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ABSTRACT 

Globally the Small and medium enterprises (SMEs) are the main drivers of the economic 

growth and the big data analytics has been seen as a support solution to help the SMEs to 

grow and become competitive. The primary goal of this study is to focus on growth, 

efficiency and effectiveness of SMEs using big data analytics. It also stresses how the big 

data analytics can add value to the SMEs by using available information to do the 

meaningful and well-informed business decisions (Ogbuokiri et al., 2015). 

Coleman et al. (2015) claim that the big data analytics is currently the buzzword in many 

organizations globally; it can add value in products and services development and 

improvements, in customer relations, in profitability and in the creation of competitive 

advantage using available data and information. They also claim that according to the 

research, many SMEs are not yet using big data analytics and they are therefore behind 

regarding the big data analytics benefits (Coleman et al., 2015).  

In this study, the challenges that SMEs face in the adoption of the big data analytics and 

how to overcome them will be discussed. There will also be some recommendations in 

order to assist SMEs in how they can manage their available resources to be able to adapt 

the big data analytics. 

 

Keywords: SMEs, Big data analytics, IT, Data Warehousing, Business Intelligence, Cloud, 

MI, Open Source, Internet, Computing. 
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CHAPTER ONE 

1.1 ORIENTATION AND PROBLEM STATEMENT 

1.2 INTRODUCTION 

The ‘Big Data’ is a combination of vast and complicated amounts of data (sometimes 

called the volume, variety and velocity problem). The Big Data information increases 

exponentially and therefore becomes difficult or impossible to work with using standard 

database management systems or analytical solutions (Davenport, 2013:4). 

Scholz (2016:14) unpacked the Big Data in the following eight components:  

Table 1.1 Big Data components 

Components Definitions 

Volume Various digital channels such as internet, 

social media, online shopping sites and 

Google analytics increase the amount of 

information available every second. 

Variety The available data is in different kinds of 

structures. It is unstructured, semi 

structured and structured. 

Velocity This is a rate of speed at which that the data 

can be produced, processed and 

consumed. 

Veracity The level of data trustworthiness. The level 

of trust that one can rely on when using the 

data. 

Variability The data comes in different forms and from 

different sources and is produced in 

different periods. 

Complexity The more the amount of data increases, the 

more difficult it is to manage and to use. 

The amount of information increases every 

second and, therefore, it ends up being a 
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challenge to control and manage correctly. 

Value This refers to the benefit that one receives 

from collecting and using the data. Proper 

usage of the information must add a value 

one way or the other. 

Viability This refers to cost effectiveness of using 

and investing in the data management. The 

befit should exceed the cost of data 

collection and management. 

Source: Scholz (2016:14) unpacked the Big Data in the following eight components. 

Zicari (2015) maintains that Big Data is not a clear-cut term; but rather is a classification of 

the ever-increasing cumulative amount of unstructured, semi-structured and structured 

data. It consists of massive datasets that are increasing exponentially every second and 

that are too enormous and raw for processing using traditional data processing tools such 

as MIS. The datasets have grown beyond the capability of normal database software tools 

to capture, process, analyze, store, control, manage and turn them into useful business 

decisions. 

In simple terms, the Big Data is the process whereby organizations accumulated so much 

information from both internal and external sources, and now it is difficult for them to 

process and make right business decisions from that data, especially using traditional data 

processing applications (Wedgwood, 2014:2). SAS (2016) also, explains Big Data as an 

exponentially growing collection of both structured and unstructured data.  It increases on 

a daily basis in zettabytes (ZB) which is the highest number of the unit byte for digital 

information. The Big Data assists on insight analysis and helps in improving companies’ 

strategic decision-making process. 

The considerable increase in the use of the social media, web and other disruptive 

technologies, has created a massive growth in data recently. These enormous amounts of 

information are now captured, stored, processed, analyzed and shared on a daily basis by 

many organizations and this results in what is known as the Big Data. Nowadays data is 

regarded as one of the most important assets for any agency and should be fully utilized 

by organizations in order to fully benefit from it (Abdulla, 2014:7).  
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In many organizations, the problem is that new data can take two to three days before it is 

analyzed and by the time it is ready to be used, it is already out-of-date. A real-time 

analytical tool in needed when interpreting Big Data; because the current Information 

Management Systems (MIS) are not as efficient as they should be (Oracle, 2014:26). 

Alsooj (2013:38) claims that the utilization of analytics that are entirely driven by the 

collected data within an organization, mainly helps the businesses to evaluate their 

performances; and for making well-informed business decisions that are useful and 

beneficial for all stakeholders. The collection and application of such data and related 

analytics have led to the development of the concept of Big Data analytics.  

Many researchers, such Benda (2016:311-312); Zang & Ye (2015:42) have a universal 

agreement that Big Data has four components which are named the V features, these are 

volume, variety, velocity, and value. The V features comprise an extensive collection of 

data, exponential information growth and more convincing results. 

Volume: The rapidly increasing information on internet popularity, social media, cloud 

computing and wireless technologies have resulted in massive amounts of data.  

Variety: Data complexity is another feature of Big Data, nowadays data is not only 

structured, but it is also unstructured and semi-structured. 

Velocity: Due to the fast-growing data volumes, the extremely fast processing tools are 

also needed to process and make sense out of this enormous amount of information in the 

shortest space of time, or in real-time if possible. If not, the data will lose its value. Real-

time response is another feature of the Big Data. 

Value: Most of the unstructured data does not have valuable information that is needed to 

make business decisions; first it has to be cleaned and adequately manipulated before it 

can be used. Therefore, raw value data is one of the leading features of the Big Data 

analytics.  

The four primary dimensions mentioned above are used to better understand Big Data 

(Suwaidi, 2014:2, Bateman, 2015:2 and Davenport, 2013:3).   

The purpose of the strategic drivers for Big Data applications is to provide the 

organizations with the quality of the data, to enhance the operations of the businesses, to 

make better business decisions, to avoid disruptions and also to achieve a competitive 

edge on other competitors. Below are some of the benefits of adopting Big Data: 

• Risks detection and management 
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• Failure or incident forecast 

• Threat analysis 

• Non-compliance detection 

• Diagnostic and forensic analysis 

• Customers’ Behavior analysis 

• Suppliers, sales, and customer profiling 

• Perception and feeling monitoring 

• Geographic, demographic and location tracking 

• Product and service improvement 

• Data mining and aggregation 

• Network monitoring and continuity analytics (Henke, 2016:45) 

The creation of new business opportunities that can uplift the consumer can be easily 

achieved using Big Data analytics. One example is the Uber business model; it has 

developed innovative and improved services in the taxi industry that benefit the 

consumers, while creating a competitive advantage for the company at the same time 

(Wallsten, 2015:2-3). 

1.2.1 Small and Medium Enterprises 

The Small Business Development Act (102 of 1996) explains a small business as a 

separate and different business body in any sector; it may include nonprofit making 

organizations, privately owned by one or more owners and formal or informal. 

Mahembe (2011:30) interpreted that Small and Medium Enterprises can be any enterprise 

that employs fewer than 200 employees and/or has an annual turnover of less than R64 

million in South Africa.  

The description of the SMEs sector covers a wide range of enterprises, formally 

registered, informal and non-VAT registered organizations. The SME industry varies from 

medium-sized companies, such as casual micro-enterprises, self-employed vendors, to 

family businesses employing from one to over a hundred employees. The higher end of 

the range is what is known as the small- and medium-sized enterprises (SME) segment 

(SEDA, 2016:6). 

Many SME organizations are still using Information Management (IM) reporting tools, 

which is a system through which businesses are trying to increase their efficiency in the 

usage of their historical data in order to make better business decisions. A problem with 

the IM system is the fact that it uses outdated information, which is not in real-time and, 
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therefore, leads to obsolete decision making. It also leads the organizations to lose their 

competitive advantage and to eventually close down. Thus, Big Data is just as relevant in 

SMEs as it is to more prominent organizations (Oracle, 2014:26). 

Oracle (2014:26) stresses that nowadays advanced tools such as Big Data analytics are 

making it possible for any type and size of organization to create its competitive 

advantages such as real-time reporting, customer Behavior predictions and innovation.   

Big Data analytics enables SMEs to have advanced marketing analytical capabilities and 

empowers them to analyze and compare suppliers, customer trends, material costs, 

product quality and prices with those of competitors (Heyningen, 2012:28). 

1.3 CONTEXT 

Many SMEs have failed to take advantage of the Big Data analytics and to benefit from its 

capabilities because it used to be expensive. With the development of open-sources 

applications such as MongoDB, Hadoop, and Spark, servers and also data centres 

accessible through the cloud vendors, the cost of using Big Data analytics is now 

affordable. Many SMEs can now afford to adopt the Big Data analytics technologies, 

especially the cost effective open-source techniques. The well-advanced analytics and 

data integrity can provide any organization in any sector with many business opportunities 

(Ogbuokiri, Udanor & Agu, 2015:1-2). 

Big Data analytics benefits include competitive advantages: data-driven business 

decisions, innovation: unique services and product development: cross-selling; customer 

relations and retention: organization’s performance evaluation: fraud detection and 

prevention. All these benefits assist enterprises to become sustainable and to grow 

beyond their territories (Ogbuokiri et al., 2015:1-2). 

The SMEs are the backbone of a country’s economy, and it is essential to assist them in 

how they can grow and create efficient, effective and sustainable enterprises. Adoption 

and implementation of advanced technologies such as the Big Data analytics is one of the 

critical points that can assist the SMEs develop (Ogbuokiri et al., 2015:1-2).  

The value of SMEs is acknowledged globally, regardless of the country’s economic size 

and stage. The contribution that this sector makes towards economic growth, job creation 

and social advancement is highly valued and are, therefore, their adoption of Big Data 

analytics is considered the most critical tool that can assist in achieving economic growth 

and a solution to the unemployment challenges (Mahembe, 2011:13). 
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Regardless of the importance of SMEs and the contribution they make to economic 

growth; they face many challenges that hamper entrepreneurial growth. According to the 

SBP (2014:1), inadequate funding and access to finance, poor management skills, lack of 

adequate training and education are the main challenges that the SMEs are facing.  

The SBP (2014:1) also suggests that all the governments should prioritize research and 

development. The primary goal should be to promote creativity and innovative ways of 

conducting business. 

SMEs frequently expend most of their efforts on core business activities, instead of 

researching and investing in new technologies to improve their operations. As a result, 

many end up not being able to keep up with the technological changes and innovations 

(SBP, 2014:2). 

1.4    CAUSAL FACTORS 

According to Davenport (2013:12), the adoption rate of Big Data analytics by SMEs 

globally was only 5% in 2014 and thus SMEs will continue to lag behind the evolution of 

large companies (Coleman, Göb, Manco, Pievatolo, Martorelle & Reis, 2016:2). 

The causal factors for this study were as follows:  

• An Increasing awareness of the opportunities and benefits of adopting Big Data 

analytics. Previous researchers have argued that by efficiently taking and 

implementing the Big Data technologies, organizations will undoubtedly reap the 

reward of creating a competitive advantage and, therefore, sustainable enterprises 

(Obisesan, 2016:140 & Naru, 2016:5).  

• Issues and possible solutions around Big Data analytics’ implementation. The 

recommendations and potential solutions will be discussed throughout this study. 

