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ABSTRACT 

The world is an emerging stage with intense technological innovations and 

advancement. Cloud computing has not doubled back during this transformative 

surge, reporting vast growth in application across various sectors. Nigeria as a nation 

has not been left out in the adoption of this technology but at a much lesser rate 

comparatively. This is less than desirable in a global economic landscape that is geared 

towards technological improvement and innovation. In this research, I investigated 

the overall prevalence of cloud computing technologies in Nigeria and determine the 

hindrances to its widespread use. With the aid of pre-existent material on the subject 

using interviews and quantitative data from questionnaires, I discovered several 

reasons for the low level of adoption of cloud computing in Nigeria as a developing 

Nation. These factors include low technological advancement, lack of funds for 

investment in technology, lack of technical-know-how, institutional constraints, and 

security. It is therefore observed that a wide range of systemic growth and 

development is needed in Nigeria before cloud computing is institutionalized. 

Advanced policies and infrastructure need to be developed to put cloud computing in 

widespread use. Globally, it is seen that cloud computing is no longer just a trend but 

a fast-growing technology that will only see more widespread use as time goes on. 

Therefore, Nigeria and other developing nations would do well to utilize its numerous 

benefits. 
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1. CHAPTER ONE: INTRODUCTION  

  

The term ‘cloud’ is considered to be an oversized pool of simply shared and accessible 

virtualized resources that can be dynamically reconfigured to regulate, thereby 

permitting optimum resource utilization (Patidar, Rane & Jain, 2012).  

 

Microsoft Azure defined cloud computing as the delivery of computing services—

including servers, storage, databases, networking, software, analytics, and 

intelligence—over the Internet (“the cloud”) to offer faster innovation, flexible 

resources, and economies of scale. You typically pay only for cloud services you use, 

helping you lower your operating costs, run your infrastructure more efficiently, and 

scale as your business needs change (Microsoft Azure, 2020). 

 

Cloud computing is considered to be a “key pillar of the digital transformation 

technology ecosystem” (Al-Ruthie, Benkhelifa and Hameed, 2018). As opposed to 

being just a buzzword, it currently represents the direction of the IT industry 

development in recent times making it a highly sort after innovation. A plethora of 

literature has distinguished the adoption of cloud computing from the standpoint of 

developed countries and developing countries (Shoshtari, 2013; Ahmed, 2016; Al-

Ruthie, Benkhelifa and Hameed, 2018; Patala, Kadyamatimba and Madzvamuse, 

2019).  
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With the uprising of cloud computing adoption worldwide recent statistics and 

research have shown that the public cloud service is expected to reach $266 billion in 

2020 and an estimated $623 billion by 2023 (Gartner, 2019; Hostingtribunal, 2020). 

According to Buyya, Yeo and Venugopal (2008) cloud computing is considered to be 

the last utility asides water, electricity, gas, and telephone emphasizing its importance 

in the digital world of today.  

 

Furthermore, with cloud computing being considered an integral part of information 

technology (Ambrust et al. 2009) cited in (Senyo, Effah and Addae, 2016, p. 506), it 

brings with it a huge potential for the growth of businesses, corporate organizations, 

educational institutions and even improvements in governmental regulations and 

strategies of developed countries to further improve their services and performance 

rates (Senyo, Effah and Addae, 2016). However, this does not imply that the adoption 

of cloud in developing countries has been without hindrances, studies have shown 

that many developing countries remain limited from assessing the rapid and 

adjustable supply of ‘digitalized information’ (UNCTAD, 2013). 

 

Several factors contribute to the low adoption levels of cloud computing in developing 

countries, factors such as lack of quality broadband infrastructure, laws, and 

regulations all of which necessitate investments needed to fund advanced information 

and communication technology, shortage of skills, institutional constraints, and 

security (UNCTAD, 2013; 2015; Ahmed, 2016). The topic of this dissertation is 

‘Investigating the adoption levels of cloud computing in Nigeria’.  
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Nigeria while being one of the largest countries in the world and the most populous 

country in Africa with a populous of 206 million (Statista, 2020) is still considered a 

third world developing country. Regardless, the Nigerian ICT market is the fastest 

growing in Africa with the country ranking as the 7th country with the highest number 

of internet users in the world (Nairametrics, 2019). According to (Dahunsi & Owoseni, 

2015) ICT remains a vital factor in reducing poverty and ensure economic growth in 

Nigeria. Given these statistics, it is expected that the adoption of cloud computing in 

Nigeria will be seamless and effortless considering the nation’s acceptance of internet 

technology. But this is not the case as many factors play a role whether directly or 

indirectly in the adoption of cloud in developing countries.   

