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ABSTRACT
Cloud computing is a model that allows cloud users to log into computer resources such
servers, networks and data storage capacities via Internet (Hayes, 2008). Cloud computing
changes the way IT resources are used.
Small and medium enterprises (SMEs) can benefit from cloud computing. Researchers
(Varia, 2010; Chang, Li, De Roure, Wills et al. 2011) agree that, cloud computing offers
benefits such as, fast provisioning of hardware space, reduced costs for hardware and
software, high availability, virtualization, data protection and sharing resources. However,
there is little adoption of cloud computing by SMEs, this can be attributed to costs and
security issues associated with it.
The main objective of this study was to identify and quantify the issues in implementing
cloud computing by small and medium business in Pretoria. The empirical data were
collected using an online self-administrated questionnaire. The respondents were taken using
a mere random sampling of 120 SMEs in Pretoria. A total of 102 usable responses was
obtained. A quantitative approach was applied.
The empirical data were analysed using descriptive statistics and chi-square test to assess
and understand the issues that affects the implementation of cloud computing by SMEs. The
results indicate that thirty-two (32%) percent of SMEs in Pretoria has a low usage of cloud
computing. The results show that cloud computing technology is still new to SMES in
Pretoria area. This can be attributed to changing from traditional to new technology being
costly and security risky. The results also show that 69.61% of the respondents were SME
owners, followed by 13,73% were non-IT managers and 11% were SME employees
respectively.
v

The chi square test indicates that the annual turnover of the SMEs did influence the
implementation of cloud computing amongst SMEs, while type of industry, position of
person, number of employees, the duration of the business and time frame for cloud services
did not influence the implementation of cloud computing.
The findings may serve as a guide for SMEs to embrace cloud computing as a strategic
choice and to SMEs, owners to improve their understanding of cloud computing as an
enabling technology. The findings may also assist the Tshwane local municipality in
developing policies on cloud computing and creating an enabling environment for cloud
computing such as connectivity infrastructure and funding.
Key words: Cloud computing, Small and medium-sized enterprises, Costs, Security,
Pretoria.
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CHAPTER 1: INTRODUCTION TO THE STUDY
1.1 Introduction

Cloud computing is a model that allows internet users to log into computer resources such as
servers, networks and data storage capacities via Internet (Hayes, 2008). Cloud computing is
seen as a model that would bring down the costs of hardware, by providing immediate access
to hardware resources, without capital investments in small and medium enterprises (Miller,
2009).
According to the Global Entrepreneurship Monitor (GEM) report 2014, shows that, the small
and medium enterprises in South Africa made the contribution of more than 45% towards the
gross domestic product (GDP) of the country (GEM, 2014). The SMEs provided more than
50% of the jobs figures. Therefore, SME’s are seen as having the potential to create more
employment opportunities, enhance market and develop entrepreneurial skills.
Cloud computing is viewed as a fundamental shift in the way SMEs are provided with
computing resources (Greenwood et al. 2011). Cloud computing is understood as enabling
SMEs to interact with computer services, hardware and software over the internet. SMEs can
expand their IT resources by leveraging cloud computing. According to Varia (2010), cloud
computing offers benefits such as fast provisioning of hardware space, pay as you use
models, virtualization, sharing resources and data protection.
Cloud computing could assist SMEs, by providing them with an opportunity to compete with
larger enterprises in the market. This would improve SMEs business processes and enabling
them to be competitive, by maximizing their yield on investment, cost savings and giving
flexibility and reliable services (Marston et al. 2011).
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1.2 Background of Study
Technology has trended in such that the development in storage, processing and internet
connectivity has enabled the birth of cloud computing. According to Gartner (2010), cloud
computing is defined as a scalable IT related capabilities that provided to multiple users via
the internet as a service. Cloud computing is changing the way the IT is being provided and
managed. The Cloud model is delivered to end users (individuals, SMEs and enterprises) as
pay-per-use services in which guarantees are offered by the providers by means of
customized Service Level Agreements (SLAs) (Yang et al. 2009).
Cloud computing technology is evolving and developing very fast. According to International
Data Corporation (2010) analysts, they, predicts that by the end of 2017, cloud computing as
a service will make 17% of product spending. The platform as a service will account for
29.7% and infrastructure as a service will account for 27.2% of product spending respectively
(Gens, 2009). Software as a service (SaaS) will remain the largest public IT cloud services
category throughout the forecast, catching 59.7% of revenues in 2017.
SMEs stand to profit from pay-per-use and high performance computing, enabling them to
advance innovation and raise their competitiveness (Chen et al. 2011). In addition, from an
SME point of view, cloud offers an on-demand computing power at low cost, scalability,
device and location independence, rapid innovation, and it minimizes or eliminates the cost of
up-front investment and ongoing maintenance on infrastructure (Nair et al. 2010).
Although cloud computing has ways to improve SMEs, however, like any technology most of
the SMEs are not keen to adopt or implement it.
The following definitions of four important key concepts provide a holistic perspective of the
research study:
2

 Cloud computing
According to Youseff et al. (2008) “cloud computing can be considered a new computing
paradigm that allows users to temporarily utilize computing infrastructure over the network,
supplied as a service by the cloud-provider at possibly one or more levels of abstraction”
(Youseff et al. 2008).

 Small and Medium enterprises (SMEs)

According to literature various researchers in the area of small and medium business have
different definition regarding small and medium businesses. In South Africa, SMEs are
defined according to the number of employees, yearly turnover and gross asset value. Small
businesses are defined as those businesses with 5 and 50 employees, annual turnover of less
than R2 million Rand, total gross assets of R5 million Rand. Medium business as those with
between 51 and 200 employees with gross asset value of R18 million. (National Small
Business Act, as amended, Act 26 of 2003).

 The concept of cloud computing costs

The keenness for cloud computing among SMEs comes mainly for cost savings. Cloud
computing allows SMEs to reduce the investment costs, project risks, and the operation and
maintenance costs (Khan, Zhang, Khan, & Chen, 2011). Cloud computing enables SMEs to
reduce their hardware and software costs (Miller, 2009). According to Armbrust et al. (2010),
Cloud computing provides a pay for use model for providing computing resources.
 The concept of cloud computing security

The concept of security includes data privacy, confidentiality and auditability of cloud
(Zhang, Cheng, & Boutaba, 2010). Security in the cloud is the biggest concern to SMEs
(Pearson, 2012). SME’s are also exposed to different security threats, including hacking, and
identity theft.
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1.3 Research Questions
Cloud computing technology and services generate promising opportunities for SMEs to get
together and create new competitive advantages in the current digital business context
(Petrakou et al. 2011). Many small and medium enterprises would like to benefit from cloud
computing agility and innovation. However, there are still concerns around the costs and
security factors regarding the cloud computing. This study is driven by a desire to understand
the roles of costs and security in the implementation of cloud computing by small and
medium enterprises in Pretoria. Thus, the following research questions are developed:
RQ1: “What are the cost issues that are affecting the implementation of cloud computing by
SMEs in around the Pretoria Area?”
RQ2 “What are the security issues that are affecting the implementation of cloud computing
by SMEs in around the Pretoria Area?”
1.4 Rationale of the study
Cloud computing can be seen as an enabling tool for businesses. SMEs can benefit when shift
to cloud computing. The benefits of cloud computing lie in its cost savings, easy management
and innovation (TechRepublic et al. 2009).
Cloud computing will benefit SMEs, by providing the new entrants with an opportunity to
compete with larger enterprises in the market. Cloud computing promises to improve SMEs
competitiveness by maximizing their return on investment, cost savings and giving flexibility
and reliable services (Marston et al. 2011).
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Although cloud computing has ways to improve SMEs, however, like any technology most of
the SMEs are not very confident in implementing it. SMEs are not fully using the cloud
computing services even if the cloud services will reduce costs that are related to software
licensing, maintenance and upgrading of systems. This can be achieved by using the pay as
you use model (Sultan, 2011).
1.5 Objectives of the study
The primary objective of this research is to understand the roles of costs and security in the
implementation of cloud computing by small and medium enterprises in Pretoria. To help
achieve this primary objective, the following two specific objectives were identified:

 To identify and quantify cost issues that negatively affects the implementation of cloud
computing technology amongst the small and medium business in Pretoria Area.

 To identify and quantify security issues that negatively affects the implementation of
cloud computing technology amongst the small and medium business in Pretoria
Area.
1.6 Significance of the study
Cloud computing is viewed as another option in implementing technology innovation (RioBelver et al. 2012). However, there is a slow response in implementing such technology by
SMEs and this is attributed to factors such as cost and security risks (Bayrak, 2013).
This study, then becomes important in improving the implementation rate of cloud computing
by SMEs in Pretoria area. Furthermore, improve awareness of cloud computing benefits that
cloud computing has to offer. The findings are useful to owners of SMEs and to IT managers
who may consider accepting cloud computing for their businesses, and to IT advisors and
those who can find themselves in an advising role in the implementation of cloud computing.
5

1.7 Research Scope
The research focuses mainly on issues of costs and security issues in implementing cloud
computing by small and medium business in the Pretoria area. Furthermore, the enthusiasm
of SMEs in cloud computing has to do with cost savings, however, there are still concerns
with the costs of cloud computing and security of data in the remote location. Mostly data
loss.
1.8 Research Limitation
This research focuses on SMEs with activities in the Pretoria area, hence the findings may not
be generalized to other areas. The research study only focuses on costs and security issues
that influences the implementation of cloud computing. As such, other factors might exist that
has influence on the implementation of cloud computing by SMEs.
1.9 Research Methodology
According to Bryman & Bell (2007), a research method is a procedure for gathering data. The
research methodology provides a framework of theory and answering the research questions
and meeting the study objectives (Creswell, 2009).
This study has made use of survey strategy. The quantitative method is used in this research
to investigate issues affect the implementation of cloud computing by small and medium
business in the Pretoria area. The primary data were acquired from 120 SMEs in Pretoria
area.
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1.10 Data Collection