• The value of investing in the Big Data analytics. There needs to be a clear 

comparison of the costs of adopting Big Data versus the return on investment. This 

issue will also be discussed in this study. 

• Resources management and alignment for the SMEs to enable this sector to adopt 

Big Data analytics. 

Another crucial causal factor for this study is the fact that businesses who use customers’ 

personal information should use this information ethically. Thus, implementation of the Big 

Data should always adhere to ethical procedures, such as storing and/or sharing personal 

information only with prior consent, allowing a customer to have the option of opting out of 
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such information usage, simplifying terms and conditions on documents and always being 

honest with customers’ information (Tiell & Metcalf, 2016:4-14). 

1.5 IMPORTANCE OF THIS STUDY 

An efficient SME sector is the backbone of the economy of any nation (SEDA, 2016:6) by 

creating more job opportunities for the majority of the people, providing toward the GDP 

growth, encouraging entrepreneurial innovation skill and helping to increase the country’s 

exports. 

The SMEs are experiencing huge barriers when trying to adapt to the utilization of the Big 

Data analytics, challenges such as lack of skilled developers, data scientists and analysts, 

infrastructure setup and cost management. It is, therefore, complicated to forecast the cost 

implementation of introducing Big Data analytics into SME projects.  

Should Big Data software be adequately implemented, it can give any organization 

(regardless of its size) a competitive advantage such as innovation, growth and profit 

margins, and it can, therefore, eventually contribute to economic growth (Rising, 

Kristensen & Hansen 2014:18-22). 

Bughin, Livingstone & Marwaha (2012:48-49) stress that the SMEs that try to enhance 

their value and reap the strategic advantage of their participation in the digital marketplace, 

face the challenges of integrating various internal and external functional areas. Most 

SMEs with limited resources find it very challenging to adopt new advanced technologies, 

due to lack of both in-house skills and high outsourcing costs. 

The improvements in technology, risk assessment and business models can progressively 

improve the SMEs’ effort in becoming sustainable and competitive businesses. Nowadays 

digitalized markets are the primary enablers when it comes to the organizations’ growth 

and can offer the SMEs tools to expand and enjoy the potential benefits linked to them. 

The entire value chain can be digitalized from the suppliers, retailers, customers and other 

business partners and, therefore, increase efficiency and profitability (Rausas, Manyika, 

Hazan, Bughin, Chui & Said, 2012:21-22).  

According to Brown, Manyika & Chui (2012:30), the next-generation businesses that adopt 

Big Data analytics will be able to trail the Behavior of individual customers from internet 

click streams, store their purchase preferences and model their likely action in real time. 

They will be able to recognize when a customer is about to make a purchase decision and 

move the transaction to completion by pushing preferred products and making offers with 

reward program savings. These are some of the competitive advantages that businesses 
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that adopt Big Data analytics can enjoy, by being proactive and staying ahead of their 

competitors most of the time. 

For all the reasons mentioned above the researcher feels that it is essential to conduct this 

study to find simplified processes for the adoption and implementation of the Big Data 

analytics by the SMEs. 

1.6 PROBLEM STATEMENT  

Many SMEs struggle to adopt and implement the Big Data analytics for their benefit, 

because of the wrong assumption that it is expensive and complicated. Challenging factors 

include lack of resources, tight budgets, data acquisition, storage, integration, cleaning, 

sharing, visualization, analytics and real-time reporting costs. The shortage of skills 

shortage is another obstacle, and it is also not easy to develop such skills overnight in-

house (Rising et al., 2014:18-22). 

The assumption that these problems are insolvable is common but incorrect and there are 

some solutions such as open-source, cloud computing, social media and Google analytics 

that are not expensive and can be used to overcome challenges such as the cost factor. 

Should Big Data analytics be adequately implemented, it comes with many opportunities 

and advantages such as more real-time reporting, competitive advantage, better business 

decision making, accurate performance data and creative ways of operating a business, all 

in real time (Heyningen, 2012:6).  

There are new trends and other disruptive technologies such open source and social 

media, that allow companies of any size to participate in implementing the Big Data 

analytics for a small access fee. The SMEs can gain access to numerous open-source 

technology tools such as web analytics and cloud-based options to analyze data, for 

example Google Analytics. The SMEs also need to use the appropriate infrastructure to 

efficiently manage increasingly growing volumes of data and to ensure that their data 

security and privacy implementations are in order. The support system must satisfy the 

real-time information usage to realize its true value. Failure to implement it correctly will 

result in unnecessary costs, time wastage and other potential risks (Ogbuokiri, et al., 

2015:2). 

According to Simms (2015), an effort is being made by companies to assist the SMEs to 

tackle the issues mentioned above. Topics such as skills shortage and costs versus 

benefits around Big Data analytics implementation will be discussed in this study together 
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with recommendations as to how the existing resources can be managed and aligned in 

this sector to adapt to application of Big Data analytics. 

1.7 RESEARCH OBJECTIVES 

The research objectives of the study comprise both primary and secondary objectives: 

1.7.1 Primary objectives 

The primary purpose of this research is to raise the SMEs’ awareness and understanding 

of Big Data technologies, to investigate the influence of the Big Data on SMEs, as well its 

capability to transform them. The employment of simple methods to access, adopt and 

implement this system will also be examined. Lastly an investigation into the challenges 

and entry barriers, as well as the benefits of Big Data analytics will be conducted.  

• The perceived barriers to SMEs adopting and implementing Big Data technologies. 

• The factors associated with the adoption and implementation of Big Data 

technologies. 

• The influence of the various factors on the level of turnover within the SMEs. 

1.7.2 Secondary objectives 

To achieve the primary aim of this study, the secondary goals to be realized are: 

• Introducing methods to improve or leverage the existing resources. 

• Introducing methods to assist the SMEs to set up their technological infrastructure 

in order to derive value from Big Data’s capabilities. 

• Investigating the challenges associated with Big Data analytics, such as skills 

shortage and costs versus benefits. 

• Making recommendations for solving the problems related to the adoption and 

implementation of Big Data analytics. 

• Creating rewards for formulating a managerial framework.  

• Investigating awareness with regard to Open Source technologies 

• Investigating how the SMEs can leverage Big Data ecosystems for innovation and 

creativity as well as costs versus benefits. 

• Raising awareness on how the SMEs can create sustainable enterprises through 

Big Data analytics. 

• Raising awareness around the ethics of data collection and handling. 

• Discussing security risks and possible solutions 
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This research study was conducted to encourage and to make it easy for the SME sector 

to adapt to the Big Data analytics. According to many researchers, there are countless 

benefits, such as better business decision-making and increased revenue, from using this 

technology (Ogbuokiri et al., 2015:1–2) & (Rising et al., 2014:18-22) 

1.8 THE HYPOTHESIS TO BE TESTED 

The purpose of this analysis is to test the following hypotheses in order to realise the 

objectives of the study: 

Hypothesis 1: 

The perceived barriers to SME’s adopting and implementing BIG data technologies. 

Hypothesis 2: 

The factors are associated with adoption and implementing BIG Data technologies. 

Hypothesis 3: 

The influence of the various factors on the level of turnover within the SMEs’. 

1.9 RESEARCH METHODOLOGY 

1.9.1 Literature and theoretical review 

A literature and theoretical survey of the areas of data analytics, information management 

and disruptive technologies (such as cloud computing, wireless and social media) and 

opportunities and challenges in the SME sector will be conducted in Chapter 2. Specific 

focus will be given to the Big Data analytics for SMEs together with the benefits and 

problems of its implementation as well as recommendations for resolving these problems. 

1.9.2 Empirical research 

In order accomplish the objective of this study, empirical research will be conducted, the 

sample size will be selected from the SMEs in different businesses and industries that 

engage in business with one of the major financial institutions in South Africa. This study 

aims to reach a sample of 50 respondents, which will be formed by a group of very 

knowledgeable SME owners. They will, therefore, be the best sample to provide the most 

relevant and useful information for this study. Their level of working experience will range 

from junior to executive level. 

They were asked to answer a 8-minute questionnaire, comprising questions related to their 

businesses demographics, understanding of data, their experience of Big Data analytics, 
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processes, technological terminologies and IT infrastructures, data management and the 

benefits and challenges.  

The questions will include closed-ended questions to acquire short answers that can be 

used to measure the results of the study. The quantitative research methodology will be 

used in this study to gain an understanding of the respondents underlying reasons, 

opinions and motivations with regard to Big Data analytics. 

1.9.3 Limitations 

1.9.3.1 Sources 

The publications currently available in South Africa do not have sufficient literature on the 

topic on Big Data analytics. The majority of available sources reflect the American or 

European point of view, and do not consider the data management challenges that African 

SMEs might be dealing with. 

1.9.3.2 Research 

This study will attempt to explain how the SMEs can benefit from Big Data analytics by 

managing and aligning their existing resources, and will be limited to information provided 

by: 

• The SMEs and their Information Technology departments; 

• The Information Technology professionals who will participate in this study. 

1.10 LAYOUT OF THE STUDY 

This mini-dissertation is divided into four chapters, which will be presented as follows: 

CHAPTER 1: Orientation and problem statement 

This chapter discusses the background, context of and causal factors of the study as well 

as the problem statement. It also presents an overview of the research design and layout 

of the remaining chapters. 

CHAPTER 2: Literature review 

This chapter investigates the nature of both SMEs and Big Data analytics. It also examines 

how the SMEs can manage and align their available resources to adopt Big Data analytics 

so that it can create a sustainable competitive advantage. This investigation will be 

conducted through a literature review. 

CHAPTER 3: Empirical study 
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This chapter presents the research methodology and discusses the sampling data and 

methods used in the study, how the survey instrument (a questionnaire) will be compiled, 

as well as the study participants and the data collection. The data analysis and the results 

of the investigation will also be presented and discussed. 

CHAPTER 4: Conclusions and Recommendations 

The conclusions of the study, based on the literature review and the empirical 

investigation, as well as recommendations for further research, are presented in this final 

chapter. 

1.11 CONCLUSION 

According to the literature, Big Data analytics can bring so many opportunities for SMEs. If 

implemented correctly, the Big Data can increase the enterprise's competitive advantages 

and, therefore, result in sustainable business. With right data strategies, the SMEs can 

grow from strength to strength. The SMEs managers need to fully understand the threats 

and opportunities of the Big Data analytics, as well as the solutions to the challenges in 

order to succeed in implementing it fully. Knowledge of the data governance and the 

standard ethics is also essential. 

The SMEs need to invest in research and skills development which are the only ways of 

finding the creative and innovative initiatives that can assist the businesses to grow and 

become sustainable.  

1.12 CHAPTER SUMMARY 

The basic purpose of this study is to investigate how the SMEs can manage and align their 

existing resources to adopt and implement the Big Data analytics so that they can create a 

competitive advantage and grow their business as a result. 

Based on the literature review, the relevance, importance and challenges of the Big Data 

analytics for SMEs were discussed and assessed in this study and also the proposals on 

issues related to the Big Data implementations will be put forward. 

In the problem statement, it was mentioned that Big Data analytics tools are available on 

the open-source platforms. The implementation rate will be measured by a questionnaire 

in Chapter 3 and the responses will be interpreted. The literature review, will be used to 

determine best practices and what forms the basis for an effective Big Data analytics 

implementation which will gain value for the SMEs. 
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CHAPTER TWO 

2.1 INTRODUCTION 

Rising et al., (2014:3) stresses that the SMEs are finding it difficult to adapt and take 

advantage of data-driven business decision-making; they are bewildered by the intricacies 

of Big Data analytics. Recently global economies have not performed well and, as a result, 

it is imperative for SMEs to fully understand their customers’ needs and preferences in 

order to stay competitive. Customer loyalty is more critical than ever before due to the 

fierce competition in most business sectors. 