 

. 
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FIGURE: 1.1 CLOUD COMPUTING ENVIRONMENT   

SOURCE: (AZURE, 2020) 

 

The figure explains the environment conducive for cloud computing adoption 

 

1.1: THE CLOUD MARKET READY FOR ADOPTION IN NIGERIA  
 

The recent COVID-19 development has exposed the Nigerian markets to the many 

benefits and advantages of cloud adoption to businesses and smooth transit of 

commerce as well (Onwuegbuci, 2020). Onumonu (2020) cited in (Onwuegbuci, 2020) 

stated that Nigeria’s cloud landscape is currently opening up to different possibilities 

and gaining huge momentum, with many businesses showing interest and leveraging 

on the technology as was seen during the pandemic.  
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A report by Cloud in Africa 2020, released by World Wide Worx (2020) highlighted that 

the COVID-19 pandemic has indeed pushed cloud computing to the forefront of 

decision-making in the minds of businesses, organizations, and institutions alike. The 

study of this report spanned across African countries including South Africa, Kenya, 

Zambia, Nigeria, Zimbabwe, Namibia, Botswana, and Malawi. It revealed that 91% of 

the participants deemed cloud computing to be very important in helping with the 

way businesses respond to crises regardless of location. 80% of the participants also 

believe that cloud computing has made a huge significance to the way governments 

of their countries were able to deal with the pandemic crisis. In Nigeria, the 

government used cloud computing for 69% remote working, 55% public 

communications, and 50% crisis coordination (Cloud in Africa, 2020; World Wide 

Worx, 2020). Irrespective of the recent cloud awareness in Nigeria, there are still 

unresolved reasons why the adoption of cloud is still at its lowest.  

Muhammed et al. (2015) highlighted some of the barriers of cloud computing in 

Nigeria which include the lack of internet services, security, lack of technical skills, lack 

of flexibility of the law, not enough awareness of cloud computing technologies, and 

the lack of ICT infrastructure. 

 

1.2: THE PURPOSE OF STUDY 

 

While the horizon of cloud computing is gradually opening up in Nigeria, there is much 

to be known and experienced when it comes to the adoption of this technology, this 
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researcher supports the claim of Awosan (2014) that cloud computing if properly 

annexed holds the key to sustainable socio-economic growth in Nigeria.  Hence, the 

purpose of this research is to investigate and study the adoption levels of cloud 

computing in Nigeria as a developing country. Subsequently, the purpose of the 

research will tally in line with the research questions and objectives by giving a 

comprehensive theoretical overview of what cloud computing is and the cloud 

readiness position of Nigeria therefore, this research brings to center stage the 

overlooked factors on why cloud computing still faces hindrances in a country as 

technology conscious as Nigeria. This will be achieved through proper data acquisition 

and survey while taking into consideration the TOE framework in Nigerian cloud 

adoption.  

 

Furthermore, this research will benefit other researchers, academicians, as well as 

students keen on cloud computing, understanding the barriers of its adoption, its 

benefits, and a framework that can further necessitate its adoption in their respective 

developing countries.  

 

1.3: RESEARCH QUESTIONS 

 

Ellis (2017), defined research questions as an umbrella that address the topic, they 

most likely include keywords and phrases that will guide the researcher’s approach to 

the topic. A research question is considered to be one of the most important aspects 

of any scientific project (Bordage and Dawson, 2003).  
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Saunders and Lewis (2012) state that research questions should always meet the 

requirements and standard of the institution concerned, making use of literature that 

gives an insight into the chosen topic.  

According to Mattick et al. (2018), a good research question is usually quite narrow or 

specific but whatever the case it helps the research gather existing literature o the 

topic of choice. As highlighted above the purpose of the research is to investigate and 

gain comprehensive knowledge of the adoption levels of cloud computing in Nigeria 

thus, the study will predominantly seek to provide answers to the following questions: 

1. What are cloud computing and the driving force behind it? 

2. What is the current level of awareness of cloud computing adoption in Nigeria? 

3. What are the benefits of the adoption of cloud technologies and the factors 

that hinder its adoption in Nigeria? 

4. What methods or factors can be employed by decision-makers and 

governmental agencies to overcome these hindrances? 

The factors that are responsible for the low adoption level of cloud computing in 

developing countries are substantial and diverse depending mostly on the country 

being discussed. It is for this reason that these research questions have been raised to 

further understand the determining factors that benefit or hinder cloud adoption in 

Nigeria and what can be done to encourage it.  
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1.4: RESEARCH OBJECTIVES 
 

John Wanjohi (2018) explained a research objective as ‘the state of affairs’ that a plan 

is intended to achieve. In the structure of research, the objectives usually make up a 

small part of it but always contain the problem and purpose of the research. It is the 

job of the research objective to bring focus to the subject matter by helping to narrow 

it down to its barest minimum, it also helps the researcher avoid time wastage on 

irrelevant literature that might not be in correlation with the topic of choice while 

keeping the entirety of the research organized and clearly defined.  