According to Saunders et al. (2009:144) Survey strategy allows researchers to collect
quantitative data which can be analysed quantitatively using descriptive statistics. Primary
data were collected by means of a survey using online self-administered questionnaire. A
questionnaire is a survey instrument used to elicit information about the population by
questioning a sample of respondents (Malhotra, 2010:211). A questionnaire was developed
with 11 questions and were divided into two sections. Section A, was developed for
demographic details and section B for cloud computing details. A questionnaire was used in
this study to collect data from 120 of SMEs in Pretoria. The questionnaire was made available
to the respondents via the email.
1.11 Data Analysis
The study was conducted using the survey method of gathering data through an online
questionnaire. The data analysis was performed on data collected from 102 responded SMEs.
The data analysis techniques used are descriptive statistics and chi-square tests. Descriptive
statistics enable you to describe and compare variable numerically (Saunders et al. 2009:
444). Tools such as frequency tables were used to profile SME and interpret the data. Chisquare is a statistical test commonly used to compare observed data with data that would
expect to obtain, according to a specific hypothesis (Saunders et al. 2009:452).
1.12 Ethic Consideration

According to Saunders et al. (2009:183), Ethics is concerned with behaviour in relation to
others. Standard ethical procedure and guidelines as prescribed by the Tshwane University of
Technology were followed while collecting data. The approval ethical letter for the study
(Attached on Appendix C) was obtained from faculty of management science research ethics
committee at Tshwane University of Technology. An introduction letter was received from
7

the director of business school to ease data collection, to describe the research and the
importance of the study.
All participants of the study took part in the study voluntarily. Respondents were informed
that they could withdraw from the stud without having to explain the reasons. All responses
will be kept strictly confidential. All responses data obtained from respondents were made
anonymous and were kept in confidence. Each of the participants of the study willingly took
part in the study.
1.13 Chapter Outline

The chapters of this study are outlined as follows:

Chapter 1: Introduction: this chapter provides an introduction to the background of the
study, the study rationale, the motivation of the study as well as the research questions that
needs to be answered to resolve the research problems. The chapter also provides research
objectives, research methodology and statistical method of data analysis used in this study.
Chapter 2: Literature review: this chapter provides a literature review on concepts of cloud
computing and SMEs. The researcher discusses the cloud deployment models, characteristics
of cloud and cloud services. The SMEs definitions are discussed, the cloud computing costs
and cloud computing security are discussed.
Chapter 3: Research methodology: this chapter describes the research methodology and
research design process. In addition, the researcher discusses the study population, sampling
design, questionnaire design, reliability and validity, data collection, data analysis and lastly
ethics considerations.
Chapter 4: Results: in this chapter, the results of the questionnaire are presented in this
study. The results of data analysis and interpretations of data collected on the cost and
security issues in implementing cloud computing by small and medium enterprises in around
Pretoria are presented.
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Chapter 5: Discussion of results: in this chapter, the results are analysed in detail and
interpreted in relation to the key research objective, which is to identify and quantify factors
that affect the cost and security of cloud computing in small and medium-sized enterprises
operating in Pretoria.
Chapter 6: Conclusion and recommendations: In chapter six, the research findings are
summarized and conclusion. Further, the recommendations for future research are given.
Figure 1.1 shows the layout of the study. 1:

Figure 1.1: Layout of the study (Researcher)
1.14 Chapter Summary

In this chapter, the researcher introduced the background of study, research questions and
objectives of this study. The primary objective of this research is to understand the roles of
costs and security in the implementation of cloud computing by small and medium enterprises
in Pretoria. The data collection and data analysis methods were discussed. The layout of the
study was explained. In the next chapter, the researcher, reviews the literature in support of
this study.
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CHAPTER 2: LITERATURE REVIEW
In this chapter, the researcher reviews literature on key concepts of this research. This chapter
is structured as follows. The researcher discusses the definition of cloud computing (section
2.1), cloud computing architecture, including essential characteristics (section 2.2.1), cloud
service model (section 2.2.2) and cloud deployment model (section 2.2.3). In addition, the
researcher discusses the definition of SMEs (section 2.3.1), the importance and uniqueness of
SMEs (section 2.3.3) and the potential use of cloud computing in SMEs (section 2.4).
In Chapter 1, the main objectives of this research (section 1.5) were established, which is to
understand the roles of costs and security in the implementation of cloud computing by small
and medium enterprises in Pretoria. The two issues, namely costs and security are discussed
in cloud computing costs (section 2.5) and cloud computing security (section 2.6).

2.1 Cloud computing definition
According to the literature, cloud computing has different definitions. Youseff et al. (2008)
define the Cloud Computing as a new paradigm that allows users to use infrastructure over
the internet as a service.
Armbrust et al. (2010), define Cloud computing a collection of hardware and software that
runs in a data centre and enables computing model.
The National Institute of Standards and Technology (NIST) defines cloud computing as “a
model for enabling ubiquitous, 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
service-provider interaction” (Mell & Grance, 2011).
10

For the purpose of this study, the definition by NIST (Mell & Grance, 2011), was chosen
because it covers deployment model, characteristics of cloud computing and service models.
2.2 Cloud computing architecture
According to figure 2.1, the cloud computing architecture is composed of three key elements:
deployment models, service models and essential characteristics.

Figure 2.1: cloud computing architecture (Mell and Grance, 2011)
11

2.2.1 Essential Characteristics
The characteristics of cloud computing are:

Figure 2.1: Essential characteristics (Mell and Grance, 2011)
 On demand self-service: The ability to acquire and use cloud services anytime such as
servers or virtual machine, network storage without help from the service provider. It
allows the service provider to provide services according to customer’s demand (Mell
& Grance, 2011).

 A broad network access: The ability to access a web based interface from the internet
using different devices such as mobile phone or laptops.

 Resource pooling: A pool of service provider’s IT resources shared among several
customers using a multi-tenant model.

Physical server or virtual machines and

network resources belonging to different customers.

 Rapid elasticity: A capability to automatically adapt to customer’s demand. The
demand can scale up or downwards.

 Measured service: Resource usage is measured or tracked for both the service provider

and customer. The example includes monitoring usage on processing, storage, and
CPU hours
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2.2.2 Cloud service models

Figure 2.3: Cloud service model
(http://www.bsmreview.com/bsm_cloudcomputing.shtml)
As depicted in figure 2.3 Service models are categories into:

 Software as a Service: An application cloud. Software’s products are provided as a
service. They are delivered on demand over the web or internet. The Service provider
manages the applications, operating system, network and physical servers almost
everything in the cloud. The end users directly run applications on the cloud, these is
no need to install the application or to upgrade the physical server. Some examples of
software as services are Microsoft Office365, Google Mail and CRM software’s.

 Platform as a Service: A platform cloud. Service provider provides a platform to build
and distribute applications. At PaaS level, the service provider manages the platform.
The end user does not have control. Some examples of platform as service are
Microsoft Azure and Google App engines.
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 Infrastructure as a Service: An infrastructure cloud. Infrastructure such as data
storage, processing power and network capability are acquired from the service
provider. At IaaS level, end users have more control and flexibility. User can deploy
any application over any operating system. Some examples of infrastructure as a
service are Microsoft Azure and Amazon Web Services.
Software as service is seen as the main concept behind cloud computing, regardless of
deployment model (Erdogmus, 2009).
2.2.3 Cloud deployment models
According to researchers (Rath, 2012; Marston et al. 2011), Cloud deployment models are:

 Public cloud, is where cloud infrastructure is owned by a service provider. The services
are available to a larger group or the public via the internet. Example of public clouds
are, Microsoft Azure, Google Apps and Amazon Web Services.

 Private cloud, is the cloud infrastructure that is built and managed within an
organization.

 Community cloud, is the cloud infrastructure owned by group of organisation with the
same goals and missions.

 Hybrid cloud, is derived from the mix of public and private cloud.
2.3 Small and Medium business (SMEs)
The GEM report, 2014 estimates that small and medium business contributes around 45%
towards the GDP and employ 50% of the workforce (GEM, 2014). This section defines the
small and medium business and the importance and uniqueness of SMEs.
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2.3.1 Definitions of SMEs
According to literature various researchers in the field of small and medium business have
different definition regarding small and medium business. SMEs may be defined from both
an International perspective and South African perspective. The difference in the definitions
is about the variables used in the description of SMEs.
In the USA, SMEs are defined as those who employ 500 people, annual revenue of 50
Million dollars (US Small Business Administration, 2008). The European commission,
recommendations 2003/361, defines the small and medium enterprises based on staff
headcount and turnover. Medium enterprises are those which have 250 people and a turnover
of 50 million Euros and Small enterprises are those which employs 50 or less staff with a
turnover of 10 million Euros (Commission, 2003).
In the South Africa context, small business is defined as those employing between 5 and 50
employees and medium size are defined as those that employ between 51 and 200 employees
(National Small Business Act as amended, Act 26 of 2003).
2.3.2 Importance and uniqueness of SMEs
In South Africa, Small and medium enterprises play a major role in the growth of the
economy. According to Venter and Boshoff (2007) the importance of SMEs is the creation of
employment and economic wealth.
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The South Africa government initiatives, to support the SMEs by establishing entities such
the Small enterprise development agency (SEDA), Khula and Umsobomvu youth fund to
facilitate the growth of small and medium business.
According to Survey on SME, SMEs they contribute up to 40% of gross domestic products
(GDP) and 60% of employment. SMEs plays a crucial role in the country's economy, creating
jobs and contributing to GDP. SMEs makes a significant contribution to economic activities
and employments of the country (Farrington, 2009).
However, SMEs are faced with multiple challenges. According to the survey titled
“Accelerating the growth of SMEs in South Africa”, the top five challenges that are faced by
SMEs are business funding, access to market opportunities, access to government
opportunities, lack of commercialization and skills shortage to operate a highly technical
industry.
Cloud computing can play an important role in SMEs by offering Information Technology
(IT) resources as a service or as pay as you use model. SMEs can exploit the cloud computing
technology to operate efficiently and maximize their net income objectives. SME’s can take
the advantage of services offered by cloud computing without the need to invest in
information technology infrastructure and skills.
2.4 Potential use of Cloud Computing in SMEs.
Cloud computing services have potential for SMEs are

 Competitiveness, cloud computing services provide SMEs with enterprise class
technology. An SME can focus on their business strategy (Alpern, 2011).
16

 Security, cloud computing services can improve security by updating software to fix
bugs. The cloud computing allows small businesses to enhance the security of their
systems.