Some of the main Big Data analytics challenges facing SMEs are: accessing the right 

data, managing it, making value out of it and meeting or exceeding customers’ needs. The 

technological requirements are another challenge when trying to adopt Big Data analytics 

(Wegener & Sinha, 2013:1-2). 

Big Data analytics is a tool available to assist companies to access useful insights such as 

the type of the customers, their Behavior, the competitors, the best suppliers and partners. 

Analyzing this information from many different sources can allow businesses to take 

advantage of various patterns and correlations in the data to advance their business 

operations (EY & Nimbus Ninety, 2015:9).  

The various tools, object and methods that can be used by SMEs to adopt Big Data 

technologies will be investigated and discussed in this chapter. Security is always a 

primary concern in data management and this will also be addressed. Recommendations 

as to how SMEs can adopt Big Data without encountering security concerns will also be 

examined. 

2.2 DEFINITION OF BIG DATA 

In many organizations processing analytics takes more than a day due to a fact that data 

increases in zettabytes every second and by the time it is ready to be used, it is outdated. 

The real-time object and analytical tools such as Big Data analytics are needed to 

overcome this problem (Oracle, 2014:26). 

Big Data is high-volume, high-velocity and high-variety information assets that demand 

low-cost, creative methods of data processing that enable improved insight, decision 

making and process automation (Gartner, 2015:1). In simple words, volume means the 

quantity or size of data available, velocity is the speed of data generation and variety 

implies that the data comes from different sources and is structured, unstructured & semi-

structured (Scholz, 2016:14). 
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According to Khan, Yahoo, Baker, Hashem, Inayah, Ali, Alma, Shiraz & Gain, (2014:5), Big 

Data comes with different forms of applications, both open-source and commercial ones. 

Some of the open source applications are MongodbDB, Hadoop, and Spark Open-source 

which were developed in a collaborative public manner. Examples of the Commercial 

applications are Aster, Datameer and SAP HANA. 

2.2.1 Big data benefits  

Kessel (2014:2) states that the data is growing exponentially currently, it is estimated that 

in 2020 it will be more than 100 0000 Exabyte’s. So any business that uses advanced 

technologies will be able to achieve greater insights on markets, customers and other 

needs. 

Figure 2.1 shows how Big Data can assist in business decision making, especially with the 

amount of data that is available; it will require very little effort to understand the customers’ 

needs, expectations and preferences better. Once their needs, expectations and choices 

are realized, it will be easy to customize and, therefore, improve their services (Kessel, 

2014:1). 

 

Figure 2.1: Benefits of big data analytics.               

Source: Vision graphics, (2017) 

New business products and service development are also two of the solutions that result 

from Big Data. Given the amount of information available based on customer transactions, 
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complaints and compliments, other lines of services or products that can add value to the 

business can be developed and, therefore, increase the SMEs revenue (Henke, 2016:45). 

According to Davenport (2013:16-17), optimization of costs, returns on investment and 

improved revenues are some of the benefits from Big Data analytics. By implementing 

integrated financial values and revenue systems, the profit margins can improve 

considerably because businesses can predict possible future transactions and 

cancellations of sales and, therefore, save on costs related to such events upfront, as 

shown in Figure 2.2. 

 

Figure 2.2: Why big data analytics is important. 

Source: Adapted from SAS, (2017) 

Big Data analytics provides real-time analysis opportunities and, therefore, can offer 

businesses efficient real-time data analysis and, thus, enhance their business decision 

making processes. The time required to produce, promote, market and sell a product can 

be reduced significantly with the help of Big Data (Kessel, 2014:1).  

There are countless sources of the data such as social media, cellphones, email, web and 

internet and many different types of analytics can be conducted from these sources which 

will assist businesses to grow, based on the results achieved from the wide variety of data 

available (SAS, 2016). 
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2.2.2 Big data challenges 

A wide range of problems exist with Big Data in general and involve issues such as costs, 

data security and privacy, storage and processing, analytical, technical and data value 

challenges. 

According to Zicari, Rosselli, Ivanov, Korfiatis, Tolle, Niemann & Reichenbach (2016:18), it 

is complicated to set up a new Big Data infrastructure from scratch and to manage it. The 

scalability, which means adding more resources to the whole system as it grows, is also 

not easy. Another major problem is the shortage of IT experts, such as developers, data 

scientists and analysts with sufficient knowledge and skills to successfully implement a Big 

Data project.  

Many organizations find it difficult to source suitable talent with capable skills to work with 

new technologies and to interpret the data in order to extract meaningful business insights. 

Data scientists are the IT professionals who work with data models, algorithms and 

visualizations to assist with data manipulation from the enormous amounts of data 

available. These organizations are also looking for professionals with the requisite 

business acumen so that they can use the data insights to satisfy their customers’ needs 

(Heeley, 2014:80). 

2.2.3 Data security 

Kessel (2014:20) states that the new technologies have certain security threats, therefore, 

organizations should always safeguard their privacy by applying information governance 

and ensuring the protection of the data and information. Security is one of the significant 

challenges in data management, and especially for Big Data, given its complexity.  

In the Big Data environment, information is stored on many different storage sites such as 

cloud-based storage, web systems, social media and other physical servers, therefore, 

making it very difficult to secure the data completely, thus bringing a considerable security 

risk to the whole environment. In one month only in 2013, cybercriminals hacked over 400 

million clients’ transactional information, this figure shows how important security is in the 

Big Data environment, consequently more time and budgets should be spent in security 

management than currently. A 2014 research study found that the cost of cybercrime was 

between US$375 billion and $US575 billion, or about 0.6 percent of GDP worldwide (Kim, 

2016:223). 
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Disaster recovery is another factor that needs to be taken seriously. Should a server or the 

whole information storage be destroyed, SMEs should be able to use their backed-up data 

and continue with their business with as little inconvenience as possible (Lyon, 2015). 

2.2.4 Data ethics and governance 

Ethics are a crucial part of IT usage globally, especially when dealing with customers’ 

data. Confidential customer information should not be used without the customer’s prior 

consent, not misused in any way. Policies governing the ethical use of the customer 

information should be in place and always adhered to (Mittelstadt & Floridi, 2015). 

(Kessel, 2014:10) stresses that good governance plays an important role in the success of 

Big Data initiatives in any organization; it incorporates reliable guidance processes and 

clear management decision-making. Therefore, SMEs must ensure they adhere to 

standard and comprehensive data capture procedures without compromising the security 

measures, they need to protect the data all the time throughout all the levels and functions 

within the organization. 

2.2.5 Open source 

Almeida & Bernardino (2016) define that open source Big Data platforms as a combination 

of IT hardware and software tools that are implemented to extract, store, process and 

analyze data. These devices are combined within a shared architectural and virtualized 

cloud environment. The data can be stored, processed and analyzed from this virtual cloud 

environment at a minimal cost.   

Many organizations that do not have excellent financial muscle can then adopt open 

source tools to take advantage of the benefits of Big Data analytics. Cloud computing and 

open source software provides these companies with an affordable way to embrace Big 

Data analytics. Another way of accessing Big Data analytics is to use free public sources 

such as the internet, ‘blogs’ and social media platforms (Vătuiu, Udrică & Tarcă, 

2013:404). 

According to Liu, Man, Chong & Chan (2016:1), free web analytics such as Google 

analytics and social media are available to any organization at any given point and time, 

the only downside will be the prior implementation of skills development and training, 

which can be done easily. Web analytics can be used to collect certain information, for 

example tracking users’ locations, what websites were used and when were they 

accessed. This information can be collected via cookies and sessions that are stored on 

the users' systems, and then used to discover trends in popular online items which can be 
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analyzed to establish customer Behavior. Antivirus and other data security measures will 

also need to be implemented in this process to minimize the risks of cyber-attacks.  

SMEs can use these free web analytics to better understand and customize their 

customers’ needs and preferences. These web analytics are typically performed using web 

interface using one machine and no specific hardware or software is needed. The only 

costs would be the training of staff, which should be regarded as an investment. In this 

way the benefits of Big Data analytics can be achieved at a minimal cost (Liu, et al., 

2016:1-2). 

Open source data is provided by most search engine organizations such as Yahoo, 

Google and Wiki. These and other social media applications can be used to improve the 

business activities at a very low cost. Open source data can be used to analyze customer 

trends and, therefore, assist in developing appropriate products and services. It can also 

be used for predicting future needs and demands which can result in greater efficiency and 

increased revenues for the business, while simultaneously reducing costs (Vătuiu, et al., 

2013:404). 

According to Bughin, Chui & Manyika (2013:8), the search and trends analysis data is 

available for free on many online platforms and can be used by companies to improve their 

businesses. This date assists businesses to track which items are searched and liked the 

most on social media so that they can start producing those products and services. This 

information can be used to analyze the company’s competitive situation, as well as how it 

can improve its products and services. It can also be used establish which products or 

services are currently in demand and then promote and market them accordingly at market 

related prices. SMEs can likewise use this kind of information to enhance their business 

activities through the development, production, segmentation, marketing and promotion of 

new products and services. 

SMEs can monitor the social media input to establish the public’s perception of their 

products and services in order, to improve the value they offer and better satisfy 

customers. The negative comments from social media can be used as constructive 

criticisms. The number of ‘likes’ recorded on social media can be used to meet demands 

for specific products and services. If used correctly, this kind of information is beneficial to 

the businesses (Carter, 2014:9-12). 
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Carter (2014:9-12) also states that the cost of using social media is cheaper and more 

efficient than traditional technologies and, thus, social media can be a suitable and useful 

marketing tool for SMEs. 

2.2.6 Digitalization and e-commerce  

According to Dall’Omo (2017:4) digitalization means leveraging technologies and insights 

from information and data. The whole idea behind this practice is to ensure that the 

customer’s needs are met efficiently. Examples of digital technologies such as cellular 

telephones, landline telephones, video teleconferencing, cloud computing, sensors, 

analytics and the Internet of Things (IoT) are fast-tracking the way business should be 

transacted and are used to collect, analyze, store and share information globally. 

There are different low-cost digital marketing solutions that can be used by SMEs to 

expand and become sustainable, such as social media.  More than 93% of the marketers 

use social media and about 75 % of social media users are more likely to buy something 

that they see promoted on social media than through traditional forms of advertising. 

Social media users are growing exponential on a daily basis (Dall’Omo, 2017:4). 

The World Economic Forum (2016:10-11) states that the digital innovation is changing all 

the industries by disrupting current operational models. It has brought about entirely new 

business opportunities and challenges. It is fast-tracking the globalization concept, it is 

also assisting many businesses to become more competitive, not only in their territories 

but on a global level by increasing efficiency, reducing costs and growing revenue.   

Digitalization assists businesses to utilize customers’ information more creatively and 

enhance their customer’s experiences.  

Big Data overpowers traditional limitations in a cost-effective manner and opens 

opportunities to consume, store and process data from new sources, such as external 

social media data, market data, communications, interaction with customers via digital 

channels (World Economic Forum, 2016:10-11). 