 

Properly constructed research objectives help to facilitate the development of a 

researcher’s methodology, data collection, analysis, interpretation, and usage of data 

as well (Wanjohi, 2018). The subsequent research objectives include: 

 

1. To survey and scrutinize the concept of cloud computing 

This includes defining cloud computing, analyzing its service and deployment models 

as well as its benefits and challenges. 

 

2. To review and survey the level of cloud adoption in Nigeria in recent times 

This includes an in-depth look at cloud adoption from the viewpoint of developed and 

underdeveloped countries. Gathering information on the effort of businesses, 

institutions, organizations, and the government in promoting cloud adoption in 

Nigeria.    
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3. To explore the methods that can help overcome the hindrances of cloud adoption 

in Nigeria. 

 

4. To understand the requirements of cloud adoption in Nigeria as well as the 

hindrances to cloud adoption in Nigeria 

 

1.5: MOTIVATION OF STUDY 

 

The migration and adoption of cloud computing have impacted the development of 

many nations (Shoshtari, 2013). The many advantages of cloud such as e-commerce, 

e-governance, e-health to mention a few are some of the reasons why many countries 

are migrating to cloud computing. Nigerian socio-economic growth and business 

activities have become increasingly dependent on information technology (IT).  

 

There is an immediate need for the availability and accessibility of these computing 

resources to ensure the continuous growth of the country and sustainability (Awosan, 

2014; NITDA, 2019). The recognition that technology fosters national growth is a 

reason why the cloud computing adoption policy known as the ‘Cloud First Policy’ was 

formerly introduced by the Nigerian government. Hence, the aim behind 

governmental support of cloud computing by the NITDA (2019) includes reduction of 

capital cost, further improve the responsiveness to the needs of citizens or customers, 

foster transparency, and most importantly support small-medium enterprise (SMEs) 

which happen to be the backbone of a nation like Nigeria.  Nigeria is considered the 
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largest economy in Sub-Saharan Africa and the 27th largest in the world (Statista, 

2020).  

 

This research revolves around migration, applications, development, and adoption of 

cloud computing in Nigeria as a developing country. Furthermore, the recent 

governmental support of cloud adoption implies that it is indeed a phenomenon 

worth studying and will be beneficial to the Nigerian economy.   

 

1.6: TARGET AND CONTRIBUTION  

 

The main target of this research will be public authorities in the National Information 

Technology Agency under the Federal Ministry of Communications and Digital 

Economy in Nigeria. Companies and organizations who are already users of cloud 

computing or interested in adopting cloud computing will are also some of the target 

audience of this research. This research will prove useful to cloud enthusiasts, 

researchers, academicians, and students interested in learning about the pros and 

cons of cloud adoption in a developing country, it can also serve as a good source of 

literature for future researchers of cloud computing. 

 

1.7: SCOPE AND LIMITATION OF STUDY 

 

The theoretical part of this research is comprised of a comprehensive study of what 

cloud computing is, its service and deployment models, barriers, and benefits of the 

cloud. The literature review will further look at the best framework to further support 
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the migration and adoption of cloud in Nigeria. The required data needed for the 

research will be collected via interviews and questionnaires using the knowledge from 

the theoretical study to identify the area of focus for the research. 
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2.  CHAPTER TWO: LITERATURE REVIEW  

  

The literature review of this research constitutes the secondary data source, the 

main theme, theories, and frameworks of the subject matter under investigation.   

According to Onwuegbuzie and Frels (2017, p. 106), the literature review represents 

a method that the researcher can indeed choose from a variety of strategies and 

procedures for identifying, recording, understanding, meaning-making, and 

communicating information pertinent to the subject matter.   

Conducting a literature review is also identical to conducting a research study with the 

information that is gathered (Onwuegbuzie, Leech and Collins, 2011).   

 The literature review of any research study comprises four phases according to 

Onwuegbuzie and Frels (2017) namely, conceptualization, planning, implementation, 

and dissemination. Hence, every research study that contains a literature review, 

however, the size has two aims: to study the previously existing knowledge on the 

subject matter and also the primary research study being embedded in the research 

study itself (Onwuegbuzie and Frels, 2017).   

  

Huett et al. (2011) refer to literature review as previous researches and scholarship 

on a particular topic, the review being the researcher's explanation of what the 

literature enunciates. The synthesis (the obvious connection between the subject 

matter and the literature used) merges the conclusions of many different sources to 

further explain the overall understanding of the subject matter and like any other 
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document contains an introduction, a body, and a conclusion(Hart, 2005; Huett et al. 

2011, p.1).   