 Scalability, cloud computing services have the ability to scale upwards and down
depending on SMEs business requirements.

 Flexibility, cloud computing services enable employees to work in any location and it
improves collaboration and sharing. Cloud services can meet the business demands.
Data can be accessed from any laptop, mobile phone or tablet.

 Costs, cloud computing services have no upfront investment in hardware or software
(Vouk, 2008). The cost model of cloud computing services is pay as you use. Cloud
computing also cuts down on costs. Cloud computing services allow access to IT
expertise without for full time employees (Grossman, 2009:24).

 Innovation, cloud computing services allow new products to produce immediately or to
test new products.

 To configure and set up IT resources according to the requirements or demands
(Lozano & Marks, 2010)

 Maintenance, cloud computing services lower maintenance costs of software, backup
and hardware.

 Automatic software updates, cloud computing services include the security and
software updates.

 Environmentally friendly, cloud computing services improve efficiency and power
usage. Improves on the server space needed and saves the environment.
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2.5 Cloud computing costs.
Costs can be classified as business operating costs and opportunity costs. The interest among
SMEs regarding cloud computing is mainly on cost savings.
Armbrust et al. (2010), argues that SMEs does not have to purchase new equipment’s during
their peaks and the nonpeak times. The cloud cost model of pay as you use can be a huge cost
benefit for SMEs. The SMEs can scale up for their peak periods demands and then scale
down afterwards. They will have to pay for the way they have used.
According to Miller (2009), cloud computing lowers the cost of hardware by offering prompt
access to hardware resources, with no upfront capital investments for SMEs. They no longer
demand to power high price computes, this will decrease power utilization and memory
space.
SMEs no longer has to buy different software’s. Cloud computing will bring down the costs
of establishing and maintaining software’s. Software’s are upgraded on the cloud. This will
reduce maintenance costs for SMEs.
Hardware are maintained by the cloud provider, this will contribute to lower maintenance,
hardware, installation and support cost for SME. SMEs no longer need to employ IT experts.
Cloud computing can bring down their IT administrative costs (Rosenthal et al. 2009).
Cost savings in cloud remain the key driver for implementing cloud computing.
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2.6 Cloud computing Security
Computer security is the protection of information and data. There seem to be benefits of
moving towards cloud computing, but SMEs has to overcome security challenges. Security
remains one of the most important implementation issues for SMEs.
Security concerns were highlighted as an obstacle for those considering cloud computing
(Zissis and Lekkas, 2012). These are some of the major concerns for SMEs regarding
security.

 In the cloud computing, resources are shared with other users. SMEs are concerned
with their data being accessed by an unauthorized. (Zissis and Lekkas, 2012;
Teneyuca, 2011)

 In the cloud computing, data is stored in different places. SMEs have no idea where the
data is stored (Hay, Nance, & Bishop, 2011).

 A cloud service provider has access to all the data and this could be used for
unauthorized purposes (Armbrust et al. 2010).

 Data is stored in different locations, might cause legal compliance issues (Zissis &
Lekkas, 2012).

 Access and control to the encryption or decryption keys.
Security measures should be built to prevent any breach of security to hardware, software and
data.
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2.7 Chapter summary
In this chapter, the researcher discussed, in particular the concept of cloud computing and
SMEs. From the literature review the definition of cloud computing has been standardised to
the National Institute of Standards and Technology (NIST). The definition includes elements
used widely in the cloud computing community (Mell and Grance, 2011).
Cloud computing is changing the way the IT is being provided and managed. SMEs stand to
profit from pay-per-use model of cloud. Some of the benefits of cloud computing included,
cost saving, pay as you use model and reduced turnaround times (Miller, 2009).
Although cloud computing has ways to improve SMEs, however, like any technology most of
the SMEs are not very confident in implementing it. Some of the hinders on cloud computing
are security and constant internet connects and data loss (Miller, 2009).
In chapter three the research methodology and research design are discussed.
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CHAPTER 3: RESEARCH METHODOLOGY
In the previous chapter, the researcher discussed the literature review of key concepts of this
research. In order to understand the roles of costs and security in the implementation of cloud
computing by small and medium enterprises in Pretoria. In this chapter, the researcher
discusses, the issues to consider before choosing an appropriate research approach are
discussed. The rest of this chapter is structured as follows. The researcher discussed the
research design (section 3.2). The underlying research philosophy is discussed in section 3.3.
The research approach is discussed in section 3.4.

In section 3.5 research strategy is

discussed and the research methods are discussed in section 3.6. In the sections that come
after, the study population (3.7), sampling design (3.8), questionnaire design (3.9), reliability
and validity (3.10), data collection (3.11), data analysis (3,12) and lastly ethics considerations
(3.13) are discussed.

3.1 Research Methodology
The research methodology outlines the researcher course of action in answering the research
questions. It also outlines the collection of data.
According to Bryman & Bell (2007) a research method is a procedure for gathering data. The
research methodology provides a framework of theory and answering the research questions
and meeting the study objectives (Creswell, 2009). The objective of this study was to identify
issues such costs and security that affect the implementation of cloud computing by small and
medium business in the Pretoria area.
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3.2 Research Design
The successful research requires a preliminary planning structure. The appropriate research
approach was selected using the “Research Onion Model” based on Saunders et al. (2009).
The research steps or the onion layers that would be used for this research is shown in the
following Figure 3.1.

Figure 3.1: Research Onion (Saunders et al. 2009)
The layers of the onion include research philosophies, research approaches, research
strategies, choice, time horizons and techniques and procedures. The research philosophy is
linked to research questions that needs to be answered (Corbin & Strauss, 2008).
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3.3 Research philosophy
The research philosophy is presented as the first layer of the research onion. Values and
views about the research are expressed in the research philosophy. According to Simpson
(2009), the researcher philosophy is chosen based on assumptions about the views and
opinion and the way in which you view the world. A research philosophy can be positivism,
realism, interpretivism and pragmatism as shown in Figure 3.2.

Figure 3.2: Research Philosophy (Saunders et al. 2009)
For the purposes of this research, a positivism paradigm was adopted as the research
philosophy. According to Saunders et al. (2009:129), Positivism is concerned with natural
scientists that relies on observation of reality and statistics and experiments. The choice of
research philosophy informs on how the research questions are answered and the choice of,
research approach, research strategy and research technique. The positivism approach was
chosen because the SMEs in Pretoria were the focus of this study and positivist studies
generally attempt to test the theory of cloud computing and quantify measures of variables
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such as costs and security how they influence the decisions about implementing the cloud
computing in their business.

3.4 Research Approach
According to Saunders et al. (2009), there two types of approaches for research which are
inductive approach and deductive approach.

Figure 3.3: Research Approach (Saunders et al. 2009)
3.4.1 Inductive Approach
The inductive research approach is based on transforming specific observations into a general

theory (Crowther and Lancaster, 2008).
The Inductive approach starts with a specific observation, formulate research objectives and
questions, collection of data, results. Lastly, the theoretical statement is developed as depicted
in figure 3.4
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Figure 3.4: Induction Approach (Bryman and Bell, 2007)
3.4.2 Deductive Approach
The deductive research approach is based on transforming general observations into a specific
theory (Crowther and Lancaster, 2008).
The deductive approach starts with a specific observation, formulation of research question,
collection of empirical data, data analysis and findings, hypothesis and lastly revision of
theory as depicted in figure 3.5
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Figure 3.5: Deductive Approach (Bryman and Bell, 2007)
According to Maxwell (2005), a researcher must connect research philosophy with the
research approach. This study used the deductive approach since it focusses on theory testing.
The objective of this study was to identify issues such costs and security that affect the
implementation of cloud computing by small and medium business in the Pretoria area. The
theory about cloud computing was reviewed from the literature. Afterwards a strategy was
developed on how to collect data regarding the implementation of cloud computing by small
and medium enterprises in around Pretoria. In conclusion, the results of the study survey were
analysed to find out the reality. The study is deductive orientation
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3.5 Research Strategy
According to Saunders et al. (2009:141) specifies that research strategies depend on the
following:

 The research questions and research objectives
 The extend of the existing knowledge

 The researcher’s control over actual events
The study is driven by a desire to understand the roles of costs and security in the
implementation of cloud computing by small and medium enterprises in Pretoria. The key
question is “What are the costs and security issues that are affecting the implementation of
cloud computing by SMEs in around the Pretoria Area?”. The achievement of research
objectives depends on data collected from SMEs. This data will be obtained from an online
questionnaire
The strategy can include a number of different approaches, such as experimental research,
surveys, case study, action research, grounded theory, ethnography and archival research.
Experimental
The experimental strategy is predominately in science laboratory research. According to
Saunders et al. (2009:142), the experiments are defined is a form of research that more into
natural science. The experiments are concerned with whether there is a link between two
variables. Experimental research refers to the strategy of creating a research process that
examines the results of an experiment against the expected results (Saunders et al. 2009).
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Survey
The survey strategy is usually associated with deductive approach. According to Saunders et
al. (2009:144), The survey strategy is frequently used and they tend to be used for exploratory
and descriptive research. The survey strategy allows to collect quantitative data which allow
analyses quantitatively.
Case study
According to Saunders et al. (2009:145), a case study is defined as “a strategy for doing
research which involved an investigation of a particular interest”. The case study strategy has
the ability to generate answers to research questions. The case study, they tend to be used
often in explanatory and exploratory research.
Action Research
According to Saunders et al. (2009:147), Action research emphasizes the purpose of the
research, research in action rather than research about action. It involves examining practice
to establish that it corresponds to the best approach. It tends to involve reflective practice,
which is a systematic process by which the professional practice and experience of the
practitioners can be assessed.
Ethnography
According to Saunders et al. (2009:147), Ethnography is emanated from the field of
anthropology. The purpose is to describe and explain the social world. Ethnography involves
the close observation of people, examining their cultural interaction and their meaning
(Bryman, 2012).
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Archival Research
According to Saunders et al. (2009:147), An archival research strategy is one where the
research is conducted from existing materials such as administrative records and documents.
The kind of research may involve a systematic literature review, where patterns of existing
research are examined and summed up in order to establish the sum of knowledge on a
particular study, or to examine the application of existing research to specific problems.
For the purpose of this study, the survey strategy was used. The survey strategy is associated
with deductive approach. The survey strategy allows to collect quantitative data which allow
analyses quantitatively. A questionnaire was used as the survey method for gathering primary
data. A questionnaire is a survey instrument used to elicit information about the population
by questioning a sample of respondents (Malhotra, 2010:211). Questionnaires, according to
(Hair et al. 2003:139), allow the collection of quantitative data from a large population.