Digitalization brings new business models that enable the business to attract an 

ecosystem of partnerships which help to ensure customer loyalty. It allows the company to 

partner with other stakeholders internally and externally, such as suppliers, intermediaries 

and offering ecosystems. The old legacy systems can be integrated into the whole digital 

setup as well, and this can result in creation of new products and services for the 

customers (World Economic Forum, 2017:13-20). 
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The World Economic Forum (2016:21) stress that digitalization provides customers with 

more efficient shopping options because it offers access to the global online markets and a 

greater variety of products and services to choose from, at lower costs. The e-commerce 

platforms are integrated and automated and, therefore, result in only a small fee being 

associated with transacting because the advertising fees on business websites are used to 

finance the operations. 

The Big Data capabilities and techniques that have been used in physical stores can be 

applied even more in the e-commerce environment. Digitalization allows businesses to 

deliver a tailored-made experience to their customers; Nike is one example that offers 

customized products. Companies can access all the necessary information regarding their 

customers’ buying habits which can enable them to create tailor-made products and 

services for individual customers resulting in both increased revenues for the business and 

satisfied customers. Biz-2-Me is a good example of business digitalization (Deloitte, 

2017:12-14). 

According to Brown, Schuler & Sikes (2012:10), the many highly digitalized organizations 

have implemented the concept of ‘single customer view’; an approach that incorporates 

multi-channel sales and support components. This approach offers customers the option 

to conduct business via a variety of preferred channels, at a convenient time and place. It 

also allows companies to take advantage of each customer interaction. Most of these 

companies have moved away from the traditional business methods, such as a one-way 

website channel and have adopted social media and web 3.0, Enterprise 2 and Business 2 

as tools to use in engaging and interacting with the customers. These companies, 

therefore, benefit from gaining insight into customers’ trends, needs and Behavior, which 

can be used to improve their market share and revenues while satisfying their customer 

needs. 

Brown et al., (2012:11) also mentions that these companies are also creating more 

efficient and effective internal processes to improve their decision-making processes, 

which then benefit their customers through a shortened delivery period. They also apply 

these technologies to their core businesses in order to find the new business opportunities 

that create additional profits from new revenue lines. 

2.2.7 Cloud computing 

Cloud Computing technology is a graphic network representation of a cloud network. It 

allows the delivery of computing as a service instead of physical hardware. It also uses the 
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internet to access the virtual resources services that the user has rented. The user can 

manage and control these resources through the internet connection. This process also 

refers to the hiring of the virtual hardware and software resources from third party 

companies, thus cloud computing technology software will be installed on the server that is 

not owned by a client. The processing and storage capabilities are accessed online 

(Vătuiu et al., 2013:398-399). 

 

Figure 2.3: Cloud computing network graphical presentation 

Source: Adapted from Vătuiu et al., (2013:399). 

Tole (2014:49-50) stresses that cloud computing solution implementation can result in a 

significant cost reduction and, thus, its use is recommended for SMEs. It also allows SMEs 

to implement Big Data solutions without really spending large sums on hardware. 

According Vajjhala & Ramollari (2016:131), there are two primary cloud computing service 

models which are: 

 Software-as-a-Service (SaaS), on this service, users can access and execute 

applications on the cloud infrastructure managed by the cloud supplier. 

 Platform-as-a-Service (PaaS), PaaS permits users to deploy applications on the 

infrastructure provided and maintained by the cloud provider. 
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(Vajjhala & Ramollari, 2016:131) mention that private, community, public and hybrid clouds 

are the four main cloud computing deployment models. Private clouds allow the cloud 

infrastructure to be deployed entirely for use by a single organization. The primary purpose 

of private clouds is to maximize the level of control over data security and privacy. SMEs 

would typically not require a private cloud. Community clouds allow the cloud infrastructure 

to be used by a specific community of organizations or consumers sharing common 

concerns.  

Public clouds are accessible to the general public and the infrastructure is also available to 

the public. In a public cloud environment, resources are organized on a self-service basis 

and service is provided through web services or other alternative forms. 

Public clouds can be deployed off-site over the Internet and are available to the general 

public. The benefit of a public cloud is that it offers excellent efficiency and resources at 

low cost. This type of cloud infrastructure could be quite useful for SMEs which often have 

limitations with both budget and skills training. Public clouds could be beneficial for SMEs 

because the analytics and data management services are offered by the cloud service 

provider which is also responsible for the quality of service. Hybrid clouds are a 

combination of the other three cloud deployment models bound together by branded 

technology, enabling application convenience (Vajjhala & Ramollari, 2016:131). 

2.2.8 Cloud computing benefits and the challenges 

Cloud computing resources and procedures can be implemented to solve the problems 

and challenges associated with Big Data analytics. SMEs can take advantage of cloud 

computing methods to source the opportunities and benefits of Big Data, without making 

significant investment in technology and skills training (Vajjhala & Ramollari, 2016:130-

131). 

Cloud computing provides some benefits for businesses with low budgets, the 

organizations can run reports and dashboards at very little cost. It is not necessary to 

employee an IT professional or to own IT resources. The software on clouds is updated 

automatically and can be scaled quickly, free of charge. The only cost to users is an 

affordable monthly subscription usage fee, instead of an upfront licensing cost. Cloud 

computing fast tracks service delivery, decreases costs, improves the flexibility, reusability 

and scalability of data (Kaur, Azad & Singh, 2013:25). 

Also, according to Vătuiu et al. (2013:399), cloud computing reduces capital and operating 

costs. There is no need to invest in physical data centres, hardware costs are limited and 
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customers only pay for the resources they require and use. Application deployment and 

management are simplified in cloud computing which offers access to the vital ecosystems 

as well. Cloud computing is an efficient way of managing information because it is 

supported by the continuous increase in broadband availability. 

Agostini (2013:9-11) also stresses that cloud computing is valuable for SMEs because the 

technological obstacles have been removed and both IT beginners and experts can 

manage this method efficiently. 

Security is wrongly assumed as a significant challenge when it comes to cloud computing. 

There is a wrong perception that cloud computing is less secure than physical data 

centres, but the reality is the opposite. Data is safer in clouds than in physical data 

centres, although it will always be important for SMEs to back up their data (Kaur et. al., 

2013:25). 

2.2.9 SMEs of the future 

Big Data can turn today’s small business into tomorrow’s big business. In today’s world, 

regardless of whether a company is small or significant, it is crucial for it to keep up with 

the needs and preferences of its customers, so that these requirements can be satisfied 

within a reasonable space of time. In SMEs it is easy to be creative and innovative, given 

the level of flexibility in this sector, compared to the big companies. This situation also 

applies to the Big Data process which can be used to implement a new way of doing 

business (Wall, 2014). 

Wallsten (2015:3-5) claims that two typical examples of successful businesses that began 

as SMEs are Uber and Mr. Delivery. Uber’s business model entirely depends on the Big 

Data crowdsourcing principle, which has contributed enormously to the success of this 

business. Any person owning a car who is willing to join this market is allowed to do so. 

The smartphone application is used to assist passengers to book the taxis. It has a 

comprehensive database of drivers in different locations, and the locations, passengers 

and the drivers are matched within a few minutes using Big Data analytics to offer a 

service. The fares are calculated based on the distance travelled using the GPS with a Big 

Data informed pricing model; it also applies real-time reporting to check on traffic 

situations. To build a good relationship with passengers and to make well-informed 

business decisions, Uber uses rating systems and social media to get some feedback from 

the passengers regarding the service (Wallsten, 2015:4). 
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Wallsten (2015:4) also stresses that the success of SMEs depends on the best practices 

of information management and the use of data available to improve and grow their 

businesses. 

2.2.10 Analytics and digital marketing 

Digital marketing is the implementation of digital tools to make a comprehensive, targeted 

and measurable communication channels which can assist in customer acquisition and 

retention and create the lasting and long-term relationships with the customer base 

(Kottier, 2017:8). 

Although digital marketing is a new trend globally there are many advantages to using it. 

Only about 25% of the marketing management teams used data-driven marketing 

methodologies in 2015. The business decision making can be improved greatly by 

adopting Big Data analytics which improves accuracy, time management, segmentation 

and provides real-time marketing. Big Data analytics assist companies to achieve about 

75% of the marketing information and data; and SMEs should not lag behind in 

opportunities such as data-driven decision-making and data analytics for marketing 

purposes (Kottier, 2017:7). 

In Big Data analytics, real-time analysis and reporting is a priority offering. For enterprises 

to access the real-time reporting and analysis, they need to connect to the mobile devices 

such as smartphones, tablets, and other mobile devices. With small investment on a 

mobile application, the companies can then reap huge rewards and become market 

leaders, as well as being ahead of the competition all the time (Intuit, 2016:6-7). 

By gaining access to their customers’ social media, SMEs will have a direct relationship 

with their customers and will be able to target, promote and market what their customers 

need and prefer at the right time and price. Benefits such as targeting potential customers, 

gaining access to competitors’ information and profiles; tracking customers’ Behaviors; 

and competitiveness are easily accessed with digital marketing. In addition, the fact that 

their competitors will also be using the social media will make SMEs work smarter than the 

competition. Access to social media is very affordable and can, therefore, be the best 

marketing tool for SMEs (Kottier, 2017:10).  

Digital marketing analytics can assist SMEs to track new types of customer Behaviors. 

Many customers spend time ‘surfing’ the internet before buying products or services in 

order to compare the prices and quality of goods and services from different competitors, 

in order to buy the best quality goods at the lowest cost. This kind of available information 
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can assist marketers in targeting customers. Digital marketing enables SMEs to try a 

prototype campaign with little risk and limited financial budgets and, if all goes according to 

plan, the company can make a well-informed business decision on whether or not to 

implement these campaigns. It is also possible to measure the return on investment when 

using digital marketing (Europages, 2016:4). 

2.2.11 B2B big data analytics benefits for SMEs  

Big Data applications allow business to automate and integrate the whole supply chain. It 

enables enterprises to attain values such as being able to source the best suppliers and 

distributors based on better costs, with the quality of goods and services they offer and to 

track customers’ Behavior, per industry. It also provides the opportunity to personalise 

customer needs through trends manipulation and to come up with the new products and 

services that never existed before. SMEs could take advantage of such data and 

information that is already available in B2B chain, apply and analysis it to realize value 

from it. The access to digital creativity can also assist the SMEs in improving their B2B 

payments methods which can also result in enhanced revenues, growth, costs reduction, 

improved customer experience and create a competitive advantage (Deloitte, 2017:19). 

2.2.12 Managerial implication 

Implementing Big Data analytics within organizations, especially SMEs, is a big challenge, 

but it is crucial for them to deal with Big Data. The research has identified a number of 

managerial implications for SME leaders. The adoption of Big Data analytics is a 

complicated exercise. The SMEs should be upskilled in their understanding of and dealing 

with Big Data analytics.  

The SMEs leaders need to consider factors such as: 

• Is data regarded as an asset that can assist in business decision making by their 

enterprises? 

• Is there a belief that data can be used to improve and grow the business? 

• Is there awareness around Big Data analytics and its benefits? 

• How can barriers to adopting and implementing Big Data analytics be overcome? 

