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Abstract

Cloud computing is becoming an essential tool in lowering Information Technology (IT) costs
amongst Small, Medium and Micro-sized Enterprises (SMMEs). As such, amongst a myriad
of challenges, SMMEs are faced with a general lack of resource capabilities, including the
lack of Information and Communications Technology (ICT) infrastructure and skills. This
further disadvantages the SMMEs’ ability to compete with big business and industry peers.
As such, cloud computing offers SMMEs the ability to access high level ICT services either
through SaaS (Software-as-a-Service), PaaS (Platform-as-a-Service) or IaaS (Infrastructure-
as-a-Service) service delivery models. Cloud computing adoption amongst SMMEs is
relevant in the sense that SMMEs can realise the full benefits of reduced capital expenditure,
improved access to ICT systems, heightened security of data a1 low costs for versatile
development amongst a myriad of cloud computing benefits. The overall intention is to ensure
that SMMESs always have access to updated ICT services through : cloud, without having
the burden of maintaining ICT infrastructure in-house. Based on this interpretation, this study
analyses factors affecting cloud computing adoption amongst SMMEs, by use of a
Conceptual Research Model based on the Technology-Organization-Environment (TOE)
framework. This is informed by a survey distributed to SMMEs within the Ngaka Modiri

Molema and Bojanala Platinum Districts of the North West Province.

Chapter 1 of this study summarises the research and puts forward the problem statement,
outlining in addition the research objectives and questions that underpin the study. Chapter 2
is the literature review section of the study, where we outline the full context of cloud
computing in relation to SMMEs. This is followed by outlining the theoretical models and
frameworks that inform the study where the Conceptual Research Model based on the
Technology-Organization-Environmental (TOE) framework is presented, followed by a
presentation of the research hypothesis. Chapter 3 outlines the research methodology, where
the study takes a positivist epistemological approach through deductive means. Chapter 4 is
the data analysis section computed statistically using SPSS 24 and lastly Chapter 5 constitutes
the discussion and conclusion of the findings. As such, this study found that that the
technological and environmental factors were significant, and affected cloud computing
adoption positively. In addition, organizational factors were not significant and affected cloud

computing adoption negatively.
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Chapter 1

1.1 Statement of research problem

Businesses, particularly Small, Medium and Micro-sized Enterprises (SMMEs) are still
utilising traditional forms of Information and Communications Technologies (ICT). These
SMMEs acting particularly as key economic empowerment vehicles all have similar
characteristics in that they are generally small, specialise in one field of work and lack
resource availability (SEDA, 2016). However, a business, no matter how big or small, is
forced to align itself with current conditions, where its clients/consumers are becoming
technologically savvy. Small, Medium and Micro-sized Enterprises (SMMEs) in particular
should explore and build their organisations around cloud computing services to realise
greater efficacy and effectiveness within their business functions and processes (Kumalo &
van der Poll, 2015). Cloud adoption as a result is the affordable choice, as it offers greater
flexibility, accessibility, data security and disaster recovery benefits to SMMEs. In addition, it
also gives SMMEs a competitive advantage whilst saving money, giving entrepreneurs more
time to focus their energy on core business processes and objectives (Mohlameane &

Ruxwana, 2014).

This study seeks to investigate factors affecting cloud computing adoption amongst SMMEs
in the Ngaka Modiri Molema and Bojanala Platinum Districts of the North West Province. As
such the underlying question for this transition amongst SMMEs remains as to why they
should move in the direction of adopting cloud computing practices within their

organizations.

Emphasis is thus directed towards Small, Medium and Micro-sized Enterprises (SMMEs)
operating within the two (2) districts of the North West Province, a generally rural province in
the Republic of South Africa, whose industrial overview spans five industries, namely

mining, agriculture, tourism, manufacturing and service related industries (FEED, 2015).

Based on a holistic perspective, organizations still employ traditional Informatior. . cchnology
department outfits within their organizations. This traditional element is characterised by
physical Information Technology components like networking infrastructure, servers, storage,
and databases which encompass high maintenance and staffing costs (CSCC, 2014). As such
in this section of the study, retrospection will be made into understanding the emergence and
underlying structure of cloud computing. This includes analysing Small Medium and Micro

Enterprises within the context of the North West Province and how they deal with the
1



Information Communication Technology (ICT) functions within their organizations. This is
followed by determining factors that promote or hinder cloud computing adoption within
SMMEs in the North West Province and lastly, through the Conceptual Research Model
based on the Technological-Organizational-Environmental Framework (TOE), to recommend
a framework to guide cloud computing adoption amongst SMMEs in the Ngaka Modiri
Molema and Bojanala Platinum Districts of the North West Province within the Republic of
South Africa.

This chapter commences with the problem statement, thereafter it is followed by outlining the
main objectives for the research. In addition to this, the theoretical framework that underpins
the research will be drawn, and finally the delineation parameters of the study will be

outlined. Lastly, we will outline the significance and expected outcomes of the study.

1.2 Problem statement

The digital age has brought many advances to the society we live in today. This is
characterized by a world of social media networks, e-commerce portals, blogs, online music
and videos that can be accessed through personal computers, laptops, tablets, smart phones,
watches and even glasses. The digital age as a result has become intrinsically linked to the
broad growth and development of the human race where knowledge creation, distribution and

absorption is vital towards the continued sustenance of the knowledge economy.

As such in this era, ICT is being driven by the need for improved technologies including
hardware and software, broadband access, and energy efficiency and effectiveness. Cloud
computing as result emerged from these improvements where traditionally Information
Technology (IT) departments would host, process and store data on-site. As such cloud
computing offered all those services on the cloud through cloud computing service providers
(Bieber et al., 2015). These service providers define themselves within the SPI (Sofiware,

Platform, Infrastructure) model as outlined below in Figure 1.






Service Level Agreement (SLA) negotiations, etc. However despite these drawbacks that
could exist in the minds of SMM... owners, the benefits for cloud computing adoption far
outweigh the pitfalls. As such, attributable benefits are generally centred on Information
Technology (IT) cost-saving mechanisms to the benefit of SMMESs. This results in greater
efficiency and effectiveness in the SMMEs operational processes, which ultimately increases

productivity (Senarathna, 2016).

Cloud computing adoption is defined by cost reductions in the Information System (IS).
Through this mechanism, SMMEs pay for the services they use, and are able to justify the
flow of capital and operational expenditure. Through scalability, SMMEs can tailor-make
their IT needs at different points of the SMME’s life-cycle, and respond to IT needs that are
required for specific projects. Accessibility and flexibility allow SMME:s the ability to utilise
their information needs anywhere through simple end-user programs. Innovation is another
critical cost-saving mechanism to SMMEs, as it ensures that service providers are the ones
taking up the costs for Research and Development (R&D) which results in an overall access

to improved resources (Chovancova et al., 2015).

1.3  Research objectives

The primary objective of this study to evaluate the benefits of cloud computing in Small,
Medium and Micro-sized Enterprises (SMMEs) within the Ngaka Modiri Molema and
Bojanala Platinum Districts of the North West Province. To achieve this objective, the

following sub-objectives have been identified, namely:

¢ To understand the effect of the technological context on cloud computing adoption
amongst SMMEs.

e To understand the effect of the organizational context on cloud computing adoption
amongst SMMEs.

e To understand the effect of the environmental context on cloud computing adoption
amongst SMMEs.

e To develop a conceptual framework that will gnide SMME owners on how to adopt

cloud computing within their organizations

1.4 Rese: 'h  1est 1s

« s study seeks to answer the following main research question:

e What are the main factors influencing the adoption of cloud computing services

amongst SMMEs in districts of the North West Province?



In order to answer the research question above, the following objectives have been set to aid

the researcher as follows:

e What is the effect of the technological context on cloud computing adoption amongst
SMMEs?

e What is the effect of the organizational context on cloud con uting adoption amongst
SMMEs?

e What is the effect of the environmental context on cloud computing adoption amongst

SMMEs?

1.5 Theoretical Framework

In order to guide the process of analysing how SMMEs could adopt cloud computing
services, various theories exist that have guided business adoption of cloud computing
services which speak of technology adoption, sustenance and maintenance have been

examined.

These theories include firstly, the DeLone and McLean IS success model, where the
dependent constructs entail an analysis of net benefits and user satisfaction, whilst the
independent constructs entail an analysis of system, information and service quality.
Secondly, the Technological-Organizational-Environmental (TOE) framework, where the
dependent construct entails an analysis of the likelihood, intention and extent of technological
adoption, whilst the independent constructs entail an analysis of the technological,

organizational and environmental contexts (Larsen et al., 2015).

Thirdly, the Technology Acceptance Model (TAM), where the dependent constructs entail an
analysis of behavioural attitudes regarding system usage and intention to use, whilst the
independent constructs entail an analysis of perceived usefulness and ease of use. Lastly, the
Diffusion of Innovations (DOI) theory, where the dependent construct entails an analysis of
implementation success, whilst the independent constructs entail an analysis of technological
compatibility and complexity as well as relative advantage (Larsen et al., 2015). These
frameworks are dealt with in detail Section 2.7 (Theoretical models and frameworks) of the

study.

The . JE framework developed by DePietro et al. (1990) suggests that ICT adoption within
organisations is predisposed by technological, organizational and environmental contexts. The
technological context refers to the analysis of technological innovations both internal and

external to the organisation. The organizational context refers to the analysis of organisational
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attributes whilst the environmental context refers to the analysis of the micro and macro
environmental state of the industry as a whole. In summary the TOE framework guides
organizations in the way the organization sees the need to adopt technologies such as cloud

computing services (Gide & Sandu, 2015).

This study makes use of the Conceptual Research Model based on the Technology-

Organization-Environment (TOE) framework, and its details are outlined below:
e Technological context

Technological considerations relate to relative advantage (DOI factor), where the benefits of
adoption are analysed. Complexity (DOI factor) where the adoption of cloud services could
be long and complicated. Compatibility (DOI factor) refers to how these cloud computing
services should merge well with existing business processes. In addition to these, two
attributes, being security concerns and cost savings, have been added to form part of the

technological context. (Ray, 2016).
e Organizational context

Organisational considerations relate to top management support (TOE factor), where top
management should have a buy-in to the new technology whilst providing resources for a
successful migration. Firm size (TOE factor) also needs to be considered during the adoption
process including technological readiness (TOE and TAM factor), which speaks to ICT
literacy and how the human resources will be able to manoeuvre the new technologies
employed by the organisation (Gide & Sandu, 2015). User satisfaction (DeLone and McLean
factor), where we analyse how the users rate system, information and service quality, and
lastly communication processes and channels (DeLone and McLean factor) an attribute that
analyses information quality and how the organisation is able to communicate with its

stakeholders is observed are considered.
¢ Environmental context

Environmental considerations relate to the macro-perspective of competitive pressure (TOE
factor), b © how we analyse the overall pressure the organisation feels/takes amongst its
competitors in the industry. Trading partner pressure (TOE factor) where we analyse the
pressure inflicted towards organisations by trading partners (clients and suppliers, etc.) to
streamline their technological efforts, Government regulations ( JE factor) where we

analyse the regulatory frameworks initiated by government that encourage or discourage
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concerned with introducing cloud computing initiatives as a to« to enhance competitive
advantage. Lastly, this study aims to assist the South African Government with policy
formulation with special reference to cloud computing adoption policies amongst Small,

Medium and Micro-sized Enterprises (SMMEs).

1.8 Expected outcomes, results and contributions of the research

The expected outcomes of this study are aimed at assisting SMMEs within the North West
Province to make informed decisions when engaged in the process of adopting cloud
computing practices. Based on this expectation, the results of this study are aimed at laying
the ground for further research as far as cloud computing adoption is concerned amongst
SMME:s in developing countries like the Republic of South Africa. As such this study makes
a contribution, where knowledge is added into understanding the factors that affect cloud

computing adoption amongst SMMEs.

It is therefore expected that once SMME entrepreneurs have a full understanding of cloud
computing services, more and more SMMEs will choose service providers that provide
Software as a Service (SaaS), Platform as a Service (PaaS) or Infrastructure as a Service
(TaaS) solutions to guide the process of taking informed decisions based on data that is

sourced efficiently, effectively and productively.

1.9 Thesis structure

This study comprises of five (5) chapters as outlined below:

e Chapter 1 — In this chapter an introduction to this study is outlined that delves into the
background, covers the research objectives and subsequent questions. In addition to
this, a summary of the literature review is presented, delineations and research
significance outlined, and lastly expected outcomes are presented.

e Chapter 2 — In this chapter, a detailed account of the literature review is outlined. This
process starts by outlining what cloud computing is, comprising cloud computing
components (delivery models and deployment models) and cloud computing benefits
and subsequent drawbacks. In addition we define South Africa’s Small, Medium and
Micro-sized Enterprises (SMI “ ), evaluating the North West Province context and
the challenges faced by SMMEs. This chapter also looks at cloud computing adoption
models amongst SMMEs and looks into previous studies on cloud computing. This is

followed by establishing a theoretical foundation of the study, where the deliverable is



a _onceptual Research Model based on the .cchnology ...ganization-Environment
«» JE) framework. Lastly, the various hypotheses that inform this study are presented.
Chapter 3 — In this chapter, the research methodology is outlined in detail. This entails
outlining the research philosophy that underpins the study, the research approach that
guides the research and the research strategy and methods. The research population,
sample, data collection and analysis, and ethical considerations are outlined.

Chapter 4 — In this chapter the findings obtained from the distributed survey are
presented statistically. This statistical analysis is captured through various frequency
distribution analysis and bivariate correlation analysis. Lastly, regression analysis is
performed to test the significance of the hypotheses on the likelihood of cloud
computing adoption by SMMEs.

Chapter 5 — In this chapter a discussion on the findings and conclusion is presented. In
addition to these, theoretical considerations, limitations and future areas for research

and recommendations are presented.