3.6 Research Methods
According to Saunders et al. (2009) research methods are based on data collection and data
analysis. The research method can be categories into quantitative, qualitative or mixed
methods (Punk, 2003). Quantitative research is associated with the numeric data collection
and analysis, while qualitative methods use non-numerical data or data other than words, such
as pictures or video clips.
This study has made use of survey method that is quantitative in nature. The main target of
quantitative research is to gather numerical information for quantifying and to analyse using
statistical techniques. Quantitative research is used when the relationship between variables
measured (Robinson, 2002).
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For this study, data were collected via an online questionnaire and was statically analysed and
represented using graphs. Quantitative data were acquired from 120 SMEs in Pretoria area.
The quantitative method is used in this research to investigate issues affect the
implementation of cloud computing by small and medium business in the Pretoria area.
The main approach followed a descriptive research aim at identifying issues such costs and
security that affect the implementation of cloud computing by small and medium business in
the Pretoria area.

3.7 Study Population
According to Wheather and Cook (2000), a study population is defined as a list of individual,
organisations or items where sample can be drawn from (Wheather & Cook, 2000:201).
The target population of this study consisted of small and medium business in the Pretoria
area. The study quantifies measures of variables such as costs and security how they influence
the decisions about implementing the cloud computing in their business.

3.8 Sampling design and sample size
According to Singleton and Straits (2005) defines sampling as selection of a subset of cases
of the total number of units in order to draw conclusions. To achieve the research objectives a
conclusion should be made about the sample of the target population Saunders et al. (2009).
A sampling method can be classified as probability or non-probability.
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A random sampling technique was used. Simple random is defined as a probability sample in
which population element has an equal chance of being selected (Cooper & Schindler,
2003:160). The total sample size was 120 businesses in the Pretoria area.

3.9 Questionnaire Development
A questionnaire is a survey instrument used to elicit information about the population by
questioning a sample of respondents (Malhotra, 2010:211). A questionnaire was used in this
study to collect data from 120 of SMEs in Pretoria.

3.9.1 Questionnaire design
An online survey questionnaire was used as the main instrument to gather quantitative data
for this study. Based on the size of the sample (120), a survey by means of self-administered
questionnaires was best suited to this study (Babbie & Mouton, 2003: 258). The questionnaire
was designed around a range of formulating statements as a means to explore respondents’
perceptions of cloud computing concepts, costs and security issues.
The questionnaire consisted of two sections.
 Section A contains demographic characteristics of respondents. Five data variables
were tested, namely, the type of industry, position of person, number of staff
members, duration of operation and annual turnover.
 Section B contains variables or statements regarding the perceptions of respondents on
cloud computing. Six variables were tested, namely, the degree in which cloud
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computing is used in the business, timeframe avail for cloud computing services,
primary reasons for using cloud computing, cost of cloud in Rand, key obstacles,
security related difficulties.
3.9.2 List of variables
Research concepts should be operationalised according to David and Sutton (2004), through
the development of appropriate operational definitions. The operational variable is how you
define and measure a specific variable as used in the study. The table 3.1 is a summary of all
the variables used in the study and possible values.
Table 3.1 List of Variables
Variable of Study

Possible Values

Type of Industry

Manufacturing

Construction

Electricity, Gas & Water
Mining, Quarrying

Agriculture, forestry and hunting
Wholesale
Retail

Financial, Real Estate & business

Transport, Storage & Communication
Community, Social & Personal
Catering & Accommodation
Other

Position of person

Position (1,2,3,4)

Duration of operation

Duration in years (1,2,3,4)

Number of staff members

Number of staff (1,2,3,4)

Annual turnover

Amount in Rand (1,2,3,4)
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Degree of cloud computing

1,2,3,4,5

Primary reason for using cloud computing

1,2,3,4,5,6,7

Time frame for cloud computing service

Duration (1,2)

Cost of cloud computing in Rand

An open ended question

Key obstacles experienced by business

An open ended question

Security-related difficulties

An open ended question

3.9.3 Dependent variable and independent variables

According to Saunders et al. (2009:360), Variable is individual element or attribute upon
which data have been collected. Dependent variable, the variable that changes in response to
changes in other variables. The independent variable, that causes changes to the dependent
variables. The dependent variable is: “The use of Cloud Computing”. The following are the
independent variables of study Type of Industry
 Position of person

 Number of staff members
 Duration of operation
 Annual turnover

 Degree of cloud computing

 Time frame for cloud computing service

 Primary reason for using cloud computing
 Cost of cloud computing in Rand

 Key obstacles experienced by business
 Security related difficulties
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3.10 Reliability and Validity
According to Collis and Hussey (2003), the validity of data depends on the structure of the
questions on the questionnaire and how they related to study. In this study some questions
were own constructs this needs to be check and improve for reliability. To ensure reliability
and validity, five sample questionnaires were distributed to randomly selected respondents.
The purpose of the exercise was to pilot and test the questionnaire for any issues, such as
questions that might be interpreted ambiguously. Following obtaining feedback from the
respondents and further analysis, the questionnaire was further refined to produce the final
version that was distributed to the targeted group of participants. The reliability was checked
by using the Cronbach alpha technique. A coefficient value of 0.70 is an acceptable level.
3.11 Data Collection

Primary data were collected by means of a survey using online self-administered
questionnaire. The questionnaire was made available to the respondents via the electronic
email.
The invitation email was sent with a cover letter and a link to the survey as per figure 3.4.
A questionnaire (Appendix C) was developed. The questionnaire of the study was pre-tested
and validated before it is used for data collection.

Figure 3.4: Page link
Only 102 questionnaires were returned, giving an effective response rate of 85%.
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3.12 Data Analysis
The study was conducted using the survey method of data gathering through an online
questionnaire. A particular data collection and analysis, strategy are followed by the
researcher for the survey questionnaire for collecting data from SMEs. The data were
analysed using descriptive statistics and chi-square test.
Descriptive statistics enable you to describe and compare variable numerically (Saunders et
al. 2009: 444). Tools such as frequency tables were used to profile SME and interpret the
data. Chi-square is a statistical test commonly used to compare observed data with data we
would expect to obtain, according to a specific hypothesis (Saunders et al. 2009:452). The
degree of confidence was used to test the association between the use of cloud computing and
type of industry, position of person, number of employees, the duration of the business,
annual turnover and time frame for cloud computing.
The statistical package SPSS (Statistical Package of the Social Science) was used in the data
analysis. The program SPSS version 23 was used in this study. The data were analysed using
the descriptive statistics and Pearson Chi-square test, to understand the cost and security
issues that affect the implementation of cloud computing by small and medium business in
Pretoria.
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3.13 Ethical considerations
Standard ethical procedure and guidelines as prescribed by the Tshwane University of
Technology were followed while collecting data. The approval ethical letter for the study
(Attached at Appendix A) was obtained from faculty of management science research ethics
committee at Tshwane University of Technology.
An introduction letter was obtained from the director of business school to ease data
collection, to describe the research and the importance of the study. All participants of the
study took part in the study voluntarily. Respondents were informed that they could withdraw
from the stud without having to explain the reasons. All responses will remain strictly
confidential. All responses data obtained from respondents were made anonymous and were
kept in confidence. Each of the participants of the study willingly took part in the study.

3.13 Chapter Summary
In this chapter, the researcher discussed research methodology, techniques and materials used
in the study for data collection and data analyses. In addition, the following were discussed,
the sampling design, questionnaire, reliability of measurements, data collection and data
analysis for the study. And lastly the ethical procedures used for collecting data from
respondents as part of the study. In the next chapter, the results obtained from data analysis
are discussed.
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CHAPTER 4: RESULTS OF THE STUDY
In the previous chapter, the researcher discussed the research methodology and research
design process. In this chapter, the researcher discusses the results of the questionnaire. The
results of data analysis and interpretations of data collected on the cost and security issues in
implementing cloud computing by small and medium enterprises in around Pretoria are
presented. The rest of this chapter is structured as follows. The first section (4.1), focuses on
the results of the survey, section (4.2) demographic profile of SMEs and lastly section (4.3)
cloud computing.
4.1 Results of the Survey
The online survey was conducted using a structured questionnaire. The empirical data were
obtained by using an online questionnaire that was formulated in chapter 3 section 3.9. The
population of the study was SMEs in Pretoria. A total of 102 questionnaires were returned
and analysed. A response rate of 85 percent was achieved.
4.2 Demographic profiles of SMEs
A total of 102 usable questionnaires where return, which were further analysis. According to
Proctor (2000:157) the demographic data are needed to obtain basic information about the
respondent. Demographic data for this study includes the industry of the SME, the position of
the respondents, number of staff employed by the SME, duration in the operation of the SME
and the annual turnover of the SME. Frequency tables and percentages were used to analyse
the demographic profiles of SMEs. Frequency tables help the researcher to be able to describe
the spread of the sample.
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4.2.1 Question 1: Type of Industry in which business operates
Respondents were drawn from the following sectors of the economy: Manufacturing,
Construction, Electricity, Gas and Water, Mining, Quarrying, Wholesales, Retail, Financial,
Real Estate and Business, Transport, Storage and Communication, Community, Social and
Personal, Catering and Accommodation, Other Services.
Table 4.1 Type of Industry in which business operates