If the answer is no to any of these questions, then it is suggested that the leaders of SMEs 

should consider engaging in a change management process. This practice will encourage 

the adoption and implementation of the Big Data technologies supported by every member 

of the SME structure. 
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Once this change has been achieved, then the next step for the SME leaders is to 

consider if they can use the data and the resources that they have already to adopt Big 

Data analytics. It has already been proven in the literature study that Big Data analytics 

adds so much value to a business enterprise that, consequently, it can add as great value 

to SMEs.  

If management sees an opportunity for the use of Big Data analytics, then they need to up-

skill or leverage the owned existing resources. They can start by up-skilling their internal 

staff through an open source course, Google analytics, cloud computing, social media, as 

well as the Big Data analytics and also raise awareness of how all these technologies can 

benefit SMEs. It is not affordable to employ Big Data experts because they are expensive 

due to their scarcity. Therefore, SME employees need to acquire Big Data literacy together 

with business skills. 

Everyone within the SME has to support Big Data implementation project and the value 

derived from Big Data analytics. 

2.3 CONCLUSION 

Big Data analytics can help in offering businesses the necessary tools to grow and 

become competitive by transforming data into useful information that can assist 

enterprises to make well-informed decisions. Data is an asset in itself. Big Data analytics is 

relevant in SMEs as well, and that is where it is needed to assist this sector to grow and to 

become efficient and sustainable. 

One way or the other, Big Data analytics is impacting many different types of 

organizations, in various sectors and diverse economies. There are some wrong 

perceptions about Big Data challenges and most of the assumed obstacles are solvable. 

There are many different approaches that can be followed to adopt Big Data analytics 

successfully. It has been mentioned that the cost-effective procedures such as open 

source; web analytics; cloud computing and social media are some of the approaches that 

can be used by SMEs to benefit from the Big Data analytics. SMEs should also invest in 

in-house skills training, to avoid paying high fees to Big Data experts and there are the 

different online courses available at very little cost. There are many different readings and 

tutorials which proves that there is guidance available for anyone wishing to make use of 

Big Data analytics. SMEs are more flexible than large businesses and can, therefore, 

adopt the Big Data approach quickly, because they do not have significant data available, 
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nor do they have the old legacy systems to integrate and so can effortlessly build up their 

database. 

2.4 SUMMARY 

Big Data is the process whereby organizations have accumulated so much information 

from both internal and external sources, and now find it difficult to process and make 

appropriate business decisions from it, especially using traditional data processing 

applications. 

Many different kinds of problems exist with Big Data in general, issues such as high costs, 

lack of data security and privacy, storage and processing, analytical, technical and data 

value challenges. 

All the benefits that have been mentioned above regarding the Big Data analytics can still 

apply to SMEs. The literature stresses that regardless of the size of a business, the 

amount of data that is available to the public, combined with other methodologies such as 

open source, social media, and cloud computing can be used to set up the Big Data 

analytics for SMEs. The adoption of Big Data analytics is not expensive. 

Most SMEs do not understand the importance of Big Data analytics due to its 

complications and the fact that it is a combination of multiple technologies. By using the 

right combination and techniques, Big Data analytics can bring numerous benefits for 

SMEs. It is vital that SMEs ae not left behind regarding Big Data adoption, in today’s data 

society, no company regardless of its size and nature, can ignore it (Macinnes, 2017). 

SMEs can also leverage Big Data to create a strategic competitive advantage, but the lack 

of resources limits them. There are various cost-effective technologies and tools that can 

be used to assist SMEs in adopting Big Data analytics such as social media, open-

sources, Google analytics and cloud computing. 
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CHAPTER THREE  

3.1 RESEARCH METHODOLOGY AND DESIGN 

3.2 INTRODUCTION  

In Chapter 2, the literature study showed how vital the SME sector is. It also stresses how 

the how the new methods of conducting business should be adopted to ensure growth and 

sustainability for SMEs. Big Data analytics is recommended as a means of assisting this 

sector to improve and expand their businesses. Big Data and other free related accessible 

technologies are defined; their benefits, challenges and the threats around the adoption, 

management and implementation factors were also discussed in Chapter two. 

Chapter 3 focuses on the research methodology that is utilized to assist in achieving the 

goals and objectives of this research study. The principal focus will be on the research 

design, sampling methodology, instruments used as well as data analysis. The 

questionnaire is divided into different themes, which are awareness around Big Data 

analytics, perception, challenges, benefits and what resources are needed to adopt Big 

Data analytics. 

Questions are divided into themes that include the demographics, available resources in 

SMEs, perception regarding data and information management, awareness of technology 

and familiarity of analytical technologies. A questionnaire is attached as one of the 

Annexures. 

3.3 PURPOSE OF THE STUDY 

The main reasons for this research are to examine different ways of making SME owners 

aware of Big Data analytics, its challenges and benefits and how it can be accessed. It 

further investigates the way the adoption, implementation and management processes can 

be simplified. The existing resources leverage, skills shortage, costs, open source tools, 

data security as well as perceptions will also form a main part of the investigation and 

discussion. 

This research is conducted to encourage the SMEs sector to adopt Big Data analytics. 

Lastly, suggestions will be made on how to overcome the challenges and destructive 

perception myths surrounding Big Data analytics in order to improve and expand the SME 

sector. 

Different strategies will be suggested with regard to the various available advanced 

technologies that can be used to improve the service of SMEs. 
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3.4 RESEARCH DESIGN  

Kotzé (2007:44) outlined a research design as the map and the process for research. It 

includes the detailed methods of data collection and analysis. It should address the type of 

research problem being examined.  

In other words, the research design addresses critical factors such as the underlying 

assumptions, how the research is going to be conducted, specifically the data collection 

and analysis method that is going to be used. Lastly, it explains why a certain chosen 

specific plan will be used for this study (Kotzé, 2007:44). 

Research Methodology outlines the strategies that will be applied to data collection, data 

processing, results presentation and interpretation (Kotzé, 2007:44). 

3.4.1 Quantitative research 

Creswell (2014:32) suggested that a quantitative research approach is appropriate to test 

theory objectives in order to understand the relationship between variables. This study 

adopted an explanatory research approach that sought to understand the influence of 

procurement rules and legislation on achieving sustainable development objectives. 

According to Fraser Health Authority (2011), quantitative research is based on traditional 

scientific methods, which generate numerical data and usually seek to establish causal 

relationships (or association) between two or more variables, using statistical methods to 

test the strength and methods and significance of the relationships.  It is a deductive 

process that tests ideas or hypotheses on numeric data to enable statistical analysis. 

To undergo this quantitative research project, the researcher designed a questionnaire 

using SurveyMonkey application, which was distributed through emails and WhatsApp 

application to those respondents who did not have email addresses. 

SurveyMonkey is a digital survey development cloud-based software service (SaaS) 

company. It offers free surveys; it also includes data analysis, sample selection, bias 

elimination and data representation. 

3.5 POPULATION AND SAMPLE 

3.5.1 Population 

Alvi (2016:10) refers to population as all the members who meet a certain specified 

criterion intended for a research investigation.  



30 | P a g e  
 

The targeted population of this study consisted of any person who owns an SME in South 

Africa. The unit of study ranges from one individual owner to more than one owner. 

3.5.2 Sample size and sampling method 

Alvi (2016:11) also explains sampling as the process through which a sample is selected 

from a population because it is impossible to assess every single element of a population. 

Therefore, a sample is smaller in number than the population chosen for the assessment. 

According to Levine et al., (2008:303), the sample size equation is depicted as below: 

Equation 3.1: Sample size evaluation 

 

Where: 

𝑛 = the sample size required for the given parameters 

𝑍 = the number of standard deviations for the given accuracy 

𝜋 = the proportion of sample of interest (a value of 0.5 maximises the sample size, 

therefore minimising the error) 

𝑒 = the error allowable, for instance, 10% 

In this study SMEs owners throughout South Africa, who are banking with one of the major 

banks in South Africa, were invited, using an email invitation, to participate in the research 

study by filling in a questionnaire. 

3.5.3 Non-probability sampling 

Aoto et al. (2014:31) explain non-probability sampling as a recognized and powerful tool 

that affords significant time-saving in the acquisition of data by sampling only a percentage 

of the overall sample size. 

In this study non-probability sampling was used, becuase this form of research does not 

require an excess of either time or resources. 

3.5.4 Assumptions 

The assumptions that were made for the research sample were as follows: 

An understanding of English language and technology, 
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An understanding of IT terms.  

The sample collected is a true representation of the population 

3.6 DATA-COLLECTION INSTRUMENT 

The questionnaire (see Annexure A) was developed in SurveyMonkey application 

targeting a convenient sample of the SME owners banking with one of the major banks in 

SA. The questionnaires were distributed to each responded through emails, and 

WhatsApp application was used to distribute the questionnaires to those who did not have 

email addresses. 

The survey consisted of sixty questions, and of the 80 questionnaires sent out, only fifty-

five participants responded which is a 69% response rate. The data collected was handed 

over to the Statistical Consultation Services (? From which University) for further analysis. 

SurveyMonkey also undertakes sample selection, bias elimination; necessary data 

analysis and data representation. 

On average it took the research participants eight minutes to respond to all sixty questions. 

The questionnaire was split into two broad themes, which are the demographics and the 

general understanding of Big Data, it benefits and challenges. In this survey, the 

researcher did not include any pre-existing questions becauseand this topic is a relatively 

new one for SMEs. 

With regards to the second section, the questions are based on a Likert scale of 1-5 and 

the rating scale was based on 1- 5, where 1 was “strongly disagree” and 5 was “strongly 

agree”. Researchers such as Rao, Solka & Wegman (2005) are supportive of the Likert 

scales due to their simplicity of interpreting contrast views. However, it is worth noting that 

the Likert scale has its limitations such as the inability to manipulate further detailed views 

on the subject rated by the respondents. The drop-down listed questions and the 

restrictions on the close-ended questions are also included in a questionnaire to obtain 

short answers that can be used to measure the results of the study. 

3.7 STATISTICAL ANALYSIS 

The purpose of this analysis was to test the following hypotheses: 

Hypothesis 1: 

The perceived barriers to SMEs adopting and implementing Big Data technologies.  

Hypothesis 2: 
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The factors that are associated with adopting and implementing Big Data technologies. 

Hypothesis 3: 

The influence of the various factors on the level of turnover within the SMEs’ 

3.7.1 Simple Statistics 

Table 3.1:  Research questions 

Question 

Per cent 

Positive 

responses Category 

Q45. I believe my business can be competitive in 

future. 96%   

Q25. I understand the basics of data collection and 

management. 94%   

Q33. I believe I can use the data that I collect to 

create better client value propositions. 92%   

Q44. I believe that there are ecosystems that we 

can share and leverage of data in our industry. 92%   

Q34. I believe data analytics can create a value in 

my business. 90%   

Q46. I believe in digitalization which is taking place 

in my industry. 90%   

Q37. I often read about the topics on how 

technology can improve the business. 88%   

Q48. I believe I understand the needs and the 

preferences of my customers. 88%   

Q51. I believe information management and 

business intelligence can improve my business. 85%   

Q13. Types of IT resources you have in your 

business. 84% Laptop 

Q42. I believe that data usage can provide my 
82%   
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business with the competitive advantage. 