Chapter 2 - Literature Review

Cloud computing is generally an important innovation from a technological perspective. Its
importance allows Small, Medium and Micro-sized Enterprises (SMMEs) the ability to
compete on a larger scale with large enterprises that have sophisticated Information
Technology (IT) resources at their disposal. With various attributable benefits, SMMEs
backed with high-level IT infrastructure have the ability to focus their energies and
operational budget on core business objectives. This ability allows SMMEs to competitively

compete amongst industry peers (Senarathna, 2016).

In this chapter of the study, we will go into detail about cloud computing adoption, and its
relation to Small, Medium and Micro-sized Enterprises (SMMEs) operating within the Ngaka
Modiri Molema and Bojanala Districts of the North West Province. This process starts by
analysing in detail what cloud computing is, which entails outlining the service/delivery
models and deployment models and in addition, outlining the advantages and disadvantages

associated with cloud computing adoption.

This chapter looks into, and defines Small, Medium and Micro-sized Enterprises (SMMEs)
within the South African context. In addition it assesses the challenges faced by SMMEs,
followed by analysing cloud computing adoption models amongst SMMEs, and looks into

previous studies done on cloud computing adoption amongst SMMEs in South Africa.

Lastly, this chapter outlines four (4) Information Systems theories, and from that develops a
theoretical model that underpins this research, which is the Conceptual Research Model based

on the Technology-Organization-Environment (TOE) framework.

2.1 What is cloud computing

Cloud computing is by no means a new concept in the field of information systems. Instead, it
is an evolutionary concept whose roots come from grid computing, which sought to solve
intricate problems with parallel computing. This was followed by utility computing in the
1960s which offered computing solutions as a metered service, and finally Software-as-a-
“or ° : (SaaS) durt  the early 2000s, where end-users could st cribe to web servi

(Gustafson & Or~ en, 2012).

Cloud computing is best defined by the National Institute of Standards and Technology
(NIST) as, “4 model for enabling convenient, on-demand network access to a shared pool of
configurable computing resources (e.g. networks, servers, storage, applications and services)

that can be rapidly provisioned and released with minimal management effort or cloud
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provider interaction. This cloud model is composed of five essential characteristics, three

service models, and four deployment models” (Alshamaileh, 2013).

Through this definition six (6) key factors stand out that characterise the concept of cloud
computing, where cloud computing is an on-demand self-service, po ‘ays an aspect of multi-
tenancy and ource _ ioling, promotes rapid elasticity and ubiquitous access, is a
measurable/payable service and encourages resiliency. These six (6) key factors are

extrapolated further below:

On-demand self-service: Here the premise is that because cloud computing is an Information
Technology service offered over the internet, its users should be able to configure cloud
services in order for them to meet their needs, leading towards an automated state of the cloud
service. As such access of cloud services should be available without interruption when

required without directly interacting with humans or cloud service providers (Bassett, 2015).

Ubiquitous access: the premise here is that cloud computing services should be accessible
from anywhere in the world, through an internet-enabled device like a smart phone, tablet,
laptop, etc. This ubiquity is made real through a series of network and security protocols

coupled with an understandable interface (Bassett, 2015).

Multi-tenancy and Resource pooling: the premise here is that cloud computing services in
particular do not service the needs of an individual cloud customer. Instead, a single cloud
service can service a wide range of cloud customers each isolated from each other. This
characteristic enables cloud computing services providers who host a large scale of
Information Technology resources the ability to service a wide range of cloud customers

(Bassett, 2015).

Rapid elasticity: Because cloud customers have different needs, ear representing a unique
organisation, with unique situations and circumstances, it would be unwise to provide a
standard cloud service, which is the same for all cloud customers, without taking into
consideration the uniqueness of the real space cloud customers find themselves in. As such,
rapid elasticity allows cloud customers the freedom to modify a cloud service to meet their
own objectives. This characteristic of cloud computing often justifies cloud computing
adoption and gives cloud customers the illusion that the cloud services modification is

limitless (Bassett, 2015).

Measured service: Cloud computing in its essence is set on providing a service, be it
Sofiware-as-a-Service (SaaS), Platform-as-a-Service (PaaS) or Infrastructure-as-a-Service
11



(IaaS) to cloud customers. As such, cloud customers in return for utilising these services are
charged/billed on a pay-as-you-use system by cloud service providers. ..iis characteristic of
cloud computing is critical, as cloud consumers are able to keep track of, monitor and

evaluate the Information Technology resources they utilise on the cloud (Bassett, 2015).

Resiliency: the premise here addresses the issue of a backup situation in case the cloud
service fails. In such a situation a similar instance of the cloud service will automatically
come into operation, allowing the cloud service to be reliably available without interruption to

cloud customers when required (Bassett, 2015).
2.2  Cloud computing services and models

2.2.1 Main cloud computing services

As outlined in the National Institute of Standards and Technology (NIST) definition, cloud
computing is composed of three service models which encompass the underlying structure of
the cloud. These main service/delivery models comprise Software-as-a-Service (SaaS),
Platform-as-a-Service (PaaS) and Infrastructure-as-a-Service (IaaS) and provide an alternative
cost effective solution compared to the traditional Information Technology department outfits

as outlined in Figure 2.

Figure 2 asserts that in a traditional setting, organizations were burdened with the full cost of
operating and maintaining applications, data, runtime, middleware, operating systems,
servers, storage, networking and probable virtualization (CSCC, 2014). The new era of
globalized information systems brought forth cloud service/delivery models, where certain
aspects of the information systems delivery process was outsourced to cloud service providers

like Google, Amazon, etc. These three service models are elaborated further below:
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Figure 6 - Cloud deployment models (Ramsaran, 2014)

e Public cloud

A public cloud is a cloud environment that is publicly offered 1 many cloud customers
without restriction by a cloud service provider. In such an environment, the cloud service on
offer in a public cloud is often provisioned through a SaaS, PaaS or laaS setting. Figure 6
clearly outlines this depiction of public clouds, where a public cloud service provider like
Google would make its Software-as-a-Service (SaaS) offering like Gmail available to a wide

range of cloud customers (Ambrose et al., 2010).

e Private cloud

A private cloud is a cloud environment that can take two scenarios. In the first scenario the
private cloud can be deployed exclusively within a single organization; however the private
cloud is maintained and controlled by the cloud service provider. In the second scenario the
private cloud is deployed exclusively within a single organization, and the private cloud is
maintained and controlled by the organization. In both scenarios the private cloud is utilised
privately in a controlled environment by a single organization as depicted in Figure 6. From
there the private cloud is provisioned through a SaaS, PaaS or laaS setting (Ambrose et al.,

2010).
e Community cloud

A community cloud is a cloud environment where access is limited to organizations and cloud
customers that share the same objectives. This type of cloud can be jointly maintained and
managed by members of the community, or by a separate cloud service. An example of a

community cloud could be a banking community cloud, where access is granted only to banks

17



and financial institutions as they bounded by the same objectives as depicted in Figure 6

(Ambrose et al., 2010).
e Hybrid cloud

A hybrid cloud is a cloud environment that is a combination of one or more cloud deployment
models. This could either be in the form of a combination of a public or private cloud. This
cloud environment is often the solution cloud customers and organizations opt for, as they can
store sensitive data on a private cloud for security purposes, whilst storing less sensitive data

on a public cloud, as depicted in Figure 6 (Ambrose et al., 2010).

2.3 Cloud computing benefits and drawbacks

2.3.1 The need for cloud computing

The need for cloud computing, particularly amongst organizations, is triggered by the need to
ensure organizational agility. This agility is reflected in the way an effectively managed
information system contributes towards business success, whilst ensuring that it acts as an
enabler of business functions. With the cloud, this effort is effectively streamlined and the

positive effect it has on the organization is amplified as outlined below:

e Realise economy of scale

Here the view is that, by reducing the Information Technology (IT) infrastructure and
relegating IT functions to the cloud, greater productivity can be achieved with fewer
resources. This can be translated into improved business processes and user satisfaction
coupled with scalability benefits. In addition to this, it remains the cloud service provider’s
responsibility to maintain up-to-date systems according to industry standards whilst incurring

the costs associated with research and development (Tweel, 2012).
e Reduced capital expenditure

By having migrated to the cloud, organizations are subjected to the pay-as-you-use system,
where they are billed according to the needs of the organization. ..iis is beneficial in the los

term as less capital is directed towards the maintenance of software, hardware and highly
skilled IT staff. With this reduced cap: ex] diture, orgar tio: e able to 7 the

its of task and resource automation and support management (Alsanea, 2015).
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their data, a corporate asset, would not be stored in-house and evidently be at risk. This risk
factor would either be from hackers, due to a lack of security protocols from a cloud service

provider, or through a coordinated attack of corporate sabotage (Bellamy, 2014).
¢ Cost uncertainties

The view is that, due to the high traditional costs associated with Infor >
infrastructure and supporting resources, possible adopters become wary of cloud computing
under the illusion that it too, is another expensive exercise to undertake as an organisation.
This perspective could be triggered by the lack of knowledge from organisations, or by cloud
services providers where standard pricing level barometers have not been established

(Bellamy, 2014).
e Loss of control

Control is a very important factor amongst organisations. This perspective is most evident
amongst traditional Information Technology department outfits, where the technical
responsibilities of operating and maintaining applications, data, runtime, middleware,
operating systems, servers, storage, networking and probable virtualization is an in-house
affair. In addition to this, cloud computing adoption could be hampered by human factors

such as job losses, fears of moving towards the future, etc. (Bellamy, 2014).

The advantage of being an on-demand self-service technology can become a drawback, in the
sense that without an internet connection, organisations would not be able to utilise cloud

computing services.
e Legislation

Legislation has the ability to directly become a barrier towards progress and the probable
adoption of cloud computing. In the South African context, organizations have to be mindful
of legislation governing the field of information systems like the recent Protection of Personal
Information (POPI) act which governs the manner in which personal information of South

African citi s is handled/managed by South African organisations (Sibanyoni, 2015).

In addition to this Act, various Acts have come into effect particularly when it comes to
organisations storing data on the cloud. This includes the Electronic Communications Act of
2005 and the Electronic Communications and Transactions Act of 2002. These two (2) Acts
generally protect the interests of organisations and consumers engaged in electronic

transactions (Schofeld, 2013).
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e Service Level Agreements (SLAs)

Service Level Agreements (SLAs) have the ability to dissuade organisations to adopt cloud
computing practices. This could be in instances where organisations feel that they are not
getting the best deal, where despite the organisation being pro-adoption, SLAs would fail to
meet the needs of the organisation. This could further be translated in instances where SLAs
address service availability and not much on performance of the chosen cloud service

(Ambrose et al., 2010).
e Data portability

Most cloud service providers make it harder to change cloud services providers should the
strategic need arise. This perspective is achieved by the lack of data compatibility and
standards uniformity amongst cloud service providers, where in essence cloud customers

become locked into a single cloud service provider (Bhattacharjee, 2009).

2.3.3 Cloud computing perspective
This technological era prides itself with innovation through emerging technologies like cloud
computing. The discussion is roughly tilted towards the adoption of cloud computing

practices precisely amongst Small, Medium and Micro-sized Enterprises (SMMEs).

This view is promoted by the measured service characteristic, where organisations pay for the
services they use. In addition to this heightened access to industry relevant software and
associated infrastructure, high levels of support are provided by cloud service providers,
scalability benefits where organisations are able to modify a cloud service according to the
needs of their respective organisations. The ability to work anywhere, through a web-enabled
device through simple interfaces is another factor that is pro-adoption. Data management and
security is also a factor that is pro-adoption, in the sense that organisations can opt for private

clouds to deal with such concerns (Sibanyoni, 2015).

Lastly, the overall reduction of Information Technology costs is a motivating factor for cloud
computing adoption. ..is gives organisations, particularly Small, Medium and Micro-sized
Enterprises (SMMEs) the ability to manage costs, and focus their efforts towards core

o satioo ob tiv whilst nas " dycc  itiveint rres; tive fie

2.4 Small, Medium and Micro-sized Enterprises (SMMZEs)

This study seeks to investigate factors affecting cloud computing ad¢ tion among SMMEs in

the North West Province within the Republic of South Africa. To gain more perspective on
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this, an analysis into what constitutes as a Small Medium Enterprise should be undertaken

within the South African context.

According to the Small Enterprise Development Agency (SEDA), SMMEs are the main
economic drivers of job creation within the country. This view is made real, as small
enterprises have low capital cost requirements and employ a lot of people as a result of
labour-intensive production processes. In addition to this, their nature of being small gives
them the benefits of organisational agility, as they are easily able to adapt to changing market

conditions (Seda, 2012).

Small, Medium and Micro-sized Enterprises (SMMEs) serve critical functions within South
Africa as they contribute approximately 57 percent towards the overall Gross Domestic

Product (GDP), employing approximately 60 percent of the population (Seda, 2012).

Enterprise size Number of Annual turnover Gross assets
employees
Micro Less than § Less than R150 000 Less than R100 000
Small Less than 50 Between R2m — Between R2m —
R25m R4.5m
Medium Less than 200 Between R4m — Between R2m —
R50m R18m

Table 1 - Small Medium Enterprise (SME) classificativons (SEDA, 2016)

The Department of Trade and Industry within the Republic of South Africa classifies
organisational types according to their annual turnover. As such, based on Table 1, it can be
seen that organisations classified as Micro are organisations that employ less than 5 people,
with an annual turnover of less than R150 000.00. Organizations classified as Small are those
that employ less than 50 people with an annual turnover of between R2 million and R25
million. Lastly an organization classified as Medium is one that employs less than 200 people,

with an annual turnover of between R4 million and I ) million (Seda, 2016).