Manufacturing
Construction
Electricity, Gas and Water
Mining, Quarrying
Agriculture, forestry and Hunting
Wholesales
Retail
Financial, Real Estate and Business
Transport, Storage and Communication
Community, Social and Personal
Catering and Accommodation
Other
Total

Frequency
10
15
5
2
5
6
9
10
10
11
10
9
102

Percent
9.8
14.7
4.9
2.0
4.9
5.9
8.8
9.8
9.8
10.8
9.8
8.8
100.0

Valid Percent
9.8
14.7
4.9
2.0
4.9
5.9
8.8
9.8
9.8
10.8
9.8
8.8
100.0

Table 4.1 depicts, the findings in the industry or sector of the economy where the SMEs
belonged to. The largest industry sector is construction with a percentage of 14.71%,
followed by Community, Social and Personal (11.76%), Manufacturing (9,80%), Financial,
Real Estate and Business (9,80%), Transport, Storage and Communication (9,80%), Catering
and Accommodation (8,82%), Other (8,82%), Wholesales (5,88%), Electricity, Gas and
Water (4,90%), Agriculture, forestry and Hunting (4,90%) and Mining, Quarrying (1.96%).
Therefore, most of the SMEs sampled belonged to Construction, Community, Social and
Personal.
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4.2.2 Question 2: Position of a person operating the business
The Figure 4.1, depicts on the position of the respondent from the SMEs. The findings are
that 69.61% of the respondents were Owners of the SMEs, 13, 73% were Non-IT Managers,
11% were SMEs’ employee and 4.90% were SMEs’ IT Managers. Given that the sample was
randomly chosen the findings shows that the majority of the respondents were the owners of
the SMEs.

Figure 4.1: Position of the respondents
4.2.3 Question 3: Number of staff members in business
The results on the number of staff members within the SMEs. The Table 4.2, depicts that
48.04% of the SMEs employ 1- 9 employees, 30.39% of the SMEs employ 10 – 19
employees, 14.71% of the SMEs employ 20 – 49 employees, whilst 6.86% of SMEs employ
50 – 100 employees. The findings depict that majority of the SMEs sampled has employees
between 1 – 9 employees.
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Table 4.2 Number of Employees in the SME
1 - 9 employees
10 - 19 employees
20 - 49 employees
50 - 100 employees
Total

Frequency
49
31
15
7
102

Percent
48.0
30.4
14.7
6.9
100.0

Valid Percent
48.0
30.4
14.7
6.9
100.0

4.2.4 Question 4: Duration of operation of business.
The results for the duration of operation of the SME. Figure 4.3, depicts that sixty-two
percent (62%) of SMEs are more than 7 years in existence, seventeen percent (17%) is for 13 years and 4-6 years’ category. Less than four percent (4%) is for newly formed business.

Figure 4.2: Duration of operations of business
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4.2.5 Question 5: Annual turnover of business in Rand value
The results on the annual turnover of business in rand value. Table 4.3, depicts that fifty-one
percent (51%) of the SMEs turnover is less than R2 Million, 42.16% turnover is between
R2.1 – R15 Million, 4.90% turnover between R15.1 – R50 Million and 1.96% turnover of
more than R50 Million. The findings depict that majority of the SMEs sampled had turnover
of less than R2Million
Table 4.3 Annual turnover of business in Rand Value

Less than R2 Million
R2.1 - R15 Million
R15.1 - R50 Million
More than R50 Million
Total

Frequency
52
43
5
2
102

Percent
51.0
42.2
4.9
2.0
100.0

Valid Percent
51.0
42.2
4.9
2.0
100.0

4.3 Cloud computing
Besides the demographic characteristics the following questions regarding cloud computing
were asked to the respondents to determine cloud computing awareness and factors such as
costs and security.

4.3.1 Question 6: Degree to which cloud computing is used by business
This question is trying to establish the current level of usage of cloud computing technology
by our SMEs. Figure 4.4, depicts that 32% of respondents have a low usage of cloud
computing, 30% have a very low usage, 26% have a basic/moderate usage while 6% have a
high usage and 5% have very high usage. This means that the concept and understanding of
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cloud computing have not yet filtered through in SMEs as less than 40% of the participants
were confident about their understanding of cloud computing

Figure 4.3: Degree to which cloud computing is used by business
4.3.2 Question 7: Timeframe to avail cloud computing services
This question asked to the respondent is the timelines for implementation of cloud computing
services in their SMEs. Table 4.5.1, depicts that 75% of respondents have 6 months to a year
to consider the cloud computing, 25% of respondents have less than 6 months to implement
the cloud computing. The results depict that majority of the SMEs are currently don’t use
cloud computing
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Table 4.4 Timeframe for Cloud Computing services

4.3.3 Question 8: Primary reasons for cloud computing
There are many reasons for a business to consider cloud computing. Those reasons include,
improve business continuity and disaster recovery capabilities, avoid capital expenditure on
hardware, software, IT support and information security, avoid capital expenditure on
hardware, software, IT support and information security, flexibility and scalability of IT
resources, Increase computing power, Improve Application functionality and integration and
Dynamically allocate computing resources
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Figure 4.4: Primary reason for using cloud computing
A question was asked for the Primary reasons for using cloud computing in the survey. Figure
4.5 shows the answers presented by the respondents, the main reasons for using cloud
computing are Improve business continuity and disaster recovery capabilities (30.39%),
Avoid capital expenditure in hardware, software, IT support and information security
(27.45%), Increase the computing power (52.94%), Flexibility and Scalability of IT resources
(32.35%) Improve Application functionality and integration (24.51%) Dynamically allocate
computing resources (12.75%) and other precisions (8.82%).
4.3.4 Question 9: Costs of cloud computing in Rand
The important factors to be considered for implementing cloud computing in SMEs is costs.
This question is trying to establish how SMEs feels about the costs of cloud computing. Table
4.5 shows some of the costs of cloud computing on the Rand value by different respondents.
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Table 4.5 Costs of Cloud Computing in Rand

4.3.5 Question 10: Key obstacles in implementing cloud computing
Respondents explain the key obstacles experienced by business in implementing cloud
computing. Some of the reasons by different respondents are captured in table 4.6.
Table 4.6 Key obstacles
Text Entry
Knowledge of cloud
I don't have the know how
No idea of cloud computing
Waiting for costs to come down
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IT resources and skills
No Training on Cloud Computing
Stable Internet connection
no knowledge of computers

4.3.6 Question 11: Security related difficulties in implementing cloud computing
Respondents explain the security perceptions or difficulties in implementing cloud
computing. Some of the reasons by different respondents are captured in table 4.7.
Table 4.7 Security
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4.4 Degree of Association Test
The crosstab analysis is presented in this section. The Pearson chi-square test of association
(Dawson and Trapp, 2004), was used to test the strength of association. The decision rules
of the Pearson chi - square are:

 At the 5% level of significance, the strength of association between two categorical
variables is said to be statistically significant if the P-value is smaller than 0.05.

 If the P-value is greater than or equal to 0.05, it is said that the two variables are
independent of each other at the 5% level of significance.

 Pearson’s chi-square tests of association (Dawson and Trapp, 2004) were performed
between the variable Y and each of the other independent variables of the study.

The following variables were tested for the association with the dependent variables, namely
the type of industry, position of person, number of employees, the duration of the business,
annual turnover and timeframe for implementing cloud computing services.

Table 4.8: Chi-Square Test - Type of Industry * Degree of cloud computing used
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio

Linear-by-Linear Association
N of Valid Cases

Value

49.648
56.632
a

2.417
102

df

44
44
1

Asymptotic
Significance (2sided)

.258
.096
.120

a. 60 cells (100.0%) have expected count less than 5. The minimum expected count
is.10.
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Table 4.8, depicts the chi-square of (0.258), the results of the study indicate that there is no
correlation between type of industry in which business operates and the degree to which
Cloud Computing is used by business. The above value of the chi square is insignificant, so
we cannot conclude the hypothesis.
Table 4.9: Chi-Square Test – Position of person * Degree of cloud computing used
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value

df

12.671
13.998
.040
102
a

12
12
1

Asymptotic
Significance (2sided)

.393
.301
.841

a. 17 cells (85.0%) have expected count less than 5. The minimum expected count
is.25.

Table 4.9, depicts the chi-square of (0.393), the results of the study indicate that there is no
correlation between the position of the person and the degree to which cloud computing is
used by business. The above value of the chi square is insignificant, so we cannot conclude
the hypothesis.
Table 4.10: Chi-Square Test- Number of staff * Degree of cloud computing used
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value

16.218
16.712
.851
102
a

df

12
12
1

Asymptotic
Significance (2sided)

.181
.161
.356

a. 14 cells (70.0%) have expected count less than 5. The minimum expected count is.34.
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Table 4.10, depicts the chi-square of (0.181), the results of the study indicate that there is no
correlation between the number of staff and the degree to which cloud computing is used by
business. The above value of the chi square is insignificant, so we cannot conclude the
hypothesis.
Table 4.11: Chi-Square Test- Duration of operation * Degree of cloud computing used
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio

Linear-by-Linear Association
N of Valid Cases

Value

10.993a
10.261
.626
102

df

12
12
1

Asymptotic
Significance (2sided)

.530
.593
.429

a. 13 cells (65.0%) have expected count less than 5. The minimum expected count
is.25.

Table 4.11, depicts the chi-square of (0.530), the results of the study indicate that there is no
correlation between duration of operation of the business and degree to which cloud
computing is used by business. The above value of the chi square is insignificant, so we
cannot conclude the hypothesis.
Table 4.12: Chi-Square Test-Annual turnover * Degree of cloud computing used
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value

25.240
21.189
1.048
102
a

df

12
12
1

Asymptotic
Significance (2sided)

.014
.048
.306

a. 14 cells (70.0%) have expected count less than 5. The minimum expected count is.10.
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Table 4.12, depicts the chi-square of (0.014), the results of the study indicate that there is a
correlation between annual turnover of the business and degree to which cloud computing is
used by business. The results show that the value of P < 0.05 is significant.
Table 4.13: Chi-Square Test- Timeframe * Degree of cloud computing used
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value

.737
.763
.639
102
a

df

4
4
1

Asymptotic
Significance (2sided)

.947
.943
.424

a. 4 cells (40.0%) have expected count less than 5. The minimum expected count is 1.27.