This chapter presents the themes and issues that are relevant to the understanding of 

the adoption levels of cloud computing in Nigeria. It develops the conceptual and 

theoretical lenses that will be used to analyze the subject areas, definitions, themes, 

theories, concepts, and models of cloud computing in Nigeria.   

  

The first section describes and examines the concept of information technology (IT) 

and different computing services most of which served as the introductory aspect to 

cloud computing. The section also gives a series of definitions of cloud computing, 

discusses its characteristics, architecture, service delivery models, deployment 

models, and its prominent advantages and disadvantages.   

  

While the second section examines the theoretical underpinnings of cloud 

computing. Here the impact of cloud computing as innovative technology is 

illuminated, the contribution and importance of cloud are also properly addressed 

when adopted in a collective capacity. The section also addresses the risks, barriers, 

opportunities, benefits that cloud adoption presents when adopted in a developing 

country like Nigeria.   

  

The third section examines and investigates the requirements, methods, 

frameworks, and experiences of cloud adoption among adopters and non-adopters 
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of the technology in Nigeria. The observations will help to deduce theoretically, the 

effective and efficient ways to foster and encourage more usage of cloud in Nigeria.   

  

The conclusion of this chapter identifies the main themes affecting cloud adoption in 

Nigeria. These themes help provide important insights for this research and form the 

framework by which the primary research is analyzed and discussed from the 

researcher’s point of view.   

  

2.1: INFORMATION TECHNOLOGY  
 

 

The dynamic and ever-changing nature of technology has contributed to the 

development of innovative technologies like cloud computing. The concept of the 

technology itself is quite crucial in getting a clear understanding of what technology 

generally comprises of and its nature as well (Abdul Wahab, Rose and Osman, 2012). 

As a result of the complexity of technology itself, numerous studies have defined it 

from different perspectives spanning across disciplines ranging from organizational 

management, anthropology, political science, economics, and many more (Reddy 

and Zhao, 1990; Zhao and Reisman, 1992; Cusumano and Elenka, 1994; Blomstrom 

and Kokko, 1998; Kumar et al. 1999) cited in (Abdul Wahab, Rose and Osman, 2012). 

Bozeman (2000) in his description of technology argued that knowledge and 

technology cannot be separated because when a technological product is transferred 

or diffused, the knowledge upon which the technological composition is based is also 

transferred or diffused.  
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According to Kumar et al. (1999) technology primarily comprises of two components: 

the first being a physical component which is made up of items such as products, 

tools, equipment, techniques, and processes; the second is made up of the 

informational components which are comprised of management know-how, 

marketing, production, quality control, reliability, skilled labor, and all functional 

areas. Lang and Young (1996) assert that technology is result-oriented, solves 

problems, and makes certain of the completion of tasks using appropriate skills.   

  

Given the above definition of technology, information technology can be further 

considered as the application of technology to find solutions to business or 

organizational problems on a large scale (Slyter, 2019). Another definition by 

Shoshtari (2013) is to associate all the developments that are moving forward due to 

the improvements in technology which has been obtained from superior 

information.   

  

As the emergence of computers and the internet keeps changing human activities 

whether directly or indirectly changes as well. Information technology has also set in 

motion a solid foundation for cloud computing to sit on. This is because the two 

detachable constituents of IT are computer and the internet, these two constituents 

make it easy and fast to access information and data in no time. With this ease comes 

certain advantages which include: ease of communication, globalization, and cost 

reduction. All of which set into motion the aim of cloud computing, Senyo, Effah and 

Addae (2016), highlight that IT providers want to be identified as service providers 
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rather than just a product, and the innovation of cloud computing allows them to do 

so for a while now. However, the inception of cloud computing can be found in other 

technologies, some of which include; grid computing, parallel computing, hardware, 

and software virtualization, distributed systems, multi-core chips, and internet-

based chips (Buyya et al., 2009; Shoshtari, 2013; Muhammad, 2015; Senyo, Effah and 

Addae, 2016).   

Amongst the advantages of information technology are as follows:  

• Ease of Communication: At the forefront of IT achievements and advantages 

are providing easy communication means in today’s society. Not only has it 

provided ease of communication and affordability but also it has established 

new innovative means of communication such as video calls and 

conferencing, instant messaging, emails, social media messengers. 

• Globalization and Industrialisation: James (1999) informs that information 

technology has indeed turned the world into a ‘global village’ by creating 

interdependence and breaking geographical boundaries. Hence, it enables 

the creation of sharing information and eliminating potential barriers like 

language and cultural differences that might have possibly been in existence 

before the advent of technology. With the advent of information technology 

and its influence on the global market comes industrialization, the creation 

of new business industries, and technologies have become limitless due to IT.  