Q43. I believe that data usage can assist in growth 

of my business. 82%   

Q49. I believe I understand the future needs and 

preferences of customers . 80%   

Q23. Data is a key driver in my business decisions 74%   

Q11. Do you use any social media tool for your 

business? 72%   

Q30. I am aware of how I can leverage my data in 

my business decision making. 72%   

Q32. My competitors are actively adopting 

technologies. 72%   

Q20. Any information back up storage? 71%   

Q36. I am fully aware how big data analytics is 

driving the ecommerce agenda. 71%   

Q22. I rate data as an asset for my business. 70%   

Q26. Data security is major issue with SMEs. 68%   

Q35. I am currently using the publicly available 

data to drive my business. 68%   

Q47. I believe I am rapidly adopting to meet the 

ecommerce demand of my industry. 67%   

Q18. Average number of customers. 66%   

Q54. I understand what open source technologies 

are. 65%   

Q55. I believe that open source technologies and 

applications can add value to any business. 65%   

Q12. How easy is it to get the resources you need 

to run your business? 62%   

Q28. I believe my business has enough resources 
62%   
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to manage data and information. 

Q27. I believe my business has enough skills to 

manage data and information. 60%   

Q56. I see open source technologies as the 

solutions to the SMEs IT needs. 59%   

Q60. I believe open source technologies have the 

ability to provide my business with the competitive 

advantage. 59%   

Q24. I believe that I do not need big budget to 

collect and store data in my business. 56%   

Q52. I believe in multiple cloud based solutions. 55%   

Q53. I foresee cloud based solutions as a critical 

partner for my business. 53%   

Q41. I understand the usage, maintenance and 

management processes of big data. 51%   

Q10. Do you have any website for your business? 50%   

Q19. Records keeping method? 50%   

Q17. Communication channels 48% Email 

Q57. I believe that open source technologies are 

safe and secure. 45%   

Q31. My business is geared to adopt big data 

technologies. 44%   

Q50. I believe my business has technologies and 

resources for the customer retention and the 

acquisition. 43%   

Q16. Advertising & Marketing channels 42% W.O.M 

Q38. I have resources that can assist me in 

implementing big data technologies. 38%   

Q14. Any IT intellectual property? 34%   
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3.8 DESCRIPTIVES 

The figures listed show the different demographics from the research participants and also 

interpret these responses in relation to this study. 

 

 

 

 

 

Q58. I believe that there are skills available in my 

business to leverage on open source technologies. 33%   

Q15. Is IT a core part of your business? 32%   

Q59. My business has the necessary support and 

structure to deploy open source technologies. 31%   

Q40. It is easy to adopt big data technologies. 26%   

Q39. I have the necessary budget that can assist 

me in implementing big data technologies. 22%   

 

3.7.2 Key highlights 

Access to budget (Q39: 22%) and the perception that Big Data technologies are 

complex and expensive (Q40: 26%) appear to be the biggest obstacle with regard to 

adopting Big Data technologies. 

It is important to note that almost all SMEs interviewed understood the basics of data 

collection (Q25: 94%) and also believe that data does provide the competitive 

advantage needed for them to remain relevant. 

Support and skills to deploy open source technologies (Q59) appear to be significant 

stumbling blocks to SMEs adopting Big Data technologies. According to theory, Q55 

and Q56 from the questionnaire showed that the SMEs are not aware of open-

source technologies but perception on skill and support are obstacles. 
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3.8.1 A socio-demographic profile of repondents: 

 

Figure 3.1: Type of SMEs. 

Figure 3.1 depicts the types of SMEs that participated in the survey. Other types of 

business provided the largest response of 43% followed by Consulting Services with 25%.  

 

 

 

Figure 3.2: Age of business. 
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Figure 3.2 depicts how long the SMEs have existed.  40% of participants are between 1-2 

years old, followed by those that are older than 5 years, while 5% are between 4 -5 years. 

 

 

Figure 3.3: Business model. 

Figure 3.3 shows the type of business model adopted by the SMEs.  The physical stores 

are on 44% and online stores shows only 17%. 

 

Figure 3.4: Primary business location 
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Figure 3.4 shows the geographical representation of the SMEs, 80% of the SMEs are 

located in the Gauteng Province. 

 

 

Figure 3.5: Annual turnover 

Figure 3.5 depicts  the annual turn over of the SMEs, 40% of which is below R100 000. 

 

 

Figure 3.6: Number of employees 
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Figure 3.6 shows that 70% of the SMEs employ less than five people. 

3.9 SURVEY RELIABILITY 

This section analyses the response data received from the survey questionnaires. The 

data was then tested for survey response reliability and internal consistency using the 

Cronbach’s alpha. If the survey is not reliable then the research conclusions and 

recommendations would be incorrect. Cronbach’s alpha is bounded between zero and 

one, and if closer to one then the reliability is very strong and if closer to zero then the 

responses are unreliable. Our overall Cronbach’s alpha for the entire survey was 0.66 and 

for individual questions greater than 0.6 which means that the survey responses are 

reliable. Anything response less than 0.5 is deemed unreliable according to the industry. 

The table below show the reliability figure for each question (Cho & Kim, 2014). 

Our overall Cronbach’s alpha for the entire survey was 0.66 and for individual questions 

grater that 0.6 which means that our survey was reliable. Anything that is less than 0.5 is 

deemed not reliable according to the industry. The table below show the reliability for each 

question. 

Table 3.2: Cronbach’s alpha test on questions 

Question  

Alpha  

Type of business  0.81  

Data Storage and Security as challenge in terms of storing your company 

data 

 0.67  

Do you have any website for your business?  0.66  

Any IT intellectual property?  0.66  

Is ITÂ core part of your business?  0.66  

I believe I am rapidly adopting to meet the ecommerce demand of my 

industry. 

 0.66  

Any mobile app used in your business?  0.66  

Technologies as challenge in terms of storing your company data  0.66  

I understand what open source tech2logies are.  0.66  

Advertising & Marketing channels  0.66  
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Data security is major issue with SMEs.  0.66  

I understand the basics of data collection and management.  0.66  

Business model  0.66  

I believe I understand the needs and the preferences of my customers.  0.66  

Do you use any social media tool for your business?  0.66  

How easy is it to get the resources you need to run your business?  0.66  

I believe I understand the future needs and preferences of customers.  0.66  

I believe that there are ecosystems that we can share and leverage of data in 

our industry. 

 0.66  

Any information back up storage?  0.66  

Accessibility as challenge in terms of storing your company data  0.66  

I believe my business can be competitive in future.  0.66  

Budget as challenge in terms of storing your company data  0.66  

Primary business location  0.66  

I believe in digitalization which is taking place in my industry.  0.65  

Records keeping method?  0.65  

Skill as challenge in terms of storing your company data  0.65  

Communication channels  0.65  

I believe that open source technologies are safe and secure.  0.65  

I believe my business has technologies and resources for the customer 

retention and the acquisition. 

 0.65  

Type of entity  0.65  

I believe that I don’t need a big budget to collect and store data in my 

business. 

 0.65  

I believe in multiple cloud based solutions.  0.65  

I believe open source technologies have the ability to provide my business 

with the competitive advantage. 

 0.65  
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I believe information management and business intelligence can improve 

my business. 

 0.65  

I see open source technologies as the solutions to the SMEs IT needs.  0.65  

I believe that data usage can provide my business with the competitive 

advantage. 

 0.65  

I believe that open source technologies and applications can add value to 

any business. 

 0.65  

I believe data analytics can create a value in my business.  0.65  

It is easy to adopt Big Data technologies.  0.65  

I believe that data usage can assist in growth of my business.  0.65  

I believe that there are skills available in my business to leverage on open 

source technologies. 

 0.65  

My competitors are actively adopting technologies.  0.65  

My business has the necessary support and structure to deploy open 

source technologies. 

 0.65  

I am currently using the publicly available data to drive my business.  0.65  

I understand the usage, maintenance and management processes of Big 

Data. 

 0.65  

I believe my business has enough skills to manage data and information.  0.65  

I foresee cloud based solutions as a critical partner for my business.  0.65  

I often read about the topics on how technology can improve the business.  0.65  

I believe I can use the data that I collect to create better client value 

propositions. 

 0.65  

I believe my business has enough resources to manage data and 

information. 

 0.64  

I am aware of how I can leverage my data in my business decision making.  0.64  

I have the necessary budget that can assist me in implementing Big Data 

technologies. 

 0.64  
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I have resources that can assist me in implementing Big Data technologies.  0.64  

I rate data as an asset for my business.  0.64  

I am fully aware how Big Data analytics is driving the ecommerce agenda.  0.64  

My business is geared to adopt Big Data technologies.  0.64  

Data is a key driver in my business decisions  0.64  

Number of IT resources you have in your business.  0.64  

Number of businesses  0.64  

Age of business  0.64  

Average number of customers.  0.63  

Number of employees  0.63  

Annual turnover  0.63  

 

Pearson Correlation tests on continous variables 

1 2 3 4 5 6 7 8

1 Do you have any website for your business 1

2 Do you use any social media tool for your business 0.53 1

3 Skill as challenge in terms of storing your company data -0.34 -0.17 1

4 Data Storage and Security as challenge in terms of storing your company data -0.08 -0.19 0.17 1

5 I believe that data usage can provide my business with the competitive advantage. -0.02 -0.06 -0.06 0.13 1

6 I believe that data usage can assist in growth of my business. -0.13 -0.12 -0.08 0.11 0.89 1

7 I believe that open source technologies are safe and secure. -0.08 -0.06 0.03 -0.17 0.19 0.19 1

8 I understand what open source technologies are. 0.06 0.2 -0.04 -0.03 -0.02 -0.03 -0.46 1  

Figure 3.7: Pearson Correlation tests on continous variables 

For Pearson correlation tests, the general rule is that if the correlation between 2 variables 

is above +/- 0.7 then the variables are highly correlated, if +/- 0.4 --- +/- 0.7 correlated, if 

+/-0.2 -- +/- 0.4 weakly correlated and if 0 -- +/- 0.2 then there is no correlation. If the value 

is positive then it is called positive (+) correlation, if it is negative then it is called negative 

(-) correlation. As an example, variable 1 (using website for business) is positively 

correlated to variable 2, (using social media as a tool for business) (Freeman & Young, 

2016). 
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This study explores the correlation in the data set by selecting some of the variables that 

are related to the theme that this research is trying to address. A total of eight questions 

were used and the Pearson correlation was evaluated. The following deductions were 

drawn from the correlations:  

 There is a weak positive correlation response between having a website for the 

business and using social media tools for business (0.53). 

 There is a very strong positive correlation between the perception of data usage to 

gain competitive advantage and using data to assist in growing the business (0.89) 

 A weak negative correlation was observed between understanding open source 

technology and the perception of it being secured, indicating that although 

respondents understand open source technology they do not think it is secured (-

0.46). 

 There is also a weak negative correlation between skill as a data challenge and 

having a company website (-0.34). 

SMEs that have websites also use the social media platforms. SMEs believe that usage of 

data can actually assist their enterprises to grow and also gain competitive advantage. 

They do not trust open-source security and lastly, they believe that no special skill is 

required to use a website. 

3.9.1 What are the perceived barriers to adopting Big Data technologies: Univariate 

Analysis. 

Hypothesis 1: Respondents are neutral with regard to the barriers to adopting Big Data 

technologies i.e. respondent generally chose a score of 3 on the Likert scale for this item. 

Assumptions:  

1. Assume that if respondents are neutral, they would choose a score of 3 on the 

Likert scale 

2. Assume that a score above 3 represents a positive score and a score of below 3 is 

a negative score. 