Table 4.13, depicts the chi-square of (0.947), the results of the study indicate that there is no
correlation between timeframe to avail cloud computing services and degree to which cloud
computing is used by business. The above value of the chi square is insignificant, so we
cannot conclude the hypothesis.

4.5 Chapter Summary
In this chapter, the researcher reported on the results of this with the aim of understanding the
use of cloud computing services by SMEs looking at issues such as costs and security and
costs. The results were obtained from descriptive analysis, such as frequency tables and chisquare tests. In the following chapter, the findings obtained from the study are discussed by
the researcher.
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CHAPTER 5: DISCUSSION OF RESULTS
In this chapter, the researcher discusses the empirical evidence collected from respondents as
analysed. The analysis was performed in relation to research objectives as starting at (section
1.5). To identify and quantify factors that negatively affects the implementation of cloud
computing amongst the small and medium enterprises in Pretoria. To assess and determine
awareness of cloud computing amongst the small and medium enterprises in Pretoria. A
quantitative approach was used to gather evidence from the online survey
5.1 Response Rate
For this study, the online survey questionnaire was issued to SMEs in Pretoria area. The
collected number of 102 respondents. A response rate of 85 percent was reached.
Surveys on SMEs draws small number of respondents. A recent study by Garg and Choeu
(2015) from 200 randomly selected SMEs, recorded 48 responses and a study by Hinde and
van Belle (2012) recorded 72 responses.
A study by Madisha and Van Belle (2009) recorded 104 responses which is similar to our
study. The responses are less than the target of 120 responses. The reasons for no
participation of SMEs could be rejecting survey requests, less willingness to participate in the
study and afraid to disclose information.
5.2 Demographic profiles of SMEs
The demographic characteristics that we collected for this study were
 The Industrial sector of the SMEs
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 The position of the respondent

 Number of staff employed by the SMEs
 Duration in operation of the SMEs and
 The annual turnover of the SMEs.

5.2.1 Industry Sector
The results given in the previous chapter 4 (section 4.2.1) in table 4.1 depicts, the industry
sector of the economy where the SMEs were drawn. Construction is the largest industry
sector represented at 14.71% of the responses, followed by Community, Social and Personal
at 11.76%, Manufacturing at 9.80%, Financial, Real Estate and Business at 9.80%, Transport,
Storage and Communication at 9.80%, Catering and Accommodation at 8.82%, Unspecified –
Other at 8.82%, Wholesales at 5.88%, Electricity, Gas and Water at 4.90%, Agriculture,
forestry and Hunting at 4.90% and Mining, Quarrying at 1.96%. The sample for this study
drawn, most of the SMEs sampled belonged to Construction, Community, Social and
Personal.
5.2.2 The position of the person operating the business
The results given in the previous chapter (section 4.2.2) in figure 4.1 depicts, the findings on
the position of the respondent in the SME. The results indicate that 69.61% of the respondents
were SMEs Owners, 13, 73% were Non-IT Managers, 11% were SMEs’ employees and less
than 4.90% were SMEs’ IT Managers. Given that the sample was randomly chosen the
findings shows that the majority of the respondents were the owners of the SMEs. The results
depict that SMEs decision making is made by the owners.
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5.2.3 Number of staff members in business
The results given in the previous chapter (section 4.2.3) in table 4.2 depicts, that 48.04% of
the SMEs employ 1 - 9 employees, 30.39% employ 10 – 19 employees, 14.71% employ 20 –
49 employees and 6.86% employ 50 – 100 employees. The findings depict that majority of
the SMEs sampled had employees between 1 – 9 employees.
5.2.4 Duration of operation of business
The responses to the question of duration in the operation of a business, the results indicate
that 62% of SMEs are more than 7 years in existence, 17% of SMEs are in, 1- 3 years and 4-6
years’ category. Less than four percent (4%) of the SMEs are newly formed business.
The findings depict that majority of SMEs are more than 7 years in existence at 62 percent.
The results help in understanding the stability of a SMEs. The SMEs that were newly formed
business at 4.90 percent being less than one year.

5.2.5 Annual turnover of business in Rand value.
The results given in the previous chapter (section 4.2.5) in table 4.3 depicts, the annual
turnover of business in rand value. The result shows that approximately fifty-one percent (51)
of the SMEs turnover is less than R2 Million, followed by forty-two and sixteen percent
(42.16) turnover is between R2.1 – R15 Million, thirdly more than four percent (4.90)
turnover between R15.1 – R50 Million and lastly more than one percent (1.96%) turnover of
more than R50 Million. The findings depict that majority of the SMEs sampled had turnover
of less than R2 Million.
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5.2.6 Summary of demographic profiling of SMEs
In summary, the sample presented a balanced picture of SMEs. The following industry
sectors were used in the study, Manufacturing, Construction, Electricity, Gas and Water,
Mining, Quarrying, Wholesales, Retail, Financial, Real Estate and Business, Transport,
Storage

and

Communication,

Community,

Social

and

Personal,

Catering

and

Accommodation, Other Services. The results depict that most of the SMEs belongs to the
Construction Industry followed by Community, Social and Personal.
Given that the sample was randomly chosen the findings depict that majority of the
respondents were the owners of the SMEs. Most SMEs decisions are made by the owners and
they employed between 1 – 9 employees. Our results depict stability of SMEs, sixty-two
percent (62) of SMEs are more than 7 years in existence. Their annual turnover is R2 Million

5.3 Degree of cloud computing
The responses to this question assess the overall understanding of cloud computing by SMEs.
The question establishes the degree to which cloud computing is used by business. The results
depict that at 32% of SMEs have low usage of cloud computing, 30% percent have a very low
usage, 26 % percent have a basic/moderate usage while only 6% have a high usage and 5%
have very high usage. This means that the concept and understanding of cloud computing
have not yet filtered through in SMEs as less than (40) percent of the participants were
confident about their understanding of cloud computing.
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5.4 Timeframe to avail Cloud Computing Services
The questions asked to the respondent is the timelines for implementation of cloud computing
services in their SMEs. Table 4.5.1 depicts, that 75% of respondents have 6 months to a year
to consider the cloud computing, 25% percent of respondents have less than 6 months to
implement the cloud computing. The results depict that majority of the SMEs are currently
don’t use cloud computing.

5.6 Primary reasons for Cloud Computing
Respondents were asked to identify the primary reasons for using cloud computing. The
results depict that, the main reasons for using cloud computing are to improve business
continuity and disaster recovery capabilities at 30.39%, Avoid capital expenditure in
hardware, software, IT support and information security at 27.45%, Increase the computing
power at 52.94%, Flexibility and Scalability of IT resources at 32.35%, Improve Application
functionality and integration at 24.51%, Dynamically allocate computing resources at 12.75%
and unspecified or other reasons at 8.82%.

5.7 Open-ended questions
The questionnaire included three open questions, the first question related to the costs of
cloud computing in rand value. The series of answers including, 6000, 5000, 4500 per
month, R6000 pm and R5700.
The second question related to the key obstacles experienced by businesses in implementing
cloud computing. The series of answers includes, knowledge of cloud, no idea of cloud
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computing, waiting for costs to come down, training in the cloud, stable internet connection,
IT resources and skills.
The last question related to security in the cloud. Respondents reported a series of responses,
including hacking and losing data in the cloud, virus attack which will cause loss of data,
fraud and identity theft, security breach, data location and loss of control.

5.8 Degree of Association Test
The following variables were tested for the association with the dependent variables, namely
the type of industry, position of person, number of employees, the duration of the business,
annual turnover and timeframe for implementing cloud computing services.
Using the defined significance of 0.05, at the chi-square of (0.014), the results depict annual
turnover of the business have been found correlated with the degree of employees to which
cloud computing is used by business.

5.9 Reliability using Cronbach’s alpha
The term reliability refers to the consistency of the questionnaire. Reliability types are
internal consistency, interrater and test-retest.
Cronbach’s alpha is used to measure the reliability of the questionnaire. Cronbach’s alpha
will tend to increase when the correlations between the items increase. The coefficient
measures the internal consistency of the test. Cronbach’s alpha maximum value is 1 and the
minimum is 0. The alpha should be 0.70 or more
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Cronbach Alpha was used in this study to measure reliability. The raw data and standardized
variables are shown in Table 5.1. The data from the study depict the raw data and the
standardized variables are around 0.70 which indicate reliability
Table 5.1: Cronbach’s Alpha

Reliability Statistics

Cronbach's Alpha

.672

Cronbach's Alpha Based
on Standardized Items

.700

N of Items

4

5.10 Chapter Summary
In this chapter, the researcher discussed the detailed discussion of the results obtained from
data analyses. Descriptive analysis and chi-square test results were discussed to answer the
research questions. In the next chapter, the researcher discusses the study conclusions and
recommendations that could be made based on findings obtained from the study.
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS
6.1 Chapter overview
In this chapter, the researcher, concludes the entire research. This study is driven by a desire
to understand the roles of costs and security in the implementation of cloud computing by
small and medium enterprises in Pretoria. The rest of this chapter is structured as follows. The
researcher discussed a summary of research (section 6.2), recommendations (section 6.3).
Furthermore, the limitation of this study is discussed (section 6.4) and the future research in
cloud computing is given in section 6.5.

6.2 Summary of research
The primary objective of this research is to understand the roles of costs and security in the
implementation of cloud computing by small and medium enterprises in Pretoria (section
1.5). To help achieve this primary objective, the following two specific objectives were
identified:

 To identify and quantify cost issues that negatively affects the implementation of cloud
computing technology amongst the small and medium business in Pretoria Area.