2.4.1 Challenges faced by Small, Medium and Mict sized ..aterprises
(SMMws)

Despite Small, Medium and Micro-sized Enterprises (SMMEs) being key economic drivers
within the South African economy, they remain inundated with a range of challenges that

hamper their survival. These include:
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e Access to finance and credit

Access to funding is a problem faced by st SMMEs, as most lenders are not in a position to
lend credit to a start-up in its first year of operation, but rather in its latter stages of
development. This means from a technological point of view, SMME owners are not likely to
spend money on Information Technology systems, but rather to invest capital into core

organisational processes (Muyengwa et al., 2013).
¢ Poor infrastructure

Poor infrastructure is another challenge faced by SMMEs. This can either be translated into
the lack of Information, Communication and Technology (ICT) infrastructure, logistics,

utilities or operating space (Nkwinika & Munzhedzi, 2016).
¢ Low levels of Research and Development (R&D)

Continued emphasis on Research and Development (R&D) within «  anisations, particularly
within SMMEs, is a critical function that instils a great sense of competitive advantage. This
means that SMMEs would continuously have access to innovative solutions that meet
industry standards and requirements. However SMMEs are generally characterised as having

low levels of R&D which makes them uncompetitive (Seda, 2016).

¢ Lack of Information Technology (IT) skills

Here the view is that the workforce within the SMME has the ability to stagnate its progress.
This can be either through the SMME owner who is inadequately educated or who lacks the
basic appreciation of organised systems that guarantee efficiency and effectiveness. In
addition SMME owners as decision makers within their organisations have the sole discretion
to adopt or reject various innovations that could improve their competitive advantage in the

long run (Korongo et al., 2013).

The lack of know-how amongst employees can have detrimental effects on an SMME. This
can be translated into employees who lack Information Technology skills, who will
eventually be unable to realise that proper information system processes can act as  iablers of

busi s functions.

2.5 Cloud computing adoption models amongst SMMEs

As outlined in this chapter, cloud computing is faced with certain disadvantages that could

discourage Small, Medium and Micro-sized Enterprise (SMME) owners from connecting
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their organisations with the technology. However despite the presence of these disadvantages,
the benefits of adopting cloud computing practices particularly witl 1 a Small, Medium a

Micro-sized Enterprise (SMME) are far greater.

At the forefront of organisational benefits attributable is an influx of innovation within the
SMME. The cloud offers Small, Medium and Micro-sized Enterprises (SMMEs) (who
generally face the business world at a disadvantage) with industry standard tools and
processes allowing SMMEs to compete effectively with competitors in their industry. In
addition to this, SMI..._; have the ability to compete with big business from an Information
Technology infrastructure premise. This competitiveness is geared at a fraction of the cost,

due to pay-as-you-use principles associated with cloud computing (Powelson, 2009).

Big proponents for adoption amongst SMMEs could be triggered by scalability (which makes
the cloud computing strategy able to be aligned with the corporate strategy without lengthy
bureaucracy), cost flexibility (which allows SMMEs the latitude to dedicate their precious
capital reserves to core processes and objectives), market adaptability (which ensures that
SMMEs are able to adapt to ever-changing market conditions through updatable customer
tailored products), and small Information Technology (IT) departments coupled with no costs
for continued Research & Development (R&D) in an organisation’s 1formation Technology

(IT) infrastructure (Bassett, 2015).

Awareness

Assessment

Acceptance

Learning

Usage

Figure 7 - Five step process towards adoption (Gustafson & Orrgren, 2012)
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As such, should a Small, Medium and Micro-sized Enterprise (SMME) yearn for cloud
computing practices within it, it should embark on a five-step process as outlined in Figure 7

of awareness, assessment, acceptance, learning and usage (Gustafson & Orrgren, 2012).

By awareness we imply that SMMEs should learn all that they can about cloud computing,
cloud service and deployment models, coupled with the benefits attributable to the SMME
(Gustafson & Orrgren, 2012). At this stage the SMME is probably spending more on
Information Technology (IT) than it should on uncoordinated IT processes and functions, or
probably has not aligned its corporate strategy to its Information Technology (IT) strategy. In
this awareness stage, interest in cloud computing is developing amongst top management

(Trivedi, 2013).

This is followed by an assessment. Here we imply that the SMME should enter a period of
retrospection, in order to evaluate how useful and usable cloud computing practices will be
for the SMME (Gustafson & Orrgren, 2012). At this stage, the SMME through its
assessments is trying to bridge the theoretical gaps between hardware and software
standardization, rethinking its IT governance and corporate strategy, searching for cloud

service providers that complement the needs of the SMME, etc. (Trivedi, 2013).

This is followed by acceptance where the overall decision is made to adopt or reject the

technology under assessment.

By learning, we imply that SMME should be in a position to best utilise cloud computing
practices in an effective and efficient manner by acquiring the requisite skill sets to achieve
that task (Gustafson & Orrgren, 2012). At this stage, the SMME has already evaluated
Service Level Agreements (SLAs) to ensure that the needs of the organisation are met,
engaged in change management processes in preparing workers and the organisation in
adopting cloud computing, vendor retraining, process analysis as well as requisite

improvement initiatives (Trivedi, 2013).

Lastly, usage implies that once the SMME has undergone the four preparatory steps towards
adoption, a roll out of the new technology is adopted within the SMI This ensures that it is
utilised in manner that complements the corporate strategy, infuses with the organisational
culture so that value can be realised within the Small, Medium or Micro-sized Enterprise
(SMME) (Gustafson & Orrgren, 2012). At this stage, the SMME is championing cloud

computing. In order to navigate this wave, the SMME should continuously engage in change
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management practices, to ensure that cloud services are being utilised optimally within the

organisation (Trivedi, 2013).

2.6 Related cloud computing studies

Scholars have made significant contributions towards the study of cloud computing within the
broader South African society. These studies investigate how cloud computing could play a
role amongst organisations in the public and private sectors. Overall, the studies show that
organisations can benefit from cloud computing technologies, as they can directly be linked to
cost savings as the cost for Information Technology (IT) infrastructure is significantly
decreased. In addition to that, productivity enhancements have been recorded as organisations
utilise cloud computing resources optimally with a strong emphasis on the mobility factor,
coupled with a strong IT support function provided by cloud service providers. And lastly
innovation within the organisation is improved. This innovation is intensified by cloud service
providers who spend a lot of money engaged in Research and Devell ment (R&D) to provide
cloud customers with the latest tools, to make organisations highly competitive amongst

industry peers (Schofeld, 2013).

In addition to the benefits of cloud computing, drawbacks affecting cloud computing adoption
amongst organisations have been recorded too. This includes limited integration and lock-in
problems, where cloud service providers make it difficult for organisations to migrate data
across various platforms. Connectivity is also a mitigating factor for adoption, as connectivity
lies at the heart of cloud computing. This means that when organisations suffer connection
blackouts, all work comes to a halt as organisational data is stored on the cloud. The aspect of
mobility can work against adoption amongst organisations in instances where theft and a
complete disregard of best computer security practices by employees is undermined. Thus
depending on the level of sensitive data being handled by organisations, organisations can be
dissuaded from adopting cloud computing practices. Lastly, legislation can act as a

prohibiting factor (Schofeld, 2013).

With regards to Small, Medium and Micro-sized Enterprises (SMMEs), general studies have
found that cloud computing provides various solutions to the problems faced by SMh....
These include instances where organisations enter into unprofitable software licencing
agreements with sofiware providers. Labour relations processes and a lack of skills can be
solved by organisations signing Service Level Agreements (SLAs) with organisations like
Lexus Nexis who provide legal and professional services on a pay-as-you-use setting. On

more complex matters, organisations can utilise more professional services, to automate their
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supply chain processes by utilising cloud services like an Electronic Data Interchange (EDI)

solution and stock management systems (Kumalo & van der Poll, 2015).

In terms of frameworks that were used to guide these studies, various Information Systems
(IS) Theories stand out which include the Technology-Organisation-Environment (TOE)
framework which evaluates technology adoption based on three (3) factors, these being
technological, organisational and environmental considerations. The Diffusion of Innovation
(DOI) Theory evaluates adoption based on three (3) factors, these being the technologies’
compatibility, complexity and perceived need. Institutional Theory evaluates the social
structure within organisations with regards to technology adoption. The Technology
Acceptance Model (TAM) evaluates technology adoption based on two (2) factors, being
perceived usefulness and ease of use. Lastly the DeLone and Mclean IS success model
evaluates technology adoption based on three (3) factors being system, information and

service quality (Larsen et al., 2015).

This study takes on a different tone, as compared to previous studies conducted in the field of
cloud computing. Here the objective is to analyse/investigate the implications of cloud
computing adoption from a technological, organizational and environmental context. This
study narrows down the scope of study towards the North West Province, which is a generally
rural province within the Republic of South Africa (FEED, 2015). Within that scope,
emphasis is upon the Small, Medium and Micro-sized Enterprises (SMMEs) which exist
within the Ngaka Modiri Molema and Bojanala Platinum Districts of the North West Province
and how they can utilise cloud computing services to derive benefits, which have been

outlined in this study.

In terms of the framework used in this study, the underlying framework is the Technology-
Organisation-Environment (TOE) framework that borrows some attributes which include
relative advantage, complexity and compatibility from the Diffusion of Innovations (DOI)
Theory, and user satisfaction from the Delone and McLean IS Success Model, amongst
others. The view here is to assist the study to get a more formulated analysis as we investigate
factors affecting cloud computing adoption amon;  Small, Medium : | Micro-sized
Enterprises (SMMESs) within the Ngaka Modiri Molema and Bojanala Platinum Districts of
the North W Province.

2.7 Theoretical Models and Frameworks

In this section of the study, we shall outline the four (4) theoretical frameworks that underpin

the foundation of this study. These are the Technological-Organizational-Environmental
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(TOE) framework, Technology Acceptance Model (TAM), Diffusion of Innovation (DOI)
Theory and the DeLone & McLean IS Success Model. ..ereafter by taking specific
constructs from the four (4) theoretical frameworks, the objective will be to formulate a
Conceptual Research Model based on the Technology-Organization-Environment (TOE)

framework.

2.7.1 Technological-Organizational-Environmental (TG .., framework

The Technological-Organizational-Environmental (TOE) framework, which was formulated
by DePietro, Wiarda and Fleischer in 1990, saw that the process ¢ adopting technological
innovations within an organisation involved the process of analysing and taking three factors

into account (Alshamaila & Papagiannidis, 2012).

External Task Environment Organization
industry Characteristics and ( ) Formal and informal Linking
Market Structure Structures
Technology Support Infrastructure Communication Processes
Government Re gulation Technological Size
innovation Decision
Making Siack
Technology
Availability

Characteristics

Figure 8 - Technology-Organization-Environment Framework (Larsen et al., 2015)

This meant taking into consideration the technological, organizational and environmental
conditions at play that affect the organization as outlined in Figure 8. These three (3) aspects

are outlined in detail:

e Technological aspect

e technological aspect as a result means that as organizations endeavour to adopt
innovations within their enterprises, they are affected during the decision-making process, by
micro and macro technological innovations that exist within the organization’s context. These
are the technologies that are currently being employed by the organisation and the

technologies that are available in the marketplace. As such this factor is critical in the
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decision-making process as, after fully analysing the technological context at play,
organisations can conduct a technology needs analysis to review how current technologies are
assisting the organisation in attaining competitive advantage. Thereafter, organizations would
enter the marketplace to find suitable technologies that will complement the organisation in

achieving its technological objectives (Senarathna, 2016).
¢ Organisational aspect

The organisational aspect means that the character of the organisation itself needs to be taken
into consideration as organisations endeavour to adopt new innovations. This means that
factors such as organisational culture, size, strength of the human resource, communication
channels, etc. all need to be taken into consideration as decisions to adopt new technologies
are being made. This means that, for example, as decision makers analyse the size factor, they
will begin to realise that different conditions apply to Small, Medium and Micro-sized
Enterprises (SMMEs) as compared to Large Enterprises in that deficiencies in resources,
skills, or experience will be recorded. In addition to this the organisational aspect includes
analysing the behaviours of top management as critical decision makers in the enterprise who
directly affect the programme of adopting new technologies within the enterprise (Oliveira &

Martins, 2011).
e Environmental aspect

The environmental aspect means the factors that affect the organisation externally. These
factors could be competitors, government policies and industry bodies that directly hamper
the on-going operations of the enterprise. As decision makers within organisations are faced
with adoption issues, the leap towards adoption could be triggered by competitive pressure,
where competitors are seen by management as highly competitive z | efficient due to them
having adopted new technologies that enhance business processes 1d promote efficiency
within their organisations. Management could also be triggered by pressures from
governments who, through regulations, could make it easier for enterprises to upgrade their
technological infrastructure, and professional bodies, who would make technology upgrades

compulsory amongst enterprises who wish to associate with them (Zhu et al., 2003).

2.7.2 Technology Acceptance Model (TAM)
The Technology Acceptance Model (TAM) outlined in Figure 9 was formulated by Davis in
1986. The objectives of this model is to explain the behaviour users have as they interact with

Information Technology (IT) systems.
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Figure 9 - Technology acceptance model (Larsen et al., 2015)

This model is important, in the sense that it gives decision makers within organisations the
ability to understand the reasoning behind why users accept or reject technological
innovations. This point is achieved by analysing variables of attitudes and behaviour, the gist

of which is perceived usefulness and ease of use (Park, 2009).