• Cost Reduction: The usage and employment of IT in business most certainly 

lead to increased productivity for businesses, organizations, and industries as 

well as paving way for more opportunities. The IT infrastructures adopted by 
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businesses and organizations enable them to process, sort and protect 

sensitive information much easier. It also improves efficiency in organizations 

by providing automated processes.   

  

2.2: COMPUTING SERVICES AND CLOUD ROOTS  
 

 

Cloud computing can be traced back to the advancement and foundation of different 

prior technologies (Badger et al., 2011). The advancement in hardware technology 

(virtualization and multicore chips), system management (data center automation), 

advanced in Internet technologies (web services, service-oriented architecture and 

Web 2.0), and also the notion of distributed computing (cluster computing and grid 

computing) (Shostari, 2013; Muhammad, 2015). This part of the research examines 

the gradual shift in these technologies and how they converge to result in the 

emergence of what has now become cloud computing.  

 

2.2.1: HARDWARE VIRTUALIZATION  
  

 

This technology of virtualization dates back to the introduction of virtual machines in 

the stead of a physical machine by IBM in the 1960s (Voorsluys, Brobreg and Buyya, 

2011). Cluster virtualization or hardware-assisted virtualization is simply defined or 

explained as the creation of virtual as opposed to the physical versions of computers 

and operating systems. The technology was primarily designed and developed to 

further improve the efficiency of the processor and also overcome easy virtualization 

problems such as translating instructions and memory addresses (Techopedia, 
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2020). One major advantage of this technology is that control of virtual machines 

over physical machines to be much easier.   

Hardware virtualization regardless remains an evolving technology that is still 

garnering popularity on several platforms, the basic concept of the technology is to 

merge many little physical servers into one large physical server so that the processor 

can be used more effectively and efficiently (Techopedia, 2020). Hence, these virtual 

machines foster hardware cost reduction and also improve productivity by enabling 

more users simultaneous access to computing resources (Paulson, 2002). It also gives 

users the ability to run several software and systems on the same physical machine 

and also conceals the detailed characteristics of the physical machine to the users at 

the same time (Muhammad, 2015).   

 

2.2.2: AUTONOMIC COMPUTING   

  
 

This computing technology was proposed by Paul Horn of IBM in 2001, he shared the 

vision of making all computing systems manage themselves automatically (Cafero 

and Aloisio, 2011; Sitaram and Manjunath, 2012). The grand purpose is for 

computing systems to manage themselves with little or no human interventions 

when it comes to tackling the complexity of systems integration and management as 

well as ownership cost (Muhammad, 2015). An advantage of this technology is the 

drastic decrease in the innate complexity of computing systems by making them 

more intuitive, easy to use by operators and users alike (Sitaram and Manjunath, 

2012).   
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International Business Machine Corporation (IBM) identified four areas of autonomic 

computing which include: self-configuration, self-healing (error correction), self-

optimization (automatic resource control for optimal functioning), and self-

protection (identification and protection from attacks in a proactive manner) (Badger 

et al., 2011; Banafa, 2016). Banafa (2016) explains that the future of autonomic 

computing lies in its promise to simplify the management of all computing systems 

and the capability to do so will provide the basis for much more effective cloud 

computing.   

  

2.2.3: WEB SERVICES AND SERVICE-ORIENTED ARCHITECTURE (SOA)  
 

  

Web services (WS) and their evolution have particularly contributed to the forward 

movement and support for business systems integration (Muhammad, 2015). These 

advancements propagated by web services allow for the sharing of information 

between applications that run on series of messaging platforms, invariably making 

one’s application internal information available to others over the internet (Badger 

et al., 2011).   

Web services were founded on other existing well-known technologies such as 

hypertext transfer protocol(HTTP) and Extensible markup language(XML) and are 

capable of providing mechanisms to help convey and carry out services and make it 

easier to implement a service-oriented architecture (SOA). Thus, SOA is aimed at 

addressing requirements of loosely coupled, standard-based, and protocols 

independent distributed computing (Sterritt, 2005).   
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The development of web services enables the production of powerful services and 

supports the ease of accessing on-demand computing consistently.  