 To identify and quantify security issues that negatively affects the implementation of
cloud computing technology amongst the small and medium business in Pretoria
Area.
The research questions were formulated to address the factors that impact on implementation
of cloud computing by small and medium enterprises in the Pretoria area. The research
questions that need to be answered by this study are:
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 What are the cost issues that are affecting the implementation of cloud computing by
SMEs in around the Pretoria Area?”
 What are the security issues that are affecting the implementation of cloud computing
by SMEs in around the Pretoria Area?”
After reviewing the literature, it became evident that SMEs still have limited understanding of
cloud computing. Many small and medium enterprises would like to benefit from cloud
computing agility and innovation. However, there are still concerns around the costs and
security factors regarding the cloud computing.
 Cloud computing technology and services generate promising opportunities for SMEs
to collaborate and create new competitive advantages in the current digital business
context (Petrakou et al, 2011).
 The empirical data results show that more than 62% of SMEs have a low usage of cloud
computing. The results depicted that the level of awareness or understanding of cloud
computing has not yet filtered through in SMEs
Cost saving is seen as the main driver to the cloud implementation by SMEs.

 Cloud computing allows SMEs to reduce the investment cost, project risk, and the
operation and maintenance costs (Khan, Zhang, Khan, & Chen, 2011). According to
Armbrust et al. (2010), Cloud Computing provides a costing model that pays for use
of computing resources.
 Cost saving from the hardware, software and infrastructure (Miller, 2009)
 SME agrees that costs are concerns regarding the adoption of cloud computing. From
the empirical data, the series of answers including, 6000, 5000, 4500 per month,
R6000 pm and R5700.
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 According to Armbrust et al. (2010), Cloud Computing provides a costing model that
pays for use of computing resources. Cloud Computing can be significantly cheaper in
comparison to buying and maintaining in-house data centre.
SMEs are concern about how security can be achieved in the cloud computing environment.

 The concept of security includes data privacy, confidentiality and auditability of cloud
(Zhang, Cheng, & Boutaba, 2010).

 SME agrees that security are concerns regarding the adoption of cloud computing.
Respondents reported a series of responses including hacking and losing data in the
cloud, virus attack which will cause loss of data, fraud and identity theft, security
breach, data location and loss of control.
The empirical data were obtained by using an online questionnaire that was formulated in
chapter 3 section 3.9. A total of 102 completed questionnaires were returned. A response rate
of 85 percent was achieved. The dependent variable of this study was identified as “the use of
cloud computing” by SMEs in Pretoria Area. The independent variables are the factors such
as costs and security issues. The main findings of this study are as follows:

 The findings of this study indicated that, construction is the largest industry sector
represented at 14.71% of the respondents, followed by Community, Social and
Personal at 11.76%, Manufacturing at 9.80%, Financial, Real Estate and Business at
9.80% respectively.
 The concept and understanding of cloud computing have not yet filtered through in
SMEs as less than 40% of the participants were not confident about their
understanding of cloud computing.
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 The timeframe to implement cloud computing. The majoring of the SMES at 75 percent
of the total respondents have 6 months to a year to consider the cloud computing and
25 percent have less than 6 months to implement.
 The study highlighted that cloud computing offers benefits such fast rollout of hardware
space, data protection, and virtualization and sharing resources. It is important for the
SMEs to realize the potential of cloud computing.
 The study highlighted that SMEs perceived cloud computing as the main driver to
improve business continuity and disaster recovery capabilities, avoiding capital
expenditure in hardware and software, IT support and information security, increased
computing power, flexibility and scalability of IT resources, improving application
functionality, integration and dynamic allocation of computing resources.
 SMEs agree that costs and security are the main factors that influence the adoption of
Cloud computing. The costs of cloud computing need to be carefully balanced. Cloud
computing offers a cost model of pay as you use. This can be seen as the main drivers
and hidden costs such as data loss insurances, supports and disaster recovery can be
seen as hinders.
 SMEs are more concern about data breach and data loss. They are concerned about
sensitive business, data security that can be exposed in the cloud. According to
Marston et al (2011), Security and other issues need to be tackled for cloud computing
to be viable for SMEs. Cloud Providers can increase data safety and low risks. They
can improve their security software and security maintenance.
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6.3 Recommendations
The following recommendations are offered for the study recommends that

 To provide SMEs with information about cloud computing services. The information
will help SMEs to assess the risk assorted with a particular cloud service, compare
product offering from different service providers.

 SMEs, owners should improve their understanding of cloud computing and be able to
adopt cloud computing as an enabling technology.

 Increase the awareness of cloud computing among SMEs to enable them to compete
globally.

 SMEs can benefit from the cloud computing costs model since is more operational
expenditure as compare to capital expenditure.

 The main driver to cloud computing by SMEs is Cost saving.

 Government supported is a need for policies on cloud computing and enabling the
environment for the adoption of cloud computing such as connectivity, infrastructure
and funding.

 SMEs need to embrace cloud computing as a strategic choice not as a technology
choice.

 Cloud computing can benefit SMEs by reducing their product development or service
lifecycles.

 SMEs needs to develop a clear business plan or a roadmap to adopt cloud computing.
 SMEs needs to decide on the approach before moving data to the cloud computing.

 Service providers need to give assurances that the security and cost concerns of SMES
are being addressed.
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 Cloud service providers will have to increase confidence in the cloud environment by
interacting with SMEs.
6.4 Limitation of the study
This research focuses on small and medium enterprises. The sample selected was in the
Pretoria area, hence the findings may not be generalised to a larger population of SMEs.
The researcher considered only costs and security issues that influences the implementation
of cloud computing.

There may be other factors as well that have an influence on

implementation of cloud by SMEs, but it would be a different research study. Further studies
in Gauteng province or other areas might pose different results.

6.5 Future research
Future researchers are all important for SMEs to understand the concept of cloud computing.
The following are some of the future researches that can be taken in Pretoria area or in
another area to extend knowledge in this field.

 Further research can be conducted in other area using qualitative data
 A study on SWOT analysis as an efficient instrument for understanding internal and
external factors of adopting cloud computing by SMEs.
 A study on how SMEs can embrace cloud computing as their survival strategy.
 A study on how the protection of personal information (POPI) act will affect the
implementation of cloud computing by SMEs.
 A study on best practices on adoption of cloud services by SMEs to minimize costs.
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 A comparative study between SMEs that are adopted cloud computing and those that
are non-adopted.
6.6 Chapter Summary
In this chapter, the researcher, presented a summary of the main findings and
recommendations based on literature and findings from this study. The study limitations were
discussed and further areas of research were identified.
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8. APPENDICES
8.1 Appendix A: Ethics form
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8.2 Appendix B: Permission letter
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8.3 Appendix C: Questionnaire
COST AND SECURITY ISSUES IN IMPLEMENTING CLOUD COMPUTING BY
SMALL AND MEDUIM-SIZED ENTERPRISES IN PRETORIA
1. Type of industry in which business operates
Manufacturing

Construction

Electricity, Gas and Water

Mining and Quarrying

1

2

3

4

Retail

7

Financial, Real Estate and Business

8

Transport, Storage and Communication

9

Community, Social and Personal

10

Agriculture, forestry and hunting

5

Catering and Accommodation

11

Wholesale

6

Other

12

2. Position of person operating the business
Owner

1

Manager IT

2

Manager Non-IT

3

Employee

4

76

3. Number of staff members in business
1 – 9 Employees

1

10 – 19 Employees

2

20 – 49 Employees

3

50 – 100 Employees

4

4. Duration of operation of business
Less than one year

1

1 – 3 years

2

4 -6 years

3

7 years or more

4

5. Annual turnover of business in Rand value
Less than R 2 Million

1

77

2.1 – 15 Million

2

15.1 – 50 Million

3

More than R50 Million

4

6. Degree to which cloud computing is used by business
Very high

1

High

2

Moderate

3

Low

4

Very low

5

7. Time frame to avail cloud computing services
3 – 6 Months

78

6 Months to 1 Year

8. Primary reason for using cloud computing
Improve business continuity and Disaster recovery capabilities

Avoid Capital Expenditure on Hardware, Software, IT Support and
Information Security

Increase Computing Power

Flexibility and Scalability of IT Resources

Improve Application Functionality and Integration

Dynamically allocate Computing Resources

Other

9. Cost of cloud computing in Rand

79

10. Key obstacles experienced by business

11. Security-related difficulties

Thank you for participating in the study.

80

8.4 Appendix D: Frequency Tables

N Valid

1. Type of
Industry in
which
business
operates?

Missing

102

Statistics

4. Duration 5. Annual
3. Number
of
turnover of
of staff
operation business in
members in
of
Rand
business?
business?
value?
102

0

102

0

102

0

6. Degree to
which Cloud
Computing is
used by
business?

102

0

7. Time frame
to avail Cloud
Computing
services?

102

0

0

Frequency Table
1. Type of Industry in which business operates?
Frequency

Manufacturing

10

Construction

Electricity, Gas and Water
Mining, Quarrying

Agriculture, forestry and Hunting
Wholesales
Retail

Financial,
Business

Real

Estate

Transport,
Storage
Communication

and

Community, Social and Personal
Catering and Accommodation
Total

14.7

5

4.9

4.9

2

2.0

2.0

5

4.9

4.9

6

5.9

5.9

10

9.8

9.8

10

9.8

9.8

11

10.8

10.8

9

8.8

8.8

102

81

9.8

14.7

10

Other

9.8

Valid Percent

15

9

and

Percent

8.8

9.8

100.0

8.8

9.8

100.0

3. Number of staff members in business?

Frequency

1 - 9 employees

10 - 19 employees

48.0

31

20 - 49 employees

6.9

102

4. Duration of operation of business?

Frequency

100.0

Percent

5

48.0
30.4

14.7

7

Total

Valid Percent

30.4

15

50 - 100 employees

Less than one year

49

Percent

4.9

14.7
6.9

100.0

Valid Percent

4.9

1 - 3 years

17

16.7

16.7

7 years or more

63

61.8

61.8

4 - 6 years

17

Total

16.7

102

100.0

5. Annual turnover of business in Rand value?
less than R2 Million

Frequency

R2.1 - R15 Million

52

Percent

51.0

43

R15.1 - R50 Million
Total

Very high
High

5
6

Valid Percent

51.0
42.2

4.9

4.9

2

2.0

2.0

102

100.0

100.0

6. Degree to which Cloud Computing is used by business?
Frequency

100.0

42.2

5

More than R50 Million

16.7

Percent

4.9
5.9

Valid Percent

4.9
5.9

Moderate

27

26.5

26.5

Very low

31

30.4

30.4

Low

Total

33
102

82

32.4
100.0

32.4
100.0

7. Time frame to avail Cloud Computing services?
3 -6 months

Frequency

26

6 months to 1 year

76

Total

102

83

Percent

25.5
74.5

100.0

Valid Percent

25.5
74.5

100.0

8.5 Appendix E: Chi-Square Analysis
Case Processing Summary

1. Type of Industry in
which business operates? *
6. Degree to which Cloud
Computing is used by
business?

N

Cases

Valid

Percent

102

N

Missing

Percent

100.0%

0

N

0.0%

Total

Percent

102

100.0%

1. Type of Industry in which business operates? * 6. Degree to which Cloud Computing is used
by business? Cross tabulation
6. Degree to which Cloud Computing is
used by business?