2.7.3 Diffusion of Innovations (DOI) Theory

The Diffusion of Innovations (DOI) Theory outlined in Figure 10 was formulated by Rogers
in 1962 with the intention to measure the success of technology adoption amongst
organisations. The process is achieved by analysing through observation the level through
which knowledge about the technology is disseminated throughout the organisation, where
ultimately decisions to adopt or reject the technology will be made. Tornatzky and Klein in
1982 posited that after analysing the value of all the variables defined by Rogers, the critical
variables of relative advantage, complexity and compatibility were driving forces in the

adoption of innovations within organisations (Tweel, 2012).
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Figure 10 - Diffusion of Innovations (DO1) Theory (Larsen et al., 2017)

As such, relative advantage describes the degree to which the technology to be adopted is
seen to be better than its predecessor. This view can be triggered by management’s belief that
new technologies reduce overall Information Technology (IT) costs, promoting efficiency and
effectiveness in the process; they are an upgrade from the current technology in use that is no
longer enhancing the organization’s competitive advantage. Comple y describes the level at
which users perceive the technology as easy or difficult to understand and use. Complexity as
such is a critical variable to consider, as the adoption of technologies is dependent on
complexity, in that if decision makers feel that the technology is complex and difficult to
understand and use, they will most likely be against adopting it throughout the organisation.
Lastly, compatibility is viewed as the degree through which the technology to be adopted is
seen to be consistent with existing organisational Information Technology (IT) systems,

values, experiences and overall needs of the users (Trope, 2014).

2.7.4 DeLlone & McLean IS Success Model

The DeLone & McLean IS Success Model outlined inError! Reference source not found.

was formulated in 1992 by DeLone & McLean, and deals overall with net benefits accruable

tot introduction of new technologies within ~ org ~ tion. This means, in retrc ect, that

the process of defining success in the implementation of new technologies all boils down to
ow users view the technology in terms of how value can be drawn from system a

information quality, and the overall impact the technology has within the organisation

including the individual impact where user satisfaction can be derived.
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explain the behaviour of users as they interact with IT systems. And lastly the foundation of
this study’s framework is not to assess the net benefits accruable to the introduction of new

technologies within an organisation.

Canceptual
Research

Modd

Technological Factors Or ganizational Factors

Relativeadvantage + Top management
Caomplexity * Firm size
Campatibility s Technology readiness
Security concerns *  User satisfaction

Cost savings + Communicalion process
iment regulation

Likelihood of doud
camputing adoption

Controling Variabies

Figure 12 - Conceptual Research Model based on TOE framework

In order to derive a full assessment of the reality space affecting Small, Medium and Micro-
sized Enterprises (SMMEs), attributes from related Information Systems theories have been
utilised to form the Conceptual Research Model that guides this study. These comprise the
DeLone and Mclean IS success model, which seeks to evaluate levels of success through the
adoption and implementation of new technologies. These levels are measured in terms of
information, system and service quality, in order to see whether or not new technologies are
well perceived by users. In addition to this, the Technology Acceptance Model (TAM), which
seeks to « mi the behavioural patt . arding sys n use and intent to u s also
included. This analysis is achieved by examining the thought processes of users, to identify
whether or not users believe that the adoption and implementation ¢ new technologies will

contribute towards their productivity within the organisation (Larsen et al., 2015).

33



Lastly, the Diffusion of Innovations theory constitutes the last component in the Conceptual
Research Model. This theory seeks to establish whether the adoption or possible rejection of
new technologies in an organisation depends on certain factors. As such for the purpose of
this study emphasis is on three factors, which include relative advantage, complexity and

compatibility (Larsen et al., 2015).

As such, from the perspective of the Conceptual Research Model based on the Technological-
Organisational-Environmental (TOE) framework, the first aim is to analyse technological
innovations that affect adoption of cloud computing internally and externally from the
organisation. Second to that is to analyse organisational attributes that affect cloud computing
adoption, and lastly to analyse how environmental factors affect cloud computing adoption
from a micro-macro perspective. In addition to this, two (2) controlling variables have been
selected, being SMME Size and Industry to give insight into the 1 elihood to adopt cloud

computing practices amongst SMMEs.
2.7.6 Hypothesis development

2.7.6.1 Technological factors

Hypothesis 1 posits that the technological context plays a positive pivotal role in the adoption
of cloud computing services amongst SMMEs. As outlined in Figure 12, these are the
technological attributes that will be analysed, which include relative advantage, complexity,

compatibility, security concerns and cost savings as outlined below:
e Relative advantage

Relative advantage: a Diffusion of Innovations (DOI) theory variable can be understood as the
perceived need for the technology. This from a broader sense can be interpreted in the way
decision makers within the organisation perceive that the adoption of information systems
technologies like cloud computing could result in positive advantages that will be enjoyed by
the organisation, as opposed to traditional systems that have been in operation. As such,
relative advantage is a very important factor that is critical towards the adoption of cloud
computing services. This is done after decision makers weigh the advantages and

Cadv s cia  with moving to the cloud (Pov ™ on, 20(
As such, this study hypothesises the following:

HI (a) — Relative advantage affects cloud computing adoption positively.
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e Security concerns

Security concerns in a cloud computing environment is a critical factor that should be
considered by adopters and possible adopters, this being the notion that adoption has the
propensity to leave the SMME vulnerable to technical and operational threats (privacy risks,

information loss, etc.) (Al Isma'ili et al., 2016).
As such, this study hypothesises the following:
H1 (d) — Security concerns affect cloud computing adoption negatively
e Cost savings

Costs underpin any organization’s desire to adopt new technologies, this being triggered by
the need to reduce the amount spent on the overall Information Technology (IT)
Infrastructure. Cloud computing adoption as a result comes with obvious cost saving benefits,
such as decreased energy consumption, infrastructure costs, maintenance costs, etc. (Al

Isma'ili et al., 2016).
As such, this study hypothesises the following:

H1I (e) — Cost savings affect cloud computing adoption positively

2.7.6.2 Organizational factors

Hypothesis 2 posits that the organisational context plays a positive central role in the adoption
of cloud computing services amongst SMMEs. Outlined in Figure 12 are the organizational
attributes that will be analysed, which include top management support, firm size, technology

readiness, user satisfaction and communication process and channels as outlined below:

e Top management support

Top management support: a Technological-Organisational-Environmental (TOE) variable
which is vital for any programme within the organisation to be championed successfully, and
as such becomes a critical function that needs to be observed. In this perspective of adopting
cloud computing practices within the organisation, top management support becomes critical,
precisely due to the nature of Small, Medium and Micro-sized Enterprises (SMMEs) where
the owner is the final decision maker (Masset & Sekkat, 2011).

Based on this, top management support becomes a critical attribute towards adoption, as

without it, despite being clear contenders for adoption, organisations could miss the
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opportunity due to a lack of top management support. This support can inherently be
translated into the will to disburse capital for cloud computing  vices, aligning the overall
corporate strategy with the cloud strategy and an overall spirit or rallying cry within top

management in support of adopting cloud computing practices (Masset & Sekkat, 2011).
As such this study hypothesises the following:
H2 (a) - Top management has a positive effect on cloud computing adoption
e Firm size

Firm size: a Technological-Organisational-Environmental (TOE) variable which refers to a
situation where adoption could be triggered by the size of the organisation. As such in this
perspective, cloud computing adoption amongst SMMEs has its benefits. Because
infrastructure and resources, combined with Research and Development (R&D), is the
responsibility of cloud service providers, a huge burden is relieved from SMMEs, allowing
them to make/utilise industry standard Information Technology (IT) services at a fraction of

the cost (Alsanea, 2015).

SMMEs are mostly geared towards organisational core competencies, and direct capital
towards core processes and functions. And in most cases, the Information Technology (IT)
department often gets undermined by decision makers within their organisations. In this
sense, SMMEs are able to leverage cloud computing services, to improve competitive

advantage (Alsanea, 2015).
As such this study hypothesises the following:
H?2 (b) - Firm size has a positive effect on cloud computing adoption
¢ Technology readiness

Technological readiness: a Technology Acceptance Model (TAM) variable which refers to the
ability of the organisation’s workforce to understand the new technologies being adopted
within the organisation, and furthermore how the workforce is able to leverage such new

technologies to meet organisational objectives.

From this perspective, the workforce should be conversant with cloud computing
technologies, and how they can be leveraged to improve the organisation’s competitive
advantage. Technological readiness also refers to the levels of support being given towards

adopted technologies. In addition to this, the inherent lack of s port supplied to new
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technologies like cloud computing within the organisation could be seen in the technologies’

impact towards the organisation not being realised (Vaskovich, 2015).
As such this study hypothesises the following:
H2 (¢) - Technology readiness has a positive effect on cloud computing adoption
e User satisfaction

User satisfaction: a DeLone and Mclean IS success model variable. In essence the view is that
a system (in this case the adoption of cloud computing practices,) is perceived as useful when
it adds value towards the organisation’s functions and processes. Based on this
understanding, users having utilised traditional systems are able to see value in using cloud
computing practices. By quantifying user satisfaction, organisations, particularly SMMEs, are

able to justify the continued use of the adopted information system ( Alshamaileh, 2013).

In addition to this, cloud computing offers users the ability to work from anywhere in the
world, at any time, provided that it is through a web-enabled device. This advantage of cloud
computing, compared to traditional systems, is bound to resonate well with users (Alsanea,

2015).

As such this study hypothesises the following:
H?2 (d) - User satisfaction plays a significant positive role in cloud computing adoption
e Communication processes and channels

Communication processes and channels is a DeLone and McLean IS success model variable,
which talks about how effectively an organisation is able to communicate with its
stakeholders, and in this context how cloud computing can assist the SMME in this
endeavour. SMMEs as such should have the overall ability to communicate the organisation’s
strategy and core objectives coupled with the role technologies like cloud computing play in
achieving these objectives. This view should be able to be reflected from within the

o nisation and outside the organisation (Tweel, 2012).
As such this study hypothesises the following:

H?2 (e) — Communication processes and channels influence cloud computing adoption

positively
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2.7.6.3 Environmental factors

Hypothesis 3 posits that the environmental context plays a positive role in the adoption of
cloud computing services amongst SMMEs. Outlined in Figure 12 are the environmental
attributes that will be analysed, which includes competitive pressure, technology support

infrastructure, trading partner pressure and government regulation as outlined below:

e Competitive pressure

Competitive pressure: a Technology-Organization-Environment (T Z) framework variable,
which states that Small, Medium and Micro-sized Enterprises (SMMEs) are not immune from
the pressures of the industries they find themselves in. As a result, competitors often affect the

attitudes of the SMME, which affects how it perceives technology adoption.

In an industry where many enterprises utilise modern technologies like cloud computing,
organisations that do not adapt to the ever-changing market conditions face the risk of being
left behind, thus becoming uncompetitive amongst their peers. Competitive pressure becomes
an important attribute that affects cloud computing adoption amongst Small, Medium and

Micro-sized Enterprises (SMMEs) (Adam, 2015).

As such this study hypothesises the following:
H3 (a) — Competitive pressure plays a positive role towards cloud computing adoption
e Technology support infrastructure

Technology support infrastructure: a Technology-Organization-Environment (TOE)
framework variable, which outlines the ability for Small, Medium and Micro-sized
Enterprises (SMMEs) to adopt various technologies, is often governed by the availability of
supporting infrastructure. As such irrespective of whether or not an organisation decides to
adopt technologies like cloud computing, factors like bandwidth cost and availability,
Information Technology (IT) hardware which is below standard has the propensity to
dissuade SMME owners from adopting these technologies (Seda, 2012).

As such this study hypothesises the following:

H3 (b) - Technology support infrastructure does not influence cloud computing adoption
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e Trading partner pressure

Trading partner pressure also has effects on technology adoption. ~ is view is supported on
the premise that, when the entire supply chain network which the S!' VE is a part of employs
high end technologies such as cloud computing to leverage competitiveness, the SMME using
traditional systems will find it difficult to synchronise its processes and practices with other

trading partners in its supply chain (Adam, 2015).

In other words, an SMME will feel the pressure to update its systems, when its trading
partners are coordinating their processes in a community cloud in order to leverage efficiency
and effectiveness in the supply chain network. As such the trading partner pressure attribute

becomes an important factor, which affects adoption.
As such this study hypothesises the following:
H3 (¢) - Trading partner pressure has a positive effect on cloud computing adoption
¢ Government regulation

Government regulation: a . .chnology-Organization-Environment , . JE) framework variable
which has the ability to affect the adoption of technologies amongst SMME:s in instances
where, for the adoption of cloud computing practices within SMMEs, organisations have to
take into consideration the various laws put in place by governments. In the South African
context, the Protection of . .rsonal Information (POPI) Act was put in place primarily to
govern how public and private institutions collect, store and process the data of South African
citizens, with strong emphasis given towards upholding applicable privacy laws (Trivedi,

2013).

Seeing that the back-bone of the cloud relies on data being stored and processed off-site on
the infrastructure of cloud service providers, the POPI Act becomes a key piece of legislation
that has the ability to advocate in favour of or against adoption within Small, Medium and

Micro-sized Enterprises (Sibanyoni, 2015).
As such this study hypothesises the following:

H3 (d) - Government regulation has a positive effect on cloud computing adoption

2.8 Summary
As with any future, the future of cloud computing is unpredictable. However, despite this

notion, the future of cloud computing will rely on the expansion of the characteristics of cloud
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computing as outlined in the National Institute of Standard and Technology (NIST). As
societies progress, more and more people and organisations will see value in associating
themselves and their organisations with the cloud. This means that cloud service models like
SaaS, PaaS and IaaS, will become increasingly popular within society, as they too evolve.
This chapter as such captured the essential tenets of cloud computing which revolve around
being an on-demand self-service, ubiquitous access, multi-tenancy, resource pooling, rapid
elasticity, resiliency and above all a measured service. Moving through the chapter, it
becomes clear that more and more organisations should adopt hybrid clouds as they provide
advantages of management convenience and on-premises solutions. In addition to this, a more
evolved type of cloud computing practice will emerge as big data and the Internet of Things

(IoT) begin to correlate with cloud computing at its foundations.