In order to understand what respondents generally perceive as the major barriers, a 

univariate analysis was carried out.  The results are listed below. 
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Figure 3.8: Univariate analysis on perception barriers 

From the Figure 3.8 above, it is clear that budget, skills and data security were highlighted 

as the largest impediments. The mean score for these responses was roughly 3.3 and the 

median of 4 which is higher than the neutral score of 3. 

The mean score for this response was 3.99 and the median of 4 which is higher than the 

neutral score of 3. 

Budget, data security as well and skill are regarded as the main barrier when it comes to 

the adoption of big data technologies by the SMEs. 

3.9.2 Hypothesis testing 

Methods 

This section indicates factors or themes that were particularly strong in the survey 

response.  These themes are usually unobserved and hidden in the data and can only be 

derived by using dimension reduction technique such as principal component analysis, 

singular value decomposition and factor analysis.  

The general rule used for analysis is that the number of chosen factors or themes must be 

less than the total number of questionnaires.   

Hypothesis 2 

Generally, the null hypothesis is that there are no themes that can be derived from the 

survey response versus the alternative hypothesis that there exists at least one theme in 

the responses received.  
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The tests were carried out at 5% significance level.  

The null hypothesis was rejected, and it was concluded that there exist at least one or 

more themes in the responses received. 

The results are shown below:  

The chart below shows the total number of factors or themes on the x-axis, the eigen value 

on the primary axis (in green) and the orange line shows the cumulative variance 

explained by the factors. One can decide the number of themes of factors required by 

visually creating a cut-off level where it is seen that adding more themes does not 

significantly increase the cumulative variance. 

 

 

Figure 3.9: Factors/Theme summary 

The table below shows the total number of factors or themes that were used in the final 

model and the cut-off significant level was based on a chi-square test which confirmed that 

10 themes were sufficient and explained 65.6% of the variance in the data. 

Table 3.3: Factors/Theme variances 

Variance Explained 

Factor/Themes Variance Percent Cum Percent 

Factor 1:  Level of awareness 5.1231 9.315 9.315 

Factor 2:  Leveraging of 4.777 8.685 18 
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In this section each theme or factor is given a name that is strongly related to it, based on 

the questionnaire.  This practice is commonly referred to as theme loadings. For each 

theme the questions that are associated with it and the average response is listed. 

existing technology 

Factor 3:  Belief in big data 4.2754 7.773 25.774 

Factor 4:  Perceptions of 

adopting open-source 

technologies 

4.2353 7.701 33.474 

Factor 5:  Implementing and 

adopting 

4.2124 7.659 41.133 

Factor 6:  Perception to 

adoption 

3.6586 6.652 47.785 

Factor 7:  Future growth 

perception 

3.0189 5.489 53.274 

Factor 8:  Leverage of data 2.4023 4.368 57.642 

Factor 9:  Accessibility and 

Storage 

2.2549 4.1 61.741 

Factor 10:  Challenges 2.1472 3.904 65.645 

Table 3.4: Factor 1 - level of awareness 

Questions   Factor 1 

Q37. I often read about the topics on how technology 

can improve the business. 

0.782962 

Q33. I believe I can use the data that I collect to create 

better client value propositions. 

0.734967 

Q32. My competitors are actively adopting 

technologies. 

0.693466 

Q34. I believe data analytics can create a value in my 

business. 

0.669553 
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This theme groups the respondents who strongly believe that data analytics can create 

value in their business, the data collected can be used to create better client value 

proposition and they are currently using publicly available data to drive business. 

 

 

 

 

 

 

 

 

 

 

 

This theme groups the respondents who use social media, IT is not their core business 

and there is no IT intellectual property. 

 

Q36 I am fully aware how big data analytics is driving 

the ecommerce agenda. 

0.663124 

Q30. I am aware of how I can leverage my data in my 

business decision making. 

0.650956 

Q35. I am currently using the publicly available data to 

drive my business. 

0.611661 

Q44. I believe that there are skills available in my 

business to leverage on open source 

technologies. 

0.538211 

Table 3.5: Factor 2  - Leveraging of existing technology 

Questions   Factor 2 

Q11. Do you use any social media tool for your 

business? 

0.755163 

Q9. Any mobile app used in your business? 0.742765 

Q10. Do you have any website for your business? 0.735631 

Q15. Is IT core part of your business? 0.715246 

Q14. Any IT intellectual property? 0.694985 

Q16. Advertising & Marketing channels 0.583675 

Table 3.6: Factor 3 - Belief in big data 

Questions   Factor 3 
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This theme groups the respondents who strongly believe that data usage can create 

competitive advantage, that it is the key driver of their business and that information 

management and business intelligence can improve their business. This also agrees with 

the theory in Chapter 2. 

 

Table 3.7: Factor 4 - Perceptions of adopting open-source 
technologies 

Questions   Factor 4 

Q55. I believe that open source technologies and 

applications can add value to any business. 

0.816779 

Q56. I see open source technologies as the solutions to 

the SMEs IT needs. 

0.787437 

Q57. I believe that open source technologies are safe 

and secure. 

0.7465 

Q60. I believe open source technologies have the ability 

to provide my business with the competitive 

advantage. 

0.654547 

 

This theme groups the respondents who had fairly neutral perceptions about the ability of 

open source to give them competitive advantage and neutral perceptions on open source 

security. 

Q42. I believe that data usage can provide my business 

with the competitive advantage. 

0.814783 

Q43. I believe that data usage can assist in growth of my 

business. 

0.785906 

Q51. I believe information management and business 

intelligence can improve my business. 

0.750824 

Q23. Data is a key driver in my business decisions 0.520619 

Q53. I foresee cloud based solutions as a critical partner 

for my business. 

0.495573 
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This theme groups the respondents who do not believe that it is easy to adopt Big Data 

technology or that they have the necessary budget to assist in the implementation of such 

technology. 

 

 

 

 

 

 

 

This theme groups the majority of respondents agreed that they have sufficient skills and 

resources to manage data and information. 

Table 3.8: Factor 5 - Implementing and adopting  

Questions   Factor 5 

Q41. It is easy to adopt big data technologies. 0.724011 

Q38. I have resources that can assist me in 

implementing big data technologies. 

0.702903 

Q39. I have the necessary budget that can assist me in 

implementing big data technologies. 

0.670434 

Q41. I understand the usage, maintenance and 

management processes of big data. 

0.538646 

Q45. I believe my business has technologies and 

resources for the customer retention and the 

acquisition. 

0.516721 

Table 3.9: Factor 6 - Perception to adoption 

Questions   Factor 6 

Q28. I believe my business has enough resources to 

manage data and information. 

0.8441 

Q27. I believe my business has enough skills to manage 

data and information. 

0.821731 

Table 3.10: Factor 7 - Future growth perception 

Questions   Factor 7 
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This theme groups the respondents who respondents believe in digitalization taking place 

in the industry, rapidly adopting to meet e-commerce demands and that they understand 

their customers’ needs and preferences. 

 

 

 

 

 

 

 

 

This theme groups the respondents who believe that there is an existing ecosystem where 

they can share and leverage data and that they do not need large budgets for collecting 

and storing data. 70% respondents rate data as being an asset for their business. 

 

 

 

 

 

This theme groups the respondents who have back-up storage for data and strongly agree 

that data security is a major issue. 

Q46. I believe in digitalization which is taking place in my 

industry. 

0.663424 

Q48. I believe I understand the needs and the 

preferences of my customers. 

0.650542 

Q45. I believe my business can be competitive in future. 0.564562 

Q47. I believe I am rapidly adopting to meet the 

ecommerce demand of my industry. 

0.470028 

Table 3.11: Factor 8 - Leverage of data 

Questions   Factor 8 

Q44. I believe that there are ecosystems that we can 

share and leverage of data in our industry. 

0.63474 

Q24. I believe that I don’t need big budget to collect and 

store data in my business. 

0.496579 

Q22. I rate data as an asset for my business. 0.439416 

Table 3.12: Factor 9 - Accessibility and Storage 

Questions   Factor 9 

Q20. Any information back up storage? 0.629014 

Q26. Data security is major issue with SMEs. 0.409633 
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This theme group the respondents who disagree that accessibility, skills and budget are a 

challenge in storing company data. 

Table 3.14: Summary Table 

Factor  

Mean Response 

Score 

Level of Awereness 3.8 

Leveraging of exsiting technology 3.75 

Belief in BIG data  4.05 

Perceptions of adopting open-source technologies 3.56 

Implementing and adopting  3.07 

Perception of adoption 3.52 

Future growth perceptions 2.85 

Leverage of existing data 2.48 

Accessibility and Data security challenges 2.39 

 

In conclusion, the level of awareness concerning Big Data technology within SMEs is very 

high and there is generally a highly positive belief that it will provide their business with 

competitive advantage. The current challenges faced include the lack of trust in open 

Table 3.13: Factor 10 - Challenges 

Questions   Factor 10 

Q21. Accessibility as challenge in terms of storing 

your company data 

0.760701 

Q21. Data Storage and Security as challenge in 

terms of storing your company data 

0.619487 

Q21. Skill as challenge in terms of storing your 

company data 

0.366563 

Q21. Budget as challenge in terms of storing your 

company data 

0.320917 
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source technology due to security and data storage fears. There is also a general 

perception that Big Data technology would require highly skilled personnel and 

unaffordable resources to implement and maintain.  

This agrees with the theory once again; it states that adoption of big data technologies can 

in fact provide the SMEs with competitive advantage; it mentioned that the open-source 

security is not trusted. 

Hypothesis 3 

Model Specification: 

The research design model was built to assist in identifying factors that are associated with 

increased business turnover.   

This section employs a generalised linear model using company annual turnover and the 

ten themes that were created. The whole model test below tests the following hypothesis: 

There is no predictor of annual revenue from the created themes versus the null 

hypothesis that at least one theme is the predictor of annual revenue.  

At 1% level of significance the null hypothesis was rejected and it was concluded that at 

least one theme is a predictor of annual turnover (p-value< 0.01) (Levine et al., 2008:324) 

Target Definition 

The following transformation was carried out on the variable “annual turnover”: 

 

 

 

 

Sampling  

For the purpose of the modelling exercise, the full model data set was used for training the 

model and a simple random selection of 20% of the data was used to validate the model. 

Methodological Approach 

Holmes, (2011:13) explained logistic regression as models relationship between set of 

variables or covariates. This regression was chosen because the model has a 

dichotomous dependent variable. The logit model predicts the log of the odds of a 

categorical event or outcome.  When the log of the odds from the resulting model is 
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converted back to a probability the possible range of values is restricted to be between 0 

and 1.  

For k explanatory variables and i= 1 ,…, n individuals, the model is  

Equation 1 

 

Where pi  is the probability that the dependent variable is 1. 

By the very nature of the linear summation, the logit model assumes that the predictors are 

linear in log-odds space with the outcome.  Unfortunately, few relationships are exactly 

linear.  To mitigate the impact of the linearity assumption and for other beneficial reasons, 

some predictors have been transformed. 

Analysis and Fit Statistics 

At 1% level of significance the null hypothesis was rejected and it was concluded that at 

least one theme is a predictor of annual turnover (p-value< 0.01). 