1. Type of
Industry in
which business
operates?

Manufacturing
Construction
Electricity, Gas
and Water
Mining,
Quarrying
Agriculture,
forestry and
Hunting
Wholesales
Retail

Count

Very
high
0

High Moderate Low
1

5

0

Very
low Total
4

10

Expected
Count

.5

.6

2.6

3.2

3.0

10.0

Expected
Count

0

0

3

6

6

15

.7

.9

4.0

4.9

4.6

15.0

Expected
Count

0

0

0

4

1

5

.2

.3

1.3

1.6

1.5

5.0

Expected
Count

0

0

0

1

1

2

.1

.1

.5

.6

.6

2.0

Expected
Count

0

0

0

2

3

5

.2

.3

1.3

1.6

1.5

5.0

Expected
Count

1

0

1

2

2

6

.3

.4

1.6

1.9

1.8

6.0

1

1

4

2

1

9

Count
Count
Count
Count
Count
Count

84

Financial, Real
Estate and
Business

Transport,
Storage and
Communication
Community,
Social and
Personal

Catering and
Accommodation
Other

Expected
Count

.4

.5

2.4

2.9

2.7

9.0

Expected
Count

0

1

4

4

1

10

.5

.6

2.6

3.2

3.0

10.0

Expected
Count

2

0

1

6

1

10

.5

.6

2.6

3.2

3.0

10.0

Expected
Count

0

0

5

3

3

11

.5

.6

2.9

3.6

3.3

11.0

Expected
Count

0

1

2

2

5

10

.5

.6

2.6

3.2

3.0

10.0

Expected
Count

1

2

2

1

3

9

.4

.5

2.4

2.9

2.7

Expected
Count

31

9.0

102

5.0

6.0

27.0

33.0

31.0

102.0

Count
Count
Count
Count
Count

Total

Count

5

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

49.648a
56.632
2.417
102

6

df

Asymptotic
Significance
(2-sided)

1

.120

44
44

.258
.096

a. 60 cells (100.0%) have expected count less than 5. The
minimum expected count is.10.
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27

33

Case Processing Summary

N

2. Position of person
operating the business? *
6. Degree to which Cloud
Computing is used by
business?

Cases

Valid

Percent

102

N

100.0%

Missing

Percent

0

N

0.0%

Total

Percent

102

100.0%

2. Position of person operating the business? * 6. Degree to which Cloud Computing is used by
business? Cross tabulation
6. Degree to which Cloud Computing is
used by business?

2. Position of Owner
person operating
the business?

Very
high

Count

3

Total

23

21

71

4.2

18.8

23.0

21.6

71.0

Expected
Count

0

0

1

4

0

5

.2

.3

1.3

1.6

1.5

5.0

Expected
Count

0

0

4

4

6

14

.7

.8

3.7

4.5

4.3

14.0

Expected
Count

2

1

3

2

4

12

.6

.7

3.2

3.9

3.6

12.0

Expected
Count

5

6

27

33

31

102

5.0

6.0

27.0

33.0

31.0

102.0

Count
Count

Chi-Square Tests

Pearson Chi-Square

19

Total

3.5

Count

Employee

5

Low

Expected
Count

Manager IT Count
Manager
Non-IT

High Moderate

Very
low

Value

12.671a

df

12

86

Asymptotic
Significance
(2-sided)

.393

Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

13.998

12

.040

.301

1

102

.841

a. 17 cells (85.0%) have expected count less than 5. The minimum
expected count is.25.

Case Processing Summary

N

3. Number of staff
members in business? *
6. Degree to which Cloud
Computing is used by
business?

Cases

Valid

Percent

102

N

100.0%

Missing

Percent

0

N

0.0%

Total

Percent

102

100.0%

3. Number of staff members in business? * 6. Degree to which Cloud Computing is used by
business? Cross tabulation
6. Degree to which Cloud Computing is
used by business?

3. Number of staff 1
9 Count
members
in employees
Expected
business?
Count

Very
high

10
19 Count
employees
Expected
Count
20
49 Count
employees
Expected
Count
50

-

100 Count

87

3

High Moderate Low
3

13

2.4

2.9

0

2

7

1.5

1.8

0

14

13.0 15.9

Very
low

16

Total
49

14.9

49.0

12

10

31

8.2

10.0

9.4

31.0

1

4

7

3

15

.7

.9

4.0

4.9

4.6

15.0

2

0

3

0

2

7

employees
Total

Expected
Count

.3

.4

1.9

2.3

2.1

7.0

Expected
Count

5

6

27

33

31

102

5.0

6.0

Count

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

df

16.218
16.712
a

.851

31.0 102.0

Asymptotic
Significance
(2-sided)

12
12

.181
.161

1

102

27.0 33.0

.356

a. 14 cells (70.0%) have expected count less than 5. The minimum
expected count is.34.

Case Processing Summary

4. Duration of operation
of business? * 6. Degree
to
which
Cloud
Computing is used by
business?

N

Cases

Valid

Percent

102

N

100.0%

Missing

Percent

0

0.0%

N

Total

Percent

102

100.0%

4. Duration of operation of business? * 6. Degree to which Cloud Computing is used by
business? Cross tabulation
6. Degree to which Cloud Computing is
used by business?

88

Total

4. Duration
operation
business?

of Less than one Count
of year
Expected
Count
1 - 3 years
4 - 6 years
7 years
more

Total

Very
high

0

1

1

.2

.3

1.3

Expected
Count

1

0

.8

Low

2

5

1.6

1.5

5.0

7

5

4

17

1.0

4.5

5.5

5.2

17.0

Expected
Count

1

3

3

6

4

17

.8

1.0

4.5

5.5

5.2

17.0

Expected
Count

3

2

16

21

21

63

3.1

3.7

16.7

20.4

19.1

63.0

Expected
Count

5.0

6.0

27.0

33.0

31.0 102.0

Count
Count

or Count
Count

5

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

High Moderate

Value

10.993
10.261
a

.626
102

df

12
12
1

6

Asymptotic
Significance
(2-sided)

.530
.593
.429

a. 13 cells (65.0%) have expected count less than 5. The minimum
expected count is .25.

89

27

1

Very
low

33

31

102

Case Processing Summary

5. Annual turnover of
business in Rand value? *
6. Degree to which Cloud
Computing is used by
business?

N

Cases

Valid

Percent

102

N

Missing

Percent

100.0%

0

N

0.0%

Total

Percent

102

100.0%

5. Annual turnover of business in Rand value? * 6. Degree to which Cloud Computing is used
by business? Cross tabulation
6. Degree to which Cloud Computing
is used by business?
Very
high

5. Annual turnover of less than R2 Count
business
in
Rand Million
Expected
value?
Count

3

R2.1 - R15 Count
Million
Expected
Count
R15.1
- Count
R50 Million Expected
Count

Total

More than Count
R50 Million Expected
Count
Count

Expected
Count
Chi-Square Tests

Pearson Chi-Square

Value

25.240a

df

12

90

High Moderate Low
4

14

2.5

3.1

0

2

2.1

2.5

2

0

1

.2

.3

0

13

18

Total
52

15.8

52.0

18

13

43

11.4 13.9

13.1

43.0

2

0

5

1.3

1.6

1.5

5.0

0

2

0

0

2

.1

.1

.5

.6

.6

2.0

5

6

27

33

31

102

5.0

6.0

Asymptotic
Significance
(2-sided)

.014

13.8 16.8

Very
low

10

27.0 33.0

31.0 102.0

Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

21.189

12

1.048

.048

1

102

.306

a. 14 cells (70.0%) have expected count less than 5. The minimum
expected count is .10.

Case Processing Summary

7. Time frame to avail
Cloud
Computing
services? * 6. Degree to
which Cloud Computing
is used by business?

N

Cases

Valid

Percent

102

N

100.0%

Missing

Percent

0

N

0.0%

Total

Percent

102

100.0%

7. Time frame to avail Cloud Computing services? * 6. Degree to which Cloud Computing is
used by business? Cross tabulation
6. Degree to which Cloud Computing is
used by business?

7. Time frame to avail 3
-6 Count
Cloud
Computing months
Expected
services?
Count

Total

Very
high

6 months Count
to 1 year Expected
Count
Count

1

6

9

1.3

1.5

6.9

8.4

7.9

26.0

4

5

21

24

22

76

3.7

4.5

20.1 24.6

23.1

76.0

5.0

6.0

27.0 33.0

31.0 102.0

Chi-Square Tests

91

6

27

33

9

Total

1

5

Expected
Count

High Moderate Low

Very
low

31

26

102

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

.737a
.763
.639
102

df

4
4
1

Asymptotic
Significance
(2-sided)

.947
.943
.424

a. 4 cells (40.0%) have expected count less than 5. The minimum
expected count is 1.27.
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