This chapter further defined SMMEs relating to the South African context. ..rough this,
studies made by the Small Enterprise Development Agency (SEDA) have found a series of
challenges faced by SMMEs of which the lack of Information Technology (IT) skills was a
part. A five- step process towards adoption has been proposed by the study, which includes
awareness, assessment, acceptance, learning and usage. This model is designed to assist in the
implementation of the Conceptual Research Model as it relates to cloud computing adoption

amongst SMMEs.

The Conceptual Research Model based on the Technological-Organisational-Environmental
(TOE) framework is the backbone of this study. Through it, the objective is to analyse factors
affecting cloud computing adoption amongst SMMEs in the North West Province within the
Republic of South Africa. In doing this the Conceptual Research Model bases its fundamental
analysis on three factors that will either advocate in favour of adopting new technologies like

cloud computing within SMMEs or argue against adopting the same technology.

The first factor in this analysis is technological factors. Through this, the objective is to
analyse various attributes that could hinder or promote cloud computing adoption internally
and externally of the organisation. This includes examining relative advantage, complexity,
compatibility, security concerns and cost savings. Second to this are organizational factors
that Tect the o " ation ~ ‘emally and externa!'-- This includes examini~~ top
management and its support levels, firm size, technology readii s and communication
processes at play and, lastly, user satisfaction. The last factor entails an analysis of

environmental factors at play that affect the organisation internally and externally. This
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includes analysing competitive pressure, trading partner pressure, government regulati  and

technology support infrastructure.

The view is that from this analysis of critical adoption factors, Small, Medium and Micro-
sized Enterprises will be in an empowered state to make relevant decisions associated with
their information system’s needs. The next chapter delves into the rese 1 methodology in
detail, where the research philosophy, approach, strategy and methods that underpin this study

will be outlined.
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and Bojanala Platinum Districts of the North West Province, with 1lly completed surveys,

will take part in this study.

3.1 Research Philosophy

In order to grasp the research philosophy that underpins this research, it becomes necessary to
outline the true meaning of a research philosophy. A research philosophy simply means the
engaged process of assumptions involved in the creation/development of new knowledge in a
particular field of study and the nature of that knowledge. As in this research, the mere act of
analysing the effects of cloud computing adoption amongst SMMEs in the North West
Province effectively contributes to the creation of new knowledge within a particular sector of
the South African society, by testing various assumptions through hypothesis (Saunders et al.,

2009).

3.1.1 Ontology, Epistemology and Axiology explained
There are three main philosophies that underpin the study of research as outlined in Figure 13,
and broadly influence the manner in which the research process is contemplated, being

ontology, epistemology and axiology, as outlined below:
e Ontology

Ontology refers to study of the nature of being or reality. Here a researcher is obsessed with
studying the way things are, and their relation to the research question. In addition to this, the
researcher is obsessed with finding out what is true and real in his or her quest to acquire

knowledge (Xi, 2014).

As such the ontological question such a researcher would be concerned with is understanding
“whether reality is of an objective nature, or the product of individual cognition; whether

reality is a given out there in the world, or the product of one’s mind.” (Byrne, 2013).

Ontology as such can be subdivided into two constructs. The first is objective/positivist
ontology and the second is subjective/interpretivist ontology. Objective ontology as a result
posits that the social reality under observation is pre-existing; meaning it already exists
external of social actors. On the other hand subjective ontology posits that the social reality
u ion is highly dej dent on the subject makit t ob ion, t ial

actors play a role in the social reality (Aliyu et al., 2014).
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o Epistemology

Epistemology essentially is the study of knowledge, and as such epistemological assumptions
simply refer to a researcher’s quest to acquire authentic knowledge in the field of study. As
such, researchers are concerned with asking in the first instance what knowledge is, and in the

second instance how that knowledge can be attained (Ambrose et al., 2010).

As such, the epistemological question such a researcher would be concerned with is on
understanding what knowledge means, how this knowledge could be acquired and, overall,

justifying what would form the basis of true knowledge. (Byrne, 2013)

Epistemology as a result also takes the form of two constructs, the first of which is
objective/positivist epistemology and the second is subjective/interpretivist epistemology. As
such the positivist view posits that legitimate knowledge is that which can be attained through
scientific means, whereas the interpretivist view posits that the research should be able to
distinguish the differences that exist between humans and other objects (Ambrose et al.,

2010).
e Axiology

Axiology refers to the study of value, and as such outlines a researcher’s perspective on how
ethics and values play a role in the research process. ..iis means that researchers portray the
ability to exert their values or ethics whilst taking decisions that guide the nature of the

research being undertaken (Saunders et al., 2005).

Based on this, axiology can take the form of two constructs, which are objective/positivist
axiology and subjective/interpretivist axiology. With objective axiology, the view is that the
research process is being conducted in a value-free manner, where the researcher is
independent of the process itself. With subjective axiology, the view is that the research
process is attached to the values of the researcher who is part of the research process

(Ambrose et al., 2010).

3.1.2 Adc_ ed research philosc 1y
Despite there being various philosophical approaches that underp the study of research,
these three approaches are being deliberately outlined on the basis that they underpin the

thoughts of various researchers who opted to study the various effects of cloud computing in
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the broader society. As such the philosophical context gains prominence within this study, as

it outlines the overall structure of the research.

Through investigating factors affecting cloud computing adoption amongst SMMEs in the
North East of England, Alshamaileh (2013) resolved on adopting a positivist epistemology.
The researcher in this view saw himself as an interpreter of the social reality who relied on
objectivity to be unaffected by the research subject. Alshamaileh (2013) saw positivist
epistemology as a tool necessary to predict the causal relations that exist between components

through deductive hypothesis testing (Alshamaileh, 2013).

Black (2013), through investigating factors that lead to successful cloud computing adoption
in Irish Small and Medium-sized enterprises, resolved on adopting an interpretivist
epistemology. In this, the researcher saw himself playing an integral role in the research
process, with the aims of trying to properly articulate and understand the views of respondents
subjectively. This was aimed to see whether the social phenomena at lay are created from the
perceptions and consequences of social actors, being how cloud computing adoption in a

social context can be adopted by human beings within their enterprises (Black, 2013).

Epistemology as such becomes the appropriate philosophy of this study in the sense that it is
concerned with the creation of acceptable knowledge in this field of cloud computing as it
relates to Small, Medium and Micro-sized Enterprises (SMMEs). In addition to this,
positivism becomes an appropriate tool, as knowledge will be attained in a scientific manner

through hypothesis testing.

3.2 Research Approach

Research can take the form of either a deductive approach or an inductive approach as
outlined in Figure 13. These approaches are different from each other, and their selection
comes after a research philosophy is adopted by the researc :r. These fundamental

differences are outlined below:
e Deductive approach

A deductive approach involves the process of hypothesis testing. This is using scientific
:thods or methodologies to test and confirm a theory. As such, key attributes come to |

in respect of the deductive approach. As it involves scientific methods to test hypot th

means that the researcher strides the path to test the relationships that exist between va us

factors through data collection using quantitative methods that follow an extremely structured

approach (Young, 2015).
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Based on this, some scholars opted to investigate cloud computing adoption as a business
strategy in  ation to SMMEs, like Shoniwa (2016), who based his study on the deductive
approach, as it moved from theory to data in a bid to outline the relationships that exist

between variables (Shoniwa, 2016).
e Inductive approach

An inductive approach involves a process of using data obtained from research to derive a
theory for the research. This means that prior work needs to exist, in order to frame the data-
gathering process that will develop the theory under review. As su  the inductive approach
emphasises the human element attached to the research process. This translates into the
meanings attached to situations, bridging the gap from the research question. This process is
achieved through qualitative methods which have unstructured tendencies where the

researcher is central to the research process itself (Ambrose et al., 2010).

Some cloud computing scholars who analysed adoption within SMMEs, like Gustafson et al,
opted to base their studies on the inductive approach, citing that the intention is to investigate
cloud computing adoption through a process of collecting and analysing data, in order to form

a theory (Gustafson & Orrgren, 2012).

Based on the understanding of these two research approaches, it becomes clear that this study
opts to utilise the deductive approach as we investigate factors affecting cloud computing
adoption amongst Small, Medium and Micro-sized Enterprises (SMMEs) in the Ngaka Modiri

Molema and Bojanala Platinum Districts of the North West Province.

This viewpoint is confirmed by the three hypothesis outlined in Ch ter one where we posit

the following:

e Hypothesis 1: The technological context plays a positive pivotal role in the adoption
of cloud computing services amongst SMMEs.

e Hypothesis 2: The organisational context plays a positive central role in the adoption
of cloud computing services amongst SMMEs.

e Hypothesis 3: The environmental context plays a positive role in cloud adoption

amongs!

_ 2ductive testing follows certain steps in order to derive a conclusion, the first of which is to
derive a hypothesis as outlined above and in Chapter one. This is followed by elaborating the

hypothesis context to the overall research as outlined in Chapter two, followed by testing and
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As ar |t this study utilised a mono-method that is strictly quantitative. In additic to this

close-ended questions were used objectively.

3.5 Time horizon
In this section of the study, emphasis will be placed on outlining the time horizon of the
study. Saunders et al. (2005) posit that there are two formats/horizons that underpin the study

of research, these being cross-sectional and longitudinal studies.

Cross-sectional studies are planned to acquire information on various variables in diverse
contexts within the same timeframe. This is the process of collecting data from various
contexts/samples at the same time, with the objective of conducting statistical tests to
establish the relationships that exist between variables. Cross-sectional studies become the
appropriate choice in studies where there are resource and time constraints, and where the
objective of collecting, analysing and interpreting data timeously is of the essence. On the
other hand longitudinal studies are ones conducted over a period of time, without time
constraints. Here the objective is to allow researchers the ability to observe and investigate the
reality space under review through time until the research question is answered (Saunders et

al., 2005).

This study is a cross-sectional study. With this study, the objective was to analyse factors
affecting cloud computing adoption amongst Small, Medium and Micro-sized Enterprises
(SMMEs) within the North West Province, which constitutes a particular phenomenon at a

certain time.

3.6 Research Population and Sample

A research population can be defined as a large collection of )ups or individuals beir
researched which are known to have similar characteristics. Subsequently a sample becomes a
subset of the population. The reason why most academic researchers opt for a sample is based
on the notion that the population is too big to test, and as such needs to be broken down into
an acceptable size. As such a sample needs to be representative of the entire population,
allowing the researcher the ability to draw a balanced statistical analysis of the entire

population (Explorable, 2017).

The rese. 11| pulation that informs this study are Small, Medium and Micro-siz.
Enterprises (SMMESs) operating within the Ngaka Modiri Molema and .vjanala Platinum
Districts of the North West Province. These SMMEs, as defined by the Small Enterprise
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Development Agency (SEDA), are organisations that employ less than 200 employees with

an annual turnover of less than R50 million (LA, 2016).

According to SEDA, there are 17299 SMMEs operating in the Bojanala Platinum district, and
8049 SMMEs operating in the Ngaka Modiri Molema district (SEDA, 2017). As such due to
financial constraints, the researcher opted for convenience sampling where the SMMEs were

selected due to their accessibility to the researcher (Ilker et al., 2015).

As a result, the sample, a subset of the population that informs this study, are Small, Medium
and Micro-sized Enterprises (SMMEs) operating within the Ngaka Modiri Molema and
Bojanala Platinum Districts, in North West Province within the Republic of South Africa.
Based on this 340 surveys were distributed to SMMEs, and only 111 SMMEs responded with
fully completed surveys.

It should be noted that due to the low number of respondents whom took part in this study, the
study cannot generalise its findings to the entire population. This entire process of data
collection was centred on voluntarism amongst SMMEs which resulted in 111 responses.
Lastly, the processes followed the direct prescripts according to the Protection of Personal

Information Act, No 4 of 2013 where data was collected exclusively for this study.

3.7 Data collection and analysis

Due to cloud computing advancements, Google Forms, an online survey web-based software
tool, was utilised exclusively to develop the survey. From there it was distributed to Small,
Medium and Micro-sized Enterprises in the North West Province in the form of a link that
arrived in their email addresses and social networking platforms. Once each survey was
completed, Google Forms updated itself on the researcher’s profile, allowing for automatic

statistical analysis every time a survey was received from respondents (GoogleForms, 2017).

In terms of data analysis, SPSS 24 statistical software was utilised exclusively to analyse the

data collected using Google Forms.

3.8 Data reliability
The constructs used in this study have been utilised in prior studies on cloud computing
adoption amongst Small, Medium and Micro-sized Enterprises worldwide. A Cronbach’s
Alpha test was conducted, to test the reliability of 14 constructs amongst themselves using
SPSS 24. Table 2 indicates that the constructs utilised within this study are highly reliable
(Cronbach alpha = 0.785).
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Reliability Statistics

Cronbach's

Alpha Items

Cronbach's Alpha Based on Standardized

N of Items/Constructs

785

.789

14

Table 2 - Reliability test

Table 3 shows the Cronbach Alpha test per construct. It can be noted that these alpha tests

revolve close to and around the value of 0.785 outlined in Table 2. In addition to that, Table 3

outlines the various studies that utilised the same constructs employed within this study.

Construct Reliability Items
(Cronbach
alpha)

Technological (Alshamaileh, 2013)
1. Relative advantage 0./04 | (Trope, 2014)
2. Complexity 0.783 (Powelson, 2009)
3. Compatibility 0.753 (Alsanea, 2015)
4. Security concerns 0.805 (Adam, 2015)

5. | Cost savings 0.780 (Senarathna, 2016) (Al

Organizational Isma'ili et al., 2016)
6. Top management 0.769 (McKinnie, 2016)
/. | Firm size 0.793 (Harfoushi et al,
8. Technology readiness 0.758 2016) (Kinuthia, 2014)
9. User satisfaction 0.756 ete.
10. | Communication process 0.772

Environmental
11. | Competitive pressure 0.738
12. | Technology support infrastructure 0.784
13. | Trading partner pressure 0.770
14. | Government regulation 0.771

Table 3 - Item statistics
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3.9 Ethical considerations

Ethical considerations are important aspects that researchers need to take into consideration
when conducting research. This means that the researcher should bind him or herself in an
ethical manner when conducting the process of collecting, analysing and reporting data. In
addition to this, respondents should be assured that the data collected will be used for
purposes relating to this study only. This element ensures that the rights to privacy and

confidentiality of respondents are protected (Pallivathukal, 2016).