 

 

Figure 3.10: Whole factor test 

Turner (2008:7-9) explained the Generalized Linear Models (GLM) as a general linear 

regression that permits for response variables that have error distribution models other 

than a normal distribution. The table below shows the GLM fit and each of the derived 

themes. At 5% level of significance, five themes were significant while at 1% level of 

significance only 3 themes were significant. 
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The results indicated that Leveraging of existing technology, leveraging of data and 

Accessibility and storage are the three most important themes in predicting the annual 

turnover of a company. 

Table 3.15: Factors/Themes 

Factors/Themes DF L-R 

ChiSquare 

Prob>ChiSq 

Level of awareness 1 0.6945009 0.4046 

Leveraging of existing technology 1 22.12109 <.0001* 

Belief in big data 1 5.4034567 0.0201* 

Perceptions of adopting open-

source technologies 

1 2.2675888 0.1321 

Implementing and adoption 1 1.9875091 0.1586 

Perception of adoption 1 6.1779629 0.0129* 

Future growth perception 1 3.1788503 0.0746 

Leverage of data 1 10.309514 0.0013* 

Accessibility and storage 1 13.61905 0.0002* 

Challenges 1 0.0402868 0.8409 

 

The table below shows the strength of each theme in a GLM in terms of being a predictor 

of annual turnover. The estimates are the model betas and the higher the chi-square value 

the higher its influence on predicting annual turnover. It can be seen that the highest 

contributing theme to the prediction of annual turnover is Leveraging of existing 

technology. 

Table 3.16: Strength of each theme 

Term Estimate Std Error L-R 

ChiSquar

e 

Prob>ChiS

q 

Lower 

CL 

Upper 

CL 

Intercept 2.7602784 0.173450

2 

90.12735

8 

<.0001 2.413686

8 

3.10687 
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Level of 

awareness 

0.1451498 0.173568

3 

0.694500

9 

0.4046 -

0.201678 

0.491977

2 

Leveraging 

of existing 

technology 

-0.903636 0.171311

7 

22.12109 <.0001 -

1.245955 

-

0.561318 

Belief in BIG 

data 

0.3697857 0.154801

5 

5.403456

7 

0.0201 0.060458

4 

0.679113

1 

Perceptions 

of adopting 

open-source 

technologie

s 

-0.264241 0.173490

6 

2.267588

8 

0.1321 -

0.610914 

0.082430

9 

Implementin

g and 

adoption 

0.2487275 0.174678

4 

1.987509

1 

0.1586 -

0.100318 

0.597773

1 

Perception 

of adoption 

0.4458094 0.173849

4 

6.177962

9 

0.0129 0.098420

2 

0.793198

6 

Future 

growth 

perception 

0.3170699 0.175017

2 

3.178850

3 

0.0746 -

0.032653 

0.666792

6 

Leverage of 

data 

-0.479988 0.141853

3 

10.30951

4 

0.0013 -

0.763442 

-

0.196534 

Accessibility 

and storage 

-0.687444 0.173747

9 

13.61905 0.0002 -1.03463 -

0.340257 

 

3.10 CONCLUSION 

In conclusion, the SMEs that are highly aware and are leveraging off existing data are 

associated with a higher annual turnover. These SMEs do not necessarily believe in Big 

Data technology but they have embraced data technology and are currently facing minimal 

challenges with regard to data management processes. 

Approach 
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Data was collected in the form of a survey questionnaire. A total of 55 respondents were 

collected. The following approach was used to analyse the data: 

The survey had two broad sections, namely the demographic profile of the business and 

the descriptive questionnaire, mainly based on a 5 point Likert scale, was provided. The 

internal consistency of the survey was calculated using Cronbach’s alpha. 

The mean score of each variable was also calculated. The data profiling and descriptive 

statistics were first drawn up in order to understand the data in terms of frequency 

distributions, variable correlations, number of useable variables, levels of ‘missingness’ in 

the data and the need for variable transformations where necessary. 

Pearson correlation tests were carried out for continuous variables in order to ascertain 

variable correlation. 

A test for association on categorical variables was carried out using Fisher’s exact test 

since the data set was small. 

Wilcoxon’s sign ranked tests were used to assess whether the responses deviated from 

the median. 

An exploratory factor analysis model was developed in order to identify the key themes 

that were emanating from the questionnaire. 

The median scores of the questions relating to each factor were also calculated in order to 

understand the general views of the respondents. 

A logistic regression model was developed to understand the interaction of the factors 

which are associated with the SME annual turnover. 

3.11 SUMMARY 

In conclusion, SME’s which are highly aware and are leveraging off existing data are 

associated with higher annual turnover. The SMEs do not necessarily believe in big data 

technologies but they have embraced data technologies and are currently facing minimal 

challenges with regards to data management processes. 
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CHAPTER FOUR 

4.1 INTRODUCTION 

In this chapter the theory in Chapter two, the in results and the findings from Chapter three 

will be discussed. The interesting facts, as well as the managerial implication of the 

researcher’s recommendation will also be discussed.  The proposals on issues related to 

the Big Data implementations will be put forward. 

4.1.1 Research finings 

According to the research findings, the access to budget and the perception that big data 

technologies are complex and expensive appear to be the biggest obstacle with regard to 

adopting Big Data technologies. 

Support and skills to deploy open source technologies are also significant stumbling blocks 

to SMEs. The SMEs believe that usage of data can actually assist their enterprises to grow 

and also gain competitive advantage. But they do not trust open-source security and lastly, 

they believe that no special skill is required to use a website. 

The level of awareness concerning big data technology within SMEs is very high and there 

is generally a highly positive belief that it will provide their business with competitive 

advantage. The current challenges faced include the lack of trust in open source 

technology due to security and data storage fears. There is also a general perception that 

big data technology would require highly skilled personnel and unaffordable resources to 

implement and maintain.  

It is important to note that almost all SMEs interviewed understood the basics of data 

collection and also believe that data does provide the competitive advantage needed for 

them to remain relevant and grow. 

The SMEs that are highly aware and are leveraging off existing data are associated with a 

higher annual turnover. These SMEs do not necessarily believe in Big Data technology but 

they have embraced data technology and are currently facing minimal challenges with 

regard to data management processes. 

4.1.2 Literature contribution 

The budget, data security as well and skill are regarded as the main barrier when it comes 

to the adoption of big data technologies by the SMEs according to theory. It also states 

that adoption of big data technologies can in fact provide the SMEs with competitive 

advantage.  
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4.2 RECOMMENDATIONS 

4.2.1 How to overcome big data adoption challenges 

Many different kinds of problems exist with big data technology adoption in general and 

they range from issues such as costs, data security and privacy, storage and processing, 

analytical, technical and data value challenges, especially for the SMEs. Another big 

challenge is skill shortage. In most cases the SMEs find it difficult to find suitable talent 

with capable skills to work with new technologies and to interpret the data in order to 

extract meaningful business insights. 

Another big problem is a security in the Big Data environment. Information is sourced from 

many different storage sites such as cloud-based storage, web systems, social media and 

other physical servers, therefore, making it very difficult to secure the data completely, 

thus bringing a considerable security risk to the whole environment. But all these challenge 

can be defeated. 

4.2.2 How to deploy big data technologies 

Big Data can assist in business decision making, especially with the amount of data that is 

available; it will require very little effort to understand the customers’ needs, expectations 

and preferences better. Optimization of costs, returns on investment and improved 

revenues are some of the benefits from Big Data analytics, but unfortunately to get around 

deployment appear to be significant stumbling blocks to the SME’s adopting Big Data 

technologies. 

There are countless sources of the data such as social media, cellphones, email, web and 

internet and many different types of analytics can be conducted from these sources which 

will assist the SMEs to grow, based on the results achieved from the wide variety of data 

available.  

Open source data is provided by most search engine organizations such as Yahoo, 

Google and Wiki, these and other social media applications can be used to improve the 

business activities at a very low cost. 

The SMES that do not have excellent financial muscle can then adopt open source tools to 

take advantage of the benefits of big data analytics. Cloud computing and open source 

software provides these companies with an affordable way to embrace Big Data analytics. 
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Free web analytics such as Google analytics and social media are available to any 

organization at any given point and time. The skills development and training should be 

done prior implementation.  

SMEs must ensure they adhere to standard and comprehensive data capture procedures 

without compromising the security measures, they need to protect the data all the time 

throughout all the levels and functions within the organization. 

SMEs can monitor the social media input to establish the public’s perception of their 

products and services in order, to improve the value they offer and better satisfy 

customers. The negative comments from social media can be used as constructive 

criticisms. 

There are different low-cost digital marketing solutions that can be used by SMEs to 

expand and become sustainable, such as social media.  Digitalization can enable the 

SMEs to attract an ecosystem of partnerships which help to ensure customer loyalty. It 

allows the partnership with other stakeholders internally and externally, such as suppliers, 

intermediaries and offering ecosystems. 

Public clouds can be deployed off-site over the Internet and are available to the general 

public. The benefit of a public cloud is that it offers excellent efficiency and resources at 

low cost. This type of cloud infrastructure could be quite useful for SMEs which often have 

limitations with both budget and skills training. Public clouds could be beneficial for SMEs 

because the analytics and data management services are offered by the cloud service 

provider which is also responsible for the quality of service. 

SMEs can take advantage of cloud computing methods to source the opportunities and 

benefits of Big Data, without making significant investment in technology and skills training 

Disaster recovery is another factor that needs to be taken seriously. Should a server or the 

whole information storage be destroyed, SMEs should be able to use their backed-up data 

and continue with their business with as little inconvenience as possible  

Confidential customer information should not be used without the customer’s prior 

consent, not misused in any way. Policies governing the ethical use of the customer 

information should be in place and always adhered to 

SMEs should also invest in in-house skills training, to avoid paying high fees to Big Data 

experts and there are the different online courses available at very little cost. There are 
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many different readings and tutorials which prove that there is guidance available for 

anyone wishing to make use of Big Data analytics. 

4.3 MANAGERIAL IMPLICATION 

Implementing Big Data analytics within organizations, especially SMEs, is a big challenge, 

but it is crucial for them to deal with Big Data. The research has identified a number of 

managerial implications for SME leaders. The adoption of Big Data analytics is a 

complicated exercise. The SMEs should be up skilled in their understanding of and dealing 

with Big Data analytics.  

The SMEs leaders need to consider factors such as: 

• Is data regarded as an asset that can assist in business decision making by their 

enterprises? 

• Is there a belief that data can be used to improve and grow the business? 

• Is there awareness around Big Data analytics and its benefits? 

• How can barriers to adopting and implementing Big Data analytics be overcome? 

It is suggested that the leaders of SMEs should consider engaging in a change 

management process. This practice will encourage the adoption and implementation of the 

Big Data technologies supported by every member of the SME structure. 

Once this change has been achieved, then the next step for the SME leaders is to 

consider if they can use the data and the resources that they have already to adopt Big 

Data analytics. It has already been proven in the literature study that Big Data analytics 

adds so much value to a business enterprise that, consequently, it can add as great value 

to SMEs.  

If management sees an opportunity for the use of Big Data analytics, then they need to up-

skill or leverage the owned existing resources. They can start by up-skilling their internal 

staff through an open source course, Google analytics, cloud computing, social media, as 

well as the Big Data analytics and also raise awareness of how all these technologies can 

benefit SMEs. It is not affordable to employ Big Data experts because they are expensive 

due to their scarcity. Therefore, SME employees need to acquire Big Data literacy together 

with business skills. 

Everyone within the SME has to support Big Data implementation project and the value 

derived from Big Data analytics. 
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