  

2.2.4: CLUSTER COMPUTING  
 

 

Cluster computing was first proposed by IBM in the early 1960s, it can be understood 

as a form of computing where two or more computer nodes are interconnected to 

processing power as a single entity (Shoshtari, 2013; Muhammad, 2015). The 

emergence of supercomputers played an effective role in calculation-intensive 

purposes like quantum physics and weather forecast applications but these 

supercomputers carrying out such tasks is not cost-effective, thus, the introduction 

of cluster computing (Papazoglou and Van Den Heuvel, 2007). These cluster 

computers are mostly connected over a fast Local Area Network (LAN) and one 

prominent reason for its usage is to provide a low-cost form of high-performance 

computing. Another reason is to create redundancy that ensures and allows 

continuous and reliable availability (Javadi, Mohammad and Jemal, 2009; Shoshtari, 

2013; Muhammad, 2015).  
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FIGURE: 2.1 CLUSTER COMPUTING REPRESENTATION  

SOURCE: (SHOSHTARI, 2013) 

 

 

2.2.5: GRID COMPUTING  
 

 

Grid computing emerged in the early 1990s as a result of the urgent need for 

computing systems to accommodate the prior demand for very quick calculations 

and data-intensive scientific applications as well (Muhammad, 2015), This concept 

itself came to the forefront of technological awareness when Foster and Kesselman 

(1999) published their work; simply put a grid is considered a set of computing 

resources that executes a task.  Grid Computing can be referred to as a computer 

network where each computer node is sharing its resources such as memory and 

storage with every other node (Shoshtari, 2013). Considered to be a special type of 

distributed computing. it is highly scalable, reliable, and makes efficient use of idle 

resources that might be in the network at the time (Sadashiv and Kumar, 2011). 

Regardless of its many benefits, the realization of the quality of service in grids 

remains a major challenge, the need for high and reliable speed connection between 
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the computer nodes and the lack of a complete set of standard and policies are some 

of the disadvantages of this computing technology.  

   

  

FIGURE: 2.2 GRID COMPUTING  

SOURCE: (SHOSHTARI, 2013) 
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FIGURE 2.3 THE EMERGENCE OF CLOUD COMPUTING FROM THE ADVANCEMENT OF COMPUTING TECHNOLOGIES  

SOURCE: (VOORSLUYS, BROBREG, AND BUYYA ,2011)  

  

2.3: THE CLOUD, DEFINITIONS, FEATURES, AND MODELS  

2.3.1: DEFINITIONS OF CLOUD COMPUTING  
 

Cloud computing has steadily become a common platform that is being utilized by 

industries, businesses, academic institutions as well as individuals. In this day and 

age, it has become mandatory for businesses and industries alike to study and 

incorporate contemporary methods that best support their commercial venture and 

manage their limited resource (Patala, Kadyamatimba and Madzvamuse, 2019). 

Stefan and Holger (2010) predicted that by 2020, the cloud computing market is 

projected to increase exponentially from, $70 billion to $240 billion. Gartner also 

predicted that a business with no cloud policy by 2020 is equivalent to a business 
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with no internet policy amongst which most users will migrate from cloud-first to 

cloud-only (Gartner Inc, 2015). The above-mentioned predictions give a foresight 

about the future of cloud computing and its importance as well. The cloud is 

popularly now being recognized as the next-generation computing infrastructure 

with tremendous potential for computing future (Dinh et al., 2013). The existence 

and importance of cloud computing to industries and businesses alike started to gain 

recognition in the early 2000s, primarily due to the expansion of the internet 

alongside the evolution of mobile computing after the introduction of the dot-com 

phenomenon (Delic and Walker, 2008) cited in (Patala, Kadyamatimba and 

Madzvamuse, 2019).   

 

Prior publication of Cervone (2012) showed that the term cloud is an abbreviation 

for common location independent, online utility on demand. In the opinion of many 

scholars of cloud computing, there are various conflicting and contradictory 

definitions, perspectives, and viewpoints on cloud computing (Foley, 2008; Buyya 

and Sulistio, 2008; Vaquero et al., 2008; Youseff, Butrico and Silva, 2008; Katz et al., 

2011).  These varying definitions could be because cloud technologies are no yet fully 

evolved and cloud computing is also originated from various networks and 

architectures (Muhammad, 2015).  

  

Solms and Viljoen (2012) defined cloud computing as a model that enables and 

allows the user access to IT services provided via a public or private network in a 

web-connected device when and as required, meeting the concept of on-demand 
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computing with concealed technical knowledge and management of how the 

services are provided. In this case, large systems are linked and connected in a shared 

infrastructure used by users.   

  

Gartner cited in Brimbela (2013) defined cloud computing as a scalable and flexible 

IT capability of computing that is delivered as a service to external customers through 

the utilization of internet technologies. Its capabilities include applications 

management, infrastructure management, data management, customer interface 

management, planning, and governance.  

  

Kaplan (2009) defined cloud computing as a set of internet-based tools and services 

that allows all of its users to acquire computing resources, services, and development 

capabilities to build and support applications, or to perform IT functions on a pay as 

you go basis. This definition considers cloud computing to be the realization of the 

earlier notions of utility computing without the prior technical complexities or 

complicated deployment worries.  