As such in relation to this study, the researcher was bound along ethical lines according to the
Policy and Rules for Research Ethics (NWU, 2016), as this study has been approved by the
Human Sciences Research Ethics Committee (HSREC) and subsequently by the North-West
University Institutional Research Ethics Regulatory Committee (NWU-IRERC).

3.10 Summary

This study adopts an epistemological philosophy, on the basis that we are here to create new
knowledge in the field of cloud computing as it relates to adoption amongst Small, Medium
and Micro-sized Enterprises in the North West Province. Through this, the study takes on a
positivist philosophical perspective in the sense that we create this new knowledge in the field
of cloud computing within the set reality space, where we seek to empirically test these
observations through scientific means like hypothesis testing objectively. Through this, the

deductive approach was chosen as the research approach to guide the research process.

A survey was constituted as the research strategy that allowed the researcher to gain access to
an appropriate sample size of participants whom are Small, Medium and Micro-sized
Enterprise business owners within the two districts of the North West Province. By adopting a
quantitative mono-method as our research method, this allowed us the ability to develop

objective closed-ended questions that were distributed to our participants.

In conclusion Google Forms, a cloud computing web-based survey tool, was utilised for data
collection procedures, as well as utilising the embedded tools for statistical data analysis. The
research was bound along ethical lines as prescribed by the North West University (NWU).

e followi  chapteriswl :wev ™ ‘yse * :datace T :cted sta ically,usi T T L
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Chapter 4 - Data Analysis

4.1 Introduction

Chapter three of this study indicated that a survey which constitutes the research strategy will
be utilised to analyse factors affecting cloud computing adoption amongst Small, Medium and
Micro-sized Enterprises within the North West Province in the Republic of South Africa. In
this section of the study an overall picture of the data collected through the surveys distributed

will be presented statistically.

The data collection process commenced from July 2017 to October 2017, and during that
process, 340 surveys were distributed to SMMEs using Google Forms. Out of that, only 111
SMMEs took part in fully completing surveys submitted online through Google Forms, an
online Software-as-a-Service platform that enables users to formulate and distribute surveys
online. SPSS Version 24, a statistical analysis software package, was utilised by the
researcher to assist in the comprehensive hypothesis testing and statistical analysis of the data

collected.

This chapter starts off by analysing the demographic characteristics followed by analysing the
cloud computing perspectives held by SMMEs. From there on, we shall analyse the three
constructs, namely the technological, organizational and environmental context constructs
coupled with bivariate correlation analysis. Lastly, regression tests will be conducted to test

each construct.

4.2 Demographic Characteristics

One hundred and eleven surveys (111) were fully completed by SMMESs. As such Figure 14
outlines the location and size variables in the demographic section, where 72% of the
respondents reside within Bojanala Platinum District, and 28% of the respondents reside

within Ngaka Modiri Molema District.
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(accounts) with 17.1% of SMMEs that manage inventory, general ledger (accounts) and
human resources. . .is analogy is important on the basis that it gives impetus to the direction
SMME:s take as they explore the introduction of information Technology services within their
organisations.

Lastly Figure 19 outlines the types of Information Technology services that are being utilised
by SMMEs to support business processes and functions. Based on the data, it becomes clear
that in Figure 19, all the rows include the use of email and the internet by SMMEs in one
form of the other, and show that 18.9% of SMME:s utilize email and the internet exclusively

to support business processes and functions.

4.3 Data analysis of cloud computing adoption amongst SMMEs

In this section of the data collected, an extensive statistical analysis was conducted to view
how Small, Medium and Micro-sized Enterprises relate with Cloud Computing practices, as
far as its adoption is concerned, to support business processes and functions.

Figure 20 outlines the frequencies of cloud computing service models adopted by SMMEs.
97% of SMME:s utilise Software-as-a-Service (SaaS), whilst 3% of SMME:s utilise Software-

as-a-Service (SaaS) and Platform-as-a-Service (PaaS).

8 Software-as-a-Service (Seas)

: Software-ac-8-Service {Saas);Platform -as-a-Service{Pass}

Figure 20 - Computing service models adopted by SMMEs

Figure 21 outlines the extent to which cloud computii  services are  ed to support |  iness
operations within SMMEs. .arough this, it is clear that 69% of SMMEs believe that the
impact is to a medium extent, whilst 20% of SMMEs believe that the impact is to a high

extent.
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question eleven (11) from the survey, which allowed respondents to tick multiple answers.
Translating, it means that for example 44.1% of respondents only view internet availability as
a significant disadvantage. Based on this understanding it becomes clear that 49 SMMEs
presenting 44.1% of the ov Il perceive the « = 1dence on int¢ t availability as
significant disadvantage, followed by 34 SMMEs representing 30.6% of the overall w
perceive uptime dependency from the service provider and the dependency on internet
availability as significant disadvantages associated with cloud cc uting adoption from a
SMME perspective.
Uptime dependent on service Uptime dependent on service
provider;Service [evel Agreements provider:Dependent of interet
availability;Service Level Agreements  Uptime dependent on service
provider;Dependent of intemet

availability;Loss of control;Service
Level Agreements

Uptime dependent on service
provider;Dependent of intemet
availabifity;Cost uncertainties

Uptime dependent on service
provider:Dependent of intemet
availabifity

Uptime dependent on service
provider

Dependent of intemet
availability,Cost uncertaintie: Lackof privacy and data
Lack of privacy and data security;Uptime dependent on
security;Dependent of intemet service provider;Dependent of
availability intemet availability

Figure 24 - Cloud computing disadvantages

4.3.1 Summary on cloud computing adoption

In this section of the study, the objective was to obtain a clear picture of the dynamics that
underpin the perceptions of Small, Medium and Micro-sized Enterprises as they relate to their
view on cloud computing and its inherent adoption. As such through the data obtained it

became clear that 97% of SMMEs utilised Software-as-a-Service (SaaS) within them, whilst
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an overwhelming majority of the respondents utilised email and the internet to underpin the
SaaS model. The researcher further analysed the extent to which cloud computing services a

used to support business operations within SMMEs. Through this analysis, it was found that
69% of SMME:s utilised cloud computing services to support business operations to a medium
extent as outlined in Figure 21. In addition to that further analysis was done in analysing the
extent to which cloud computing services are used to support management decision within
SMME:s. As such it was found that 59% of SMMEs utilised cloud computing services in that

way to a medium extent as well, as outlined in Figure 22.

In determining the cloud computing perceptions on the benefits attributable, 24.3% of
SMMEs saw lower IT costs, simplicity and enhanced customer service as key factors for
adoption. However disadvantages noted by SMME:s in relation to cloud computing adoption
saw 44.1% of SMMEs viewing internet availability dependence as a factor, whilst 30.6% of
SMMEs saw uptime dependency from the service provider and the dependency on internet
availability as critical factors that dissuade the adoption of loud computing practices within

SMMEs.

4.4 Constructs

In this section of the study the hypotheses outlined in Chapter 2 will be analysed. This study
utilises the Conceptual Research Model based on the Technological-Organizational-
Environmental framework as outlined in Error! Reference source not found.. This section
of the hypothesis testing will be sub-divided into three (3) parts to accommodate the

Technological, Organizational and Environmental aspects of the framework.

4.4.1 Technological context construct
This section of the study hypothesises that the technological context plays a positive pivotal

role in the adoption of cloud computing services amongst SMMEs.

4.4.1.1 Relative advantage affects cloud computing adoption positively
In this section, an analysis into relative advantage was conducted by Questions 12 and 14
from the survey. A Likert scale was employed to assist in analysing this variable where
Strongly Disagree was represented -2 and Strongly Agree represented by 2. Figure 25
indicates that 78% of SMMEs agree and 14% of SMMEs strongly agree that cloud computing

services enable SMMEs to perform tasks more quickly and efficiently
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Q20. Do you believe that senior management should play a significant role in the selection, monitoring
and evaluation processes of an adopted cloud computing solution?

Figure 33 - Do you believe that senior management should play a significant role in the selection, monitoring and
evaluation processes of an adopted cloud computing solution?
Based on the data, this is the first indication that this variable is supported, and that top

management support has a positive effect on cloud adoption.

4.4.2.2 Firm size has a positive effect on cloud computing adoption
In this section, an analysis into firm size was conducted by Question 22 from the survey. A
Likert scale was employed to assist in analysing this variable where Strongly Disagree was

represented by -2 and Strongly Agree represented by 2.

Figure 34 outlines the frequency distribution of firm size, where it is perceived that firm size
plays a significant role in the adoption of cloud computing services. Based on the data it is
clear that 36% of SMMEs agree and 11% of SMMEs strongly agree that firm size plays a
significant role in the adoption of cloud computing services within the SMME, as compared
to 24% of SMMEs that disagree and 7% of SMMEs that strongly disagree that firm size plays

a significant role in the adoption of cloud computing services within the SMME.
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H3bTechnology
H3aCompetitiv | SupportInfrustr | H3cTradingPart | H3dGovernmen
ePressure ucture nerPressure tRegulation

H3aCompetitivePressure | Pearson Correlation 1 339 4327 4227
[ Sig. (2-tancu) .000 .000 .000

N 11t 111 111 111
H3bTechnologySupportInfr | Pearson Correlation 3397 0 2507 138
ustructure Sig. (2-tailed) .000 .008 .149
N 111 111 111 111

H3cTradingPartnerPressure | Pearson Correlation 4327 2507 1 471
Sig. (2-tailed) 000 008 1000

N 111 111 111 111

H3dGovernmentRegulation | Pearson Correlation 4227 .138 4717 1

Sig. (2-tailed) .000 14y vy
N 111 11l 111 111

**_Correlation is significant at the 0.01 level (2-tailed).

Table 6 - Correlation matrix for the environmental construct

Based on Table 6, it is clear that there is a positive correlation between competitive pressure
and technology support infrastructure (r = 0.339), a positive correlation between competitive
pressure and trading partner pressure (r = 0.432), a positive correlation between competitive
pressure and government regulations (r = 0.422), a positive correlation between technology
support infrastructure and trading partner pressure (r = 0.250) and a positive correlation
between trading partner pressure and government regulation (r = 0.471). Therefore the results
demonstrate statistical significance between the variables in the environmental context, and

implies that we can reject the null hypothesis and conclude that the variables are positively

and linearly associated.

4.4.5 Regression analysis

The objective of this study, is generally to determine the likelihood of cloud computing
adoption by Small, Medium and Micro-sized Enterprises (SMMESs) within the two identified
regions/districts of the North West Province within the Republic of South Africa. Having
conducted a bivariate correlation analysis into the variables associated with each context, the
results posited that there was a positive linear correlation that existed between the variables

associated with the technological, orga ~ tional and environmental contexts.

Therefore a regression test analysis will be conducted, where the control variables are SMME
Size (Q2) and SMME Industry (Q3). These two (2) control variables will be computed to
serve as dependent variables to test regression against the variables in the three (3) contexts

which are independent variables.
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H3bTechnologySupportInfr -.346 .879 -.041 -.394 .695
ustructure

H3cTradingPartnerPressure -.190 446 -.047 -.427 670
H3dGovernmentRegulation 195 409 .054 A77 .634

a. Dependent Variable: AdoptionIndustrySize

T auvie o - Coefficients test

4.4.5.2 Technological context regression
The technological construct posited that the technological context played a positive pivotal
role in the adoption of cloud computing services amongst SMMEs. In order to conclude on

the technological context, five (5) sub hypotheses need to be concluded upon as follows:
e H1 (a) — Relative advantage affects cloud computing adoption positively.

Table 8 indicated a positive and significant relationship between the relative advantage and
cloud computing adoption (B = 0.262, t = 2.022, p = 0.046). Beta weights as such indicate that
for every rise in relative advantage, cloud adoption rose on average by 0.262 units. As such

the hypothesis is supported.

e HI (b) — Complexity of cloud computing services affects cloud computing adoption

negatively.

Table 8 indicated a positive and significant relationship between complexity and cloud
computing adoption ( = 0.138, t = 1.295, p = 0.198). Beta weights as such indicate that for
every rise in complexity, cloud adoption rose on average by 0.138 units. As such the

hypothesis is supported.
e HI (c) — Compatibility issues affect cloud computing adoption positively.

Table 8 indicated a positive and significant relationship between compatibility and cloud
computing adoption (B = 0.063, t = 0.432, p = 0.667). Beta weights as such indicate that for
every rise in compatibility, cloud adoption rose on average by 0.063 units. As such the

hypothesis is supported.
e HI (d) — Security concerns affect cloud computing adoption negatively

Table 8 indicated a negative relationship between security concerns and cloud computing
adoption (B = -0.025, t = -0.250, p = 0.803). Beta weights as such indicate that for every
decrease in security concerns, cloud adoption decreased on average by -0.025 units. As such

the hypothesis is supported.
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e HI (e) — Cost savings affect cloud computing adoption positively

Table 8 indicated a positive and significant relationship between cost savings and cloud
computing adoption ( = 0.292, t = 2.809, p = 0.006). Beta weights as such indicate that for
every rise in cost savings, cloud adoption rose on average by 0.292 units. As such the

hypothesis is supported.

