moderate Low Very low

2. What factors contribute to your business's readiness or reluctance to adopt cloud-based
knowledge management tools?

Lack of technical expertise

Compatibility with existing processes

General Compatibility

Concerns about data security
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Cost considerations

Lack of awareness about available KM tools

3. To what extent do you agree or disagree with the following statements?

Strongly | Agree

Disagree

Not

Sure

Disagree

Strongly

Disagree

Your business is open to adopting
new technologies to improve

operations

You have the necessary
infrastructure in place to support the
adoption of any cloud-based

knowledge management tools

Employees are willing and able to

learn how to use new technologies

There is a clear strategy for
integrating cloud-based knowledge
management tools into existing

systems and processes

4. How does your business's technology readiness affect its ability to adopt and effectively
utilize cloud-based knowledge management tools?

Significantly

Moderately

Slightly

Low

SECTION 4 — How does the support of SMME owners impact the adoption of cloud

computing services for explicit knowledge management?

Strongly | Agree
Agree

Not

Sure

Disagree

Strongly

Disagree

Do you think the top management

believes the adoption

of cloud
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computing service tools can offer

significant benefits to the business?

Does the sector you provide services to
affect your decisions of adopting cloud

computing services?

Do you think that cloud computing
services can improve the way your
business communicate with its

customer

Do you  believe that  the
implementation of cloud computing
services can impact the decision-

making processes within the business?

SECTION S5 - In what ways does the adoption of cloud-based knowledge management
tools influence the competitiveness of SMMEs that service the North West mining

industry?

1. How important do you think the adoption of cloud-based knowledge management tools
is for the competitiveness of your business?

Very important Neutral Slightly Not

important Important Important

2. To what extent you believe competition within the mining industry require your
business to be technological advanced?

Low Medium High

3. Do you believe adoption of cloud-based KM tools can improve your business’s wider
competitive advantage?

Yes No
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SECTION 6 - How do the adopted cloud-based knowledge management tools address

cyber security concerns within SMMEs that service the North West mining industry?

RQ.1. How concerned are you about security of your business data and information
when using cloud-based knowledge management tools?

Strongly Agree Not Sure Disagree Strongly
Agree Disagree
RQ.2. Do you have specific security concerns regarding the adoption of cloud-based

knowledge management tools within your business?

Yes No

RQ.3. What are the main concerns your business has regarding the security of
implementing cloud-based KM tools? (select all applicable)

Data Privacy

Data Security

Compliance with regulations

Data sovereignty

Vendor lock-in

Reliability and uptime

RQ.4. To what extent do your security concerns influence your decision to adopt or
not adopt cloud-based knowledge management tools?

Strongly Moderately Slightly Do not influence Not sure

Thank you for taking your time to participate.
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APPENDIX C: Consent Form

Consent Form - Questionnaire University of the Western Cape

Project Title: A cloud-based knowledge management tool for small and medium microenterprises in
the mining industry of the North West Province in South Africa.

Researcher: Ngezana Odwa

Please initial the boxes to show your agreement and understanding of what is expected for this

study.

1. | confirm that | have read and understood the information sheet explaining the
above research project and | have had the opportunity to ask questions about the project.

2. |l understand that my participation is voluntary and that | am free to withdraw at any time
without giving any reason and without there being any negative consequences. In addition,

should | wish to withdraw, | may contact the lead researcher at any time to do so).

3. lunderstand my responses and personal data will be kept strictly confidential.

4. | give permission for members of the research team to have access to my responses without
revealing any part of my identity.

5. | understand that my name will not be linked with the research materials, and that | will not be
identified or identifiable in the reports or publications that result for the research.

6. |hereby agree that my anonymized responses collected through the questionnaire can be used
for
this research.

7. 1 agree for the anonymized data collected to be used in future research

In terms of the requirements of the Protection of Personal Information Act (Act 4 of
2013), personal information will be collected and processed:
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O | hereby give consent for my personal information to be collected, stored, processed and
shared as described in the information sheet.
O | do not give consent for my personal information to be collected, stored, processed and

shared as described in the information sheet.

Name of Respondent Date Signature

(or legal representative)

Name of person taking consent Date Signature

(If different from lead researcher)

Odwa Ngezana 26 February 2024 -

Lead Researcher Date Signature

Copies: All respondents will receive a copy of the signed and dated version of the consent form and
information sheet for themselves. A copy of this will be filed and kept in a secure location for research

purposes only.

Researcher: Supervisor: HOD:

Ngezana Odwa Dr N Momoti
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