  

Hartig (2009) highlights that cloud computing overlaps some of the concepts of the 

grid distributed, and utility computing but has its meaning provided it is used 

correctly. He defined cloud computing as accessing resources and services needed 

to perform functions with dynamically changing needs. The dynamics of cloud 

computing are managed by multiple infrastructures across multiple organizations 
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and consist of one or more frameworks overlaid on top of the infrastructures tying 

them together.  

  

Cohen (2012), in his article for Forbes, defined cloud computing as an ‘Internet-

centric software’. He puts forth his opinion thus: “This new cloud computing software 

model is a shift from the traditional single-tenant approach to software development 

to that of a scalable, multi-tenant, multi-platform, multi-network and global. This 

could be as simple as your web-based email service or as complex as a globally 

distributed load balanced content delivery environment”.  

 

Senyo, Effah and Addae (2016) defined cloud computing as the delivery of IT 

infrastructure and applications as a service on demand to individuals and 

organizations via internet platforms.  

  

Regardless of the numerous definitions of cloud computing in academia, the 

definition of the US National Institute of Standards and Technology (NIST) provides 

a more comprehensive definition of cloud computing inclusive of its features, 

service, and deployment models. The NIST (Mell and Grance, 2011) defined cloud 

computing as a large pool of easily usable and accessible virtualized resources (such 

as hardware, development platforms, and services). These resources can be 

dynamically reconfigured to adjust to a variable load, allowing also for optimum 

resource utilization.  
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The National Standard Authority of Ireland (NSAI) (2012, PP. 6-7) expounded that this 

comprehensive definition of cloud computing focuses on the features, service, and 

deployment models. This makes the definition beyond superficial and all-

encompassing on the basic concept of cloud computing itself. It should be noted that 

cloud computing is not much of technology in itself but rather a combination of quite 

a few technologies that came together to form a technical ecosystem for cloud 

computing (Avram, 2014).   

  

As a growing technology, Gartner (2011) states that cloud computing is considered 

to be the most hyped topic of discussion in IT today and has grown significantly and 

will continue to do so. A report by Market Research Media (2012) and Kharif (2012). 

Bloomberg predicts that the cloud will have a massive growth of about 30% from 

2012 to 2020. Hence, making cloud computing one of the most marketable and 

profitable innovations of recent times.  

 

TABLE: 1 IT CAPABILITIES THROUGH CLOUD COMPUTING A. T (KEARNEY ANALYSIS)  

Applications 

Management 

Data 

Management 

Infrastructure 

Management 

Interface 

Management 

IT Planning & 

Governance 

Application 

designs and 

architecture  

Data 

governance  

Datacenter and 

network operations   

Business  

relationship  

management   

IT service 

security and  

risk  

management  
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Application 

development  

Master data 

management   

IT asset  

management  

Business and 

desktop 

applications 

and portfolio 

strategy   

Vendor  and  

contract  

management  

Application 

testing and 

application 

support   

Data storage 

management   

Server administration 

and management  

Business 

intelligence 

and analytics   

Financial, 

innovation, 

and capacity 

management  

Configuration 

and change  

Data backup 

services   

Data network  

management  

End-user 

support  

Program and 

project 

management  

Enterprise 

application 

integration  

Database 

services  

Telecommunications 

and infrastructure  

End-user 

computing and 

devices  

Enterprise 

architecture  

 

SOURCE: (PATALA, KADYAMATIMBA AND MADZVAMUSE, 2019). 

 

2.3.2: FEATURES OF THE CLOUD  
 

  

As stated in the previous section centered on the definition of cloud computing the 

NIST definition stands out as it highlights features and models of cloud computing 

making it quite indispensable. As stated by the NIST (Mell and Grance, 2011), cloud 

computing models should possess these important features;  
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TABLE: 2 CLOUD COMPUTING FEATURES  

Features  Functions  

Rapid  

Elasticity  

Expansion of service to serve the actual need, the automated process 

of cloud computing ensures that its service is provided instantly if and 

when the demand arises and also released when the demand is no 

longer required. This feature further provides efficiency while it also 

allows end-users more privacy using the service.    

Resource 

Pooling  

The virtualization method affords the service provider the possibility 

of a multi-tenant model to pool physical and virtual resources that 

meets the need of multiple end-users at the same time.   

On-Demand  

Self Service  

The end-user of the cloud is afforded sole control (obtain and release) 

of cloud services as required without any sort of supervision. This on-

demand service helps organizations, businesses, and institutions 

reduce and manage costs by reducing the number of staff needed to 

carry out a service.  

Measured  

Service  

The cloud is usually comprised of a metering mechanism as can be 

found with other utilities that help to measure the services provided 

to each cloud end-user. Also, the detailed information about 

resource usage proves to be useful to cloud providers to help 

enhance their services.  
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Broad  

Network  

Access  

This feature is the availability of cloud resources to a wide range of 

computing devices like laptops, mobile phones, tablets, and desktop 

computers regardless of their existing operating systems and 

hardware through a standardized network interface.   