Based on this, it is clear that hypothesis 1 is supported, and that the technological context
plays a positive pivotal role in the adoption of cloud computing services amongst SMMEs in

the Ngaka Modiri Molema and Bojanala Platinum Districts of the North West Province.

4.45.3 Organisational context regression

The organizational construct posited that the organisational context played a positive central
role in the adoption of cloud computing services amongst SMMEs. As such in order to
conclude on the organizational context, five (5) sub hypotheses need to be concluded upon as

follows:
e H2 (a) - Top management has a positive effect on cloud computing adoption

Table 8 indicated a negative relationship between top management and cloud computing

adoption (f =-0.051, t =-0.421, p = 0.675). As such the hypothesis is rejected.
e H2 (b) - Firm size has a positive effect on cloud computing adoption

Table 8 indicated a negative relationship between firm size and cloud computing adoption (8

=-0.045, t =-0.463, p = 0.645). As such the hypothesis is rejected.
e H2 (c) - Technology readiness has a positive effect on cloud computing adoption

Table 8 indicated a negative relationship between technology readiness and cloud computing

adoption (B =-0.097, t = -0.695, p = 0.489). As such the hypothesis is rejected.
e H2 (d) - User satisfaction plays a significant positive role in cloud computing adoption

..ble 8 indicated a negative relationship between user satisfaction and cloud computing

adoption (f  -0.1¢ 1+ -1.579,¢ ).118). ch the hypotl ted.

e H2 (e) Communication processes and channels influence cloud computing adoption

positively
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Table 8 indicated a positive and significant relationship between communication processes
and channels with cloud computing adoption (B 0.086, t = 0.815, p = 0.417). Beta weights
as such indicate that for every rise in communication processes and channels, cloud adoption

rose on average by 0.086 units. As such the hypothesis is supported.

Based on this, it is clear that hypothesis 2 is rejected, and that the organisational context does
not play a positive central role in the adoption of cloud computing services amongst SMMEs

in the Ngaka Modiri Molema and Bojanala Platinum Districts of the North West Province.

4.4.54 Environmental context regression
The environmental construct posited that the environmental context played a positive role in
the adoption of cloud computing services amongst SMMEs. Therefore in order to conclude on

the environmental context, four (4) sub hypotheses need to be concluded upon as follows:
e H3 (a) — Competitive pressure plays a positive role towards cloud computing adoption

Table 8 indicated a positive and significant relationship between competitive pressure and
cloud computing adoption (f = 0.081, t = 0.577, p = 0.565). Beta weights as such indicate that
for every rise in competitive pressure, cloud adoption rose on average by 0.081 units. As such

the hypothesis is supported.

e H3 (b) - Technology support infrastructure does not influence cloud computing

adoption

Table 8 indicated a negative relationship between technology support infrastructure and cloud
computing adoption (B = -0.041, t =-0.394, p = 0.695). Beta weights as such indicate that for
every decrease in technology support infrastructure, cloud adoption decreased on average by -

0.041 units. As such the hypothesis is supported.
e H3 (c) - Trading partner pressure has a positive effect of cloud computing adoption

Table 8 indicated a negative relationship between trading partner pressure and cloud

computing adoption (B = -0.047, t =-0.427, p = 0.670). As such the hypothesis is rejected.
e H3 (d) - Governn it regulation has a positive effect on cloud computing adoption

Table 8 indicated a positive and significant relationship between government regulation and
cloud computing adoption (B = 0.054, t = 0.477, p = 0.634). Beta weights as such indicate that
for every rise in government regulation, cloud adoption rose on average by 0.054 units. As

such the hypothesis is supported.
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This study as outlined in Chapter 1 roots itself within the Conceptual Research Model based
on the Technology-Organization-Environment (TOE) framework. As such it comprises four
(4) frameworks, where relevant attributes or variables were used to evaluate the effect of
cloud computing adoption amongst SMMEs in the Ngaka Modiri Molema and Bojanala
Platinum Districts of the North West Province. As such the Technological-Organizational-
Environmental (TOE) framework, Technology Acceptance Model (TAM), Diffusion of
Innovation (DOI) Theory and the DelLone & McLean IS Success Model were used to

reinforce the Conceptual Research Model.

Chapter 2 reviewed extensively the various factors that affect cloud computing adoption
amongst SMMEs. This stemmed from outlining in detail and contrasting cloud computing
effects to the nature of Small, Medium and Micro-sized Enterprises (SMMEs) operating
within the North West Province. The literature review, however, showed a wide range of
research conducted to assess cloud computing amongst SMMEs worldwide. This is coupled
with a small amount of research on cloud computing amongst SMMEs within the Republic of
South Africa, coupled with little research analysing the North West Province context in

relation to SMMEs.

An epistemological philosophy is utilised as outlined in Chapter 3 utilising a deductive
approach. As such a survey constituted the mono-method research strategy that is strictly
quantitative. This study is streamlined towards assessing the North West Province context,
focusing on two regions or districts, namely the Ngaka Modiri Molema and Bojanala
Platinum Districts. Three hundred and forty (340) surveys were distributed and only 111 were

used to investigate factors affecting cloud computing adoption amongst SMMEs.

In order to assess the likelihood of cloud computing adoption amongst SMMEs, the study put

forward three (3) hypotheses as outlined below:

e Hypothesis 1: The technological context plays a positive pivotal role in the adoption
of cloud computing services amongst SMMEs.
o HI (a) — Relative advantage affects cloud computing adoption positively.
o HI1 (b) — Complexity of cloud computing services affects cloud computing
adoption negatively.
o Hl (c¢) — Compatibility issues affect cloud computing adoption positively.
o HI1 (d) - Security concerns affect cloud computing adoption negatively

o Hl (e) — Cost savings affect cloud computing adoption posiﬁvely
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e Hypothesis 2: The organisational context plays a positive central role in the adoption
of cloud computing services amongst SMM.__..
o H2 (a) - Top management has a positive effect on cloud computing adoption
o H2 (b) - Firm size has a positive effect on cloud computing adoption
o H2 (c) - Technology readiness has a positive effect on cloud computing
adoption
o H2 (d) - User satisfaction plays a significant positive role in cloud computing
adoption
o H2 (e) — Communication processes and channels influence cloud computing
adoption positively
e Hypothesis 3: The environmental context plays a positive role in the adoption of cloud
computing services amongst SMME:s.
o H3 (a) — Competitive pressure plays a positive role towards cloud computing
adoption
o H3 (b) - Technology support infrastructure does not influence cloud computing
adoption
o H3 (c¢) - Trading partner pressure has a positive effect of cloud computing
adoption
o H3 (d) - Government regulation has a positive effect on cloud computing

adoption

Based on the above hypotheses, the task of proving each hypothesis was reliant on analysing
the three constructs, these being the technological, organizational and environmental
constructs. As such, five variables associated with the technological construct were relative
advantage, complexity, compatibility, security concerns and cost savings. The general theme
was to analyse the technological construct and its association with SMME cloud computing
adoption. Five variables associated with the organizational construct were top management,
firm size, technology readiness, user satisfaction and communication processes. The theme
here was to analyse the organizational construct in its totality, and its effect on SMME cloud

outing adoption. Lastly four variables associated with the environmental construct were
competitive pressure, technology support infrastructure, trading partner pressure and
government regulation. The general theme here was to analyse the environmental construct

and its effect on cloud computing adoption on SMMEs.

In chapter 5 of this study, the objective was to statistically test the significance of the

Conceptual Research Model on its ability to influence the likelihood of cloud computing



adoption amongst SMMEs. The sample that informed the study comprised 111 Small,
Medium and Micro-sized Enterprises (SMMEs) from the Ngaka Modiri Molema and
Bojanala Platinum Districts within the North West Province. From this, the first step was to
test statistical significance by conducting bivariate correlations on the variables, and lastly to

conduct regression test analysis.

5.3 Discussion
In this section on the study, we will discuss the results presented in Chapter 4 of this study.
Here the technological, organizational and environmental constructs will be presented, and

contrasted against the literature in Chapter 2.

5.3.1 Technola

The technological construct was outlined in detail in section 4.1.1 of the study; five variables

o--al construct
were tested. Based on the relative advantage variable, the hypothesis in this relation, H1 (a)
outlined in section 4.4.5.2 of this study, posited that relative advantage affected cloud
computing adoption positively. As such respondents to a high degree believed that cloud
computing enabled SMMEs to perform tasks more quickly and efficiently and in addition it
contributed towards greater work productivity amongst SMMEs. The findings are as such in
agreement with the hypothesis on the basis that a positive and significant relationship existed

between relative advantage and cloud computing adoption.

Based on the complexity variable, the hypothesis in this relation, HI (b) outlined in section
4.4.5.2 of this study, posited that complexity of cloud computing services affected cloud
computing adoption negatively. As such, respondents to a high degree believed that cloud
computing services are difficult to understand and complex to implement. The findings are in
agreement with the hypothesis on the basis that a positive and significant relationship existed

between complexity and cloud computing adoption.

Based on the compatibility variable, the hypothesis in this relation, H1 (c), outlined in section
4.4.5.2 of this study, posited that compatibility issues affected cloud computing adoption
positively. As such respondents to a high degree believed that cloud computing services
would be compatible with existing Information Tec' logy (IT) systems currently in use
within their SMMEs. In addition to that, a large percentage of respondents believed that they
could find a best-fit cloud computing solution for their SMMEs. The findings are in
agreement with the hypothesis on the basis that a positive and significant relationship exists

between compatibility and cloud computing adoption.
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Based on the security concern variable, the hypothesis in this relation, Hl (d), outlined in
section 4.4.5.2 of this study, posited that security concerns w...cted cloud computing adoption
negatively. As such respondents to a high degree believed that using cloud computing
services would put the sensitive data of their SMME at risk. The findings are in agreement
with the hypothesis on the basis that a negative and significant relationship exists between

security concerns and cloud computing adoption.

Lastly with the cost saving variable, the hypothesis in this relation, H1 (e), outlined in section
4.4.5.2 of this study, posited that cost savings affected cloud computing adoption positively.
As such, a large number of respondents believed that cloud computing adoption could lower
their Information Technology (IT) costs. The findings are in agreement with the hypothesis on
the basis that a positive and significant relationship exists between cost savings and cloud

computing adoption.

Therefore the above observations are in line with prior studies on cloud computing adoption
amongst SMMEs. A positive correlation between the variables was noted, and furthermore a
regression test analysis revealed that a positive and significant relationship existed between
the variables, and the control variable (cloud computing adoption) (Alshamaileh, 2013)
(Powelson, 2009) (Alsanea, 2015) (Adam, 2015).

As such, hypothesis 1 is supported, and the technological context plays a positive pivotal role
in the adoption of cloud computing services amongst SMMEs in the Ngaka Modiri Molema

and Bojanala Platinum Districts of the North West Province

5.3.2 Organizational construct

The organizational construct was outlined in detail in section 4.4.2 of the study; five variables
were tested. Based on the top management variable, the hypothesis in this relation, H2 (a),
outlined in section 4.4.5.3 of this study, posited that top management has a positive effect on
cloud computing adoption. As such respondents to a high degree believed that senior
management believed that cloud computing offered significant benefits to the SMME. This is
coupled with a large number of respondents believing that senior management should play a
significant role in the selection, nitoring and evaluation processes of an adopted cloud
computing solution. The findings are as su * *  dis: 'ment with the hypothesis on the basis

that a negative relationship exists between top management and cloud computing adoption.

Based on the firm size variable, the hypothesis in this relation, H2 (b), outlined in section

4.4.5.3 of this study, posited that firm size has a positive effect on cloud computing adoption.

94



As such respondents to a high degree believed that the size of an SMl.... played a significant
role in the adoption of cloud computing services. The findings are in disagreement with the
hypothesis on the basis that a negative relationship existed between firm size and cloud

computing adoption.

Based on the technology readiness variable, the hypothesis in this relation, H2 (c), outlined in
section 4.4.5.3 of this study, posited that technology readiness has a positive effect on cloud
computing adoption. As such respondents to a high degree said that their SI = IEs had
adequate technical support for using cloud computing services. This is coupled with a large
number of respondents saying that their SMMEs were technologically ready to adopt cloud
computing services. The findings are in disagreement with the hypothesis on the basis that a

negative relationship existed between technology readiness and cloud computing adoption.

Based on the user satisfaction variable, the hypothesis in this relation, H2 (d), outlined in
section 4.4.5.3 of this study, posited that user satisfaction played a significant positive role in
cloud computing adoption. Respondents to a high degree said that their customers affect their
decision to adopt cloud computing services, and in addition to a high degree said that user
satisfaction, being how they rated system, service and information quality, played a
significant role in the adoption of cloud computing services amongst their SMMEs. The
findings are in disagreement with the hypothesis on the basis that a negative relationship

existed between user satisfaction and cloud computing adoption.

Lastly based on the communication process and channels variable, the hypothesis in this
relation H2 (d) outlined in section 4.4.5.3 of this study, posited that communication processes
and channels influence cloud computing adoption positively. To a high degree, respondents
believed that cloud computing adoption would improve the way their SMME communicates
with its customers. The findings are in agreement with the hypothesis on the basis that a
positive and significant relationship existed between communication processes and channels,

and cloud computing adoption.

«.1¢ above observations are in line with prior studies on cloud computing adoption amongst
SMME:s. A positive correlation between the variables was noted, and furthermore a regression
test analysis revealed that a negative relationship existed betv n the variables, and the
control variable (cloud computing adoption) (Alshamaileh, 2013) (Senarathna, 2016) (Al
Isma'ili et al., 2016) (McKinnie, 2016). Therefore hypothesis 2 is rejected, and the

organisational context does not play a positive central role in the adoption of cloud computing
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services amongst Sl...... in the Ngaka Modiri Molema and Bojanala Platinum . .stricts of

the North West Province.

5.3.3 Enviror _ental construct

The environmental construct was outlined in detail in section 4.4.3 of the study; four variables
were tested. Based on the competitive pressure variable, the hypothesis in this relation H3 (a)
outlined in section 4.4.5.4 of this study, posited that competitive pressure plays a positive role
towards cloud computing adoption. To a high degree respondents believed that main
competitors affected their decision to adopt cloud computing services coupled with a high
degree of respondents confirming that competitive conditions in their industries required
SMMEs to use cloud computing services. The findings are in agreement with the hypothesis
on the basis that a positive and significant relationship existed between competitive pressure

and cloud computing adoption.

Based on the technology support infrastructure variable, the hypothesis in this relation H3 (b)
outlined in section 4.4.5.4 of this study, posited that technology support infrastructure does
not influence cloud computing adoption. A large number of respondents did not participate in
professional bodies that could have exposed them to cloud computing promotion and
information. The findings are in agreement with the hypothesis on the basis that a negative
and significant relationship existed between technology support infrastructure and cloud

computing adoption.

Based on the trading partner pressure variable, the hypothesis in this relation H3 (c) outlined
in section 4.4.5.4 of this study, posited that trading partner pressure has a positive effect on
cloud computing adoption. To a high degree respondents said that suppliers and customers
encouraged them to adopt cloud computing services. The findings are in disagreement with
the hypothesis on the basis that a negative relationship existed between trading partner

pressure and cloud computing adoption.

Lastly, based on the government regulation variable, the hypothesis in this relation H3 (d)
outlined in section 4.4.5.4 of this study, posited that government regulation has a positive
effect on cloud computing adoption. Respondents believed that government support and
r ations, played a s* ificant role in clo " computu loption a t SI

findings are in agreement with the hypothesis on the basis that a positive and significant

relationship existed between government regulations and cloud computing adoption.
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The above observations are in line with prior studies on cloud computing adoption amongst
SMME:s. A positive correlation between the variables was noted, and furthermore a regression
test analysis revealed that a positive and significant relationship existed between the variables,
and the control variable (cloud computing adoption) (Alshamaileh, 2013; Harfoushi et al.,
2016; Kinuthia, 2014).

Therefore hypothesis 3 is supported, and the environmental context plays a positive role in
the adoption of cloud computing services amongst SMMEs in the Ngaka Modiri Molema and

Bojanala Platinum Districts of the North West Province.

5.4 Conclusions on research objectives, findings and results
In this section of the study, we shall outline a conclusion and summarise the findings of the

study.

5.4.1 Research objective

The primary objective of this study is evaluating the benefits of cloud computing in Small,
Medium and Micro-sized Enterprises (SMMEs) in the Ngaka Modiri Molema and Bojanala
Platinum Districts of the North West Province. To achieve this objective, the following sub-

objectives were used, namely:

e To understand the technological context’s effect on cloud computing adoption
amongst SMMEs.

e To understand the organizational context’s effect on cloud computing adoption
amongst SMMEs.

e To understand the environmental context’s effect on cloud computing adoption
amongst SMMEs,

e To develop a conceptual framework that will guide SMME owners on how to adopt

cloud computing within their organizations

Therefore, in order to realise the sub-objectives, a Conceptual Research Model based on the
Technology-Organization-Environment (TOE) framework was utilised, centred around three

constructs, namely the technological, organizational and environmental constructs.

The data emplo: 1 within this study was collected using _oogle Forms (an online survey
system), and captured statistically using SPSS 24. In addition to this, the demographic
statistics of the study, analysis of variance, correlations and regression tests, were conducted

and presented in Chapter 4 of this study.
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The objectives set out by the study were achieved, in that the data was analysed statistically.
.is was  lowed by an analysis of the constructs, and a detailed analysis of the variables
within the constructs, where the technological, organizational and environmental constructs
were tested against the likelihood to adopt cloud computing adoption amongst SMMEs. All
the hypotheses outlined in section 2.7.6 of the study were tested, and presented in Chapter 4
of this study.

5.4.2 Research question

In this section of the study, we revisit the research questions outlined in Chapter 1 of this
study. In order to answer the research questions, a survey was employed and distributed to
participating SMMESs within the Ngaka Modiri Molema and Bojanala Platinum Districts of
the North West Province. In addition to this, the data was presented statistically as outlined in

Chapter 4 of the study using correlation and regression techniques.

The main research question as outlined in section 1.4 of the study was, “What are the main
factors influencing the adoption of cloud computing services amongst SMME:s in districts of
the North West Province?” In order to aid in answering this research question, sub-research

questions were developed to assist in the process as outlined below:

e What is the technological context’s effect on cloud computing adoption amongst

SMMEs?
e What is the organizational context’s effect on cloud computing adoption amongst
SMMEs?
¢ What is the environmental context’s effect on cloud computing adoption amongst
SMMEs?
5.4.2.1 Research question one

What is the technological context’s effect on cloud computing adoption amongst SMMEs?

This research question was answered using five variables as outlined in section 4.4.1 of the
study. These variables include relative advantage (Figure 25 and Figure 26), complexity
(Figure 27), compatibility (Figure 28 and Figure 29), security concerns (Figure 30) and cost
savings (Figure 31). By analysing the technological construct, it is clear that the technological
context has a positive effect on cloud computing adoption amongst SMMEs. This view is

supported by the technological context regression outlined in section 4.4.5.2 of the study.
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5.4.2.2 Research question two

What is the organizational context’s effect on cloud computing adoption amongst SMMEs?

This research question was answered using five variables as outlined in section 4.4.2 of the
study. These variables include top management support (Figure 32 and Figure 33), firm size
(Figure 34), technology readiness (Figure 35 and Figure 36), user satisfaction (Figure 37 and
Figure 38) and communication processes and channels (Figure 39). By analysing the
organizational construct, it is clear that the organizational context has a negative effect on
cloud computing adoption amongst SMMEs. This view is supported by the organizational

context regression outlined in section 4.4.5.3 of the study.

54.2.3 Research question three

What is the environmental context’s effect on cloud computing adoption amongst SMMFEs?

This research question was answered using four variables as outlined in section 4.4.3 of the
study. These variables include competitive pressure (Figure 40 and Figure 41), technology
support infrastructure (Figure 42), trading partner pressure (Figure 43) and government
regulation (Figure 44). By analysing the environmental construct, it is clear that the
environmental context has a positive effect on cloud computing adoption amongst SMMEs.
This view is supported by the environmental context regression outlined in section 4.4.5.4 of

the study.

54.2.4 Research question summary

In order to answer the main research question of this study, three sub-research questions were
developed to aid us in this process. Based on this, we now know that the technological context
has a positive significant effect on the adoption of cloud computing practices amongst
SMMEs in the Ngaka Modiri Molema and Bojanala Platinum Districts of the North West
Province. In addition to this, an analysis of the organizational context revealed that the
organizational context had a negative and non-significant effect on the adoption of cloud
computing practices amongst SMMEs in the Ngaka Modiri Molema and Bojanala Platinum
“stricts of the North West Province. Lastly, an analysis of t environmental context
revealed that the en * nmental itext had a positive and ificant effect ont  adoption
of cloud computing practices amongst VI  : in the Ngaka Modiri Molema 1d Bojanala
Platinum Districts of the North West Province. Therefore the main research question has been

answered, based on this analysis.
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5.5 1aeoretical contributions

This study makes a significant contribution to the Information and Communications
Technology (IC., field, particularly on literature that informs the adoption of cloud
computing practices amongst Small, Medium and Micro-sized Enterprises (SMMEs). In
addition to this, the study utilised the Conceptual Research Model based on the
Technological-Organisational-Environmental (TOE) framework, as the backbone of the
research, which means that a significant contribution has been made in terms of how the
conceptual framework can be utilised by SMMEs that seek to adopt ICT innovations. This
study found that that the technological and environmental factors were significant, and
affected cloud computing adoption positively. In addition, organizational factors were not
significant and affected cloud computing adoption negatively. Despite there being various
studies done throughout the world and within the Republic of South Africa on cloud
computing adoption amongst SMME:s, this study contributes to the South African perspective
in general, and within the North West Province in particular where only a few such studies

have been commissioned to the best of our knowledge

As outlined above, various studies have been done on cloud computing adoption amongst
SMMEs where pre- and post- adoption phases have been analysed extensively. In addition to
this outlook, various researchers have investigated the effects of the various frameworks in
use within this study on the adoption of innovations by organizations big and small e.g. (Gide

& Sandu, 2015; Kumalo & van der Pol, 2015; Tjikongo & Uys, 2013) etc.

With this study however, the difference is with the attributes utilised, to analyse the
independent variables technology, organization and environmental contexts and their overall
relation to the dependent variable adoption. Lastly this research can be used by cloud service
providers and Small, Medium and Micro-sized Enterprise (SMME) business owners in their

pursuit of adopting cloud computing practices within the North West Province context.

5.6 Limitations

This study grows our insight on Information Technology (IT) innovations, and its impending
adoption amongst SMMEs. Through the Conceptual Research Model, a framework has been
established to guide SMMN; along their journey of cloud computing adoption. However
despite the study satisfying its objectives, certain limitations ought to be recorded when

translating its findings.
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7.6 Survey

Survey

. dis survey is for Small, Medium and Micro-sized Enterprises (SMMESs) operating in the
Ngaka Modiri Molema and Bojanala Platinum Districts of the North West Province. The
objective for this survey is set on Evaluating the Benefits of Cloud Computing in Small,
Medium and Micro-sized Enterprises (SMMEs) within the North West Province in South
Africa. In this survey an SME refers to enterprises that employ less than 200 employees,
whilst cloud computing can simply be defined as a compt 1g solution where users can store

and access data and programs over the internet instead of using a computer hard-drive.

Cloud computing services can be subdivided into three (3) service models/areas as outlined

below:

e Software-as-a-Service (SaaS) — Here an SMME can subscribe to an application it
accesses over the internet like Salesforce.com, a company that specialises in Customer
Relationship Management (CRM) products.

e Platform-as-a-Service (PaaS) — Here an SMME can develop its own applications
online, and roll them out for use within the company. A company that offers this
service would be Amazon through its Elastic Compute Cloud (EC2) which allows
SMMEs to rent out virtual computers where they can then operate their own
applications.

e Infrastructure-as-a-Service (IaaS) — This is a model that delivers computer
infrastructure on an outsourced basis to support an SMMEs operations. This could be
when an SMME does not have the relevant information technology infrastructure like
servers and network components etc., and wishes to contract a cloud computing
company for these services. A company that offers such a service would be Microsoft
Azure which provides solutions to SMMEs for building, deploying and managing

applications and services through the internet.

The link attached below is the _.hical __earance form from the North West University that

informs th  jJuestionnaire:
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Other specify

Q11. Which of the following do you regard as perceived disadvantages for cloud

computing adoption?

Lack of privacy and dqata

security

Loss of control

Uptime dependent on service

Service Level Agreements

provider (SLA’s)
Dependent of internet Data portability
availability

LU OSt uncertamties

Other specify

INO dlsaavanmages
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Section3 Technological factors

In this section, we will be analysing technological factors that play a role in cloud computing

adoption. This will be achieved by analysing factors such as relative advantage, complexity,

compatibility and availability.

Strongly disagree

Disagree

Undecided

Strongly Agree

Agree

Q12. Do you believe that cloud computing services enable the enterprise to

perform tasks more quickly and efficiently?

Q13. Do you believe that cioua computing aaoption could lower your

information technology costs?

Q14. Do you peneve that cioud computing services could contribute

towards greater work productivity in the enterprise?

Q1S5. Do you believe that adopting cloud computing services is difficult to

understand and complex to implement?

Q16. Do you believe that using cloud computing services would put your

enterprise’s sensitive data at risk?

Q17. Do you believe that cloud computing services would be compatible
with existing Information Technology systems currently in use within the

enterprise?

Q18. vo you pelieve tnat you can 1ind a cloud compuung soiution that will

be a best-fit for your enterprise?
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Section 4 — Organizational factors

In this section, we will be analysing organizational factors that play a role in cloud computing

adoption. This will be achieved by analysing factors such as senior management support, firm

size, technology readiness and user satisfaction.

Strongly disagree

Disagree

Undecided

Agree

Strongly Agree

Q19. Does senior management believe that cloud computing offers

significant benefits to the enterprise?

V. DO you peneve tnat senior management should play a signinicant roie
in the selection, monitoring and evaluation processes of an adopted cloud

computing solution?

Q21. Does your enterprise have adequate technical support for using

cloud computing services?

Q22. Does your enterprises size play a significant roie 1n tne adoption or

cloud computing services?

Q3. Do your customers affect your decision to adopt cloud co_mputing

services?

Q24. Does user satisfaction being how they rate system, service and
information quality, play a significant role in the adoption cloud

computing services in your Slv....

Q2>5. vo you peneve tnat cloud computing adoption will improve the way

your enterprise communicates with its customers?

Q26. Is your SME technologically ready to adopt cloud computing

rices?
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Question 5 — Environmental factors

In this section, we will be analysing environmental factors that play a role in cloud computing
adoption. This will be achieved by analysing factors such as competitive and trading partner

pressure, government regulation and technology support infrastructure.

Q27. Does your main competitors affect your decision to adopt cloud computing

services?

Strongly disagree Disagree Undecided Agree Strongly Agree

Q28. Does competitive conditions in your industry require you to use cloud computing

services?

Strongly disagree Disagree Undecided Agree Strongly Agree

Q29. Do you participate in professional bodies where you have been exposed to cloud

computing promotion and information?

Yes No

Q30. Do your suppliers and customers encourage you to adopt cloud computing

services?

Strongly disagree Disagree Undecided Agree Strongly Agree

Q31. Do you believe that government support and regulations, plays a significant role in

cloud computing adoption?
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