 

SOURCE: (SHOSHTARI, 2013). 

 

A report from the University of California, Berkeley further added some key features 

of cloud computing to include:  

1. the illusion of infinite computing resources;  

2. the elimination of an upfront commitment by cloud users 3) the ability to pay 

for use as needed (Armbrust et al. 2009).  

   

2.3.3: THE CLOUD DELIVERY MODELS  
  

In cloud computing, there are generally three main cloud service delivery models 

which are; software (SaaS), platform (PaaS), and infrastructure (IaaS), as service 

models. 

 

 

 

 

 

 

TABLE: 3 CLOUD DELIVERY MODELS   
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Delivery Models  Functions  

Software as a  

Service (SAAS)  

According to Microsoft Azure (2015), this service model is 

considered to be a way of delivering software applications on-

demand via the internet and most likely via subscriptions to end-

users. Considered to be the most common and cost-efficient 

service provided by cloud computing because it consists of 

software and applications that, meet the specific needs of end-

users (Armbrust et al. 2009). SAAS is considered to be more 

scalable than ordinary software and does not require installation 

on the user’s machine but accessible to them via web browsers 

(Shoshtari, 2013). It should be noted that for this service the 

responsibility is solely on the service/cloud provider to ensure 

availability of the service to the end-user or client organization 

(Siamak, 2010; Shoshtari, 2013, Microsoft Azure, 2015). Large 

companies and technology organizations such as IBM and 

Salesforce have adopted this delivery model at some point.  

Platform as a  

Service (PAAS)  

Platform as a Service (PaaS) refers to the cloud services that cater 

to the on-demand environment ranging from the process of 

developing, testing, delivering, and even managing the software 

applications (Microsoft Azure, 2015). Founded on the structure of 

IAAS to help provide operating systems and every other operating 

service via the internet and remove the need to download and 

install applications on cloud users' machines (Senyo, Effah and 
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Addae, 2016). It helps organizations and institutions to avoid the 

cost of purchase and maintenance of computing resources 

(Shoshtari, 2013) and offers developers an avenue to build 

applications online (Giessmann and Stanoleva-Slabeva, 2013; 

Microsoft Azure, 2015).   

Infrastructure as 

a Service(IAAS)  

Considered to be the most basic of cloud computing services, IaaS 

delivers via the internet hardware components comprising of 

servers, storage, network infrastructure, and software as a service 

(Senyo, Effah and Addae, 2016). As opposed to the previous two 

this model is the most flexible for end users although the cloud user 

is not able to access the cloud infrastructure but possesses control 

of the operating system, storage, APIs as well as software 

development applications. Furthermore, organizations that make 

use of IaaS do not need to worry about issues such as updates and 

operating maintenance as the responsibility is not on them.   

   

Serverless 

Computing  

An article by Microsoft Azure (2015) observes that rather than the 

three service delivery models there is a fourth otherwise known as 

serverless computing which overlaps Platform as a Service (PaaS). 

Serverless computing is centered on building and creating application 

functionality without wasting time continuously managing the servers 
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and infrastructure needed to do so. In this case, the cloud provider is 

responsible for and manages the setup, capacity planning, and server 

management for the end-user. It is considered to be highly scalable, 

event-driven, and only uses resources when a specific function 

requires it to do so (Microsoft Azure, 2015).     

 

SOURCE: (SHOSHTARI, 2013; MICROSOFT AZURE, 2015; SENYO, EFFAH AND ADDAE, 2016). 

 

Beyond these service delivery models, quite several others are currently being 

introduced in cloud computing literature. They include concepts like security as a 

service, data as a service, communication as a service, business process as a service, 

and IT as a service (Mujinga, 2012) cited in (Senyo, Effah and Addae, 2016). However, 

it is necessary to note that all of these other coinage are simply branches from the 

three main service delivery models (Senyo, Effah and Addae, 2016).   
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FIGURE:2.4  CLOUD DELIVERY MODELS   

SOURCE: (TECIRES, 2010). 

  

2.3.4: THE CLOUD DEPLOYMENT MODELS   
 

 

Often there are several reasons why organizations or institutions migrate to cloud 

usage. Regardless of the different services the cloud has to offer, the deployment 

models are four in number with each of them having set pros and cons in their usage.  
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TABLE: 4 COMPARISON OF CLOUD COMPUTING DEPLOYMENT MODELS 

 

Deployment 

Models  

Functions  Pros  Cons 
 

Public Cloud  Like the name implies the 

public cloud infrastructure 

caters to the general 

public mostly and is often 

owned, hosted, and 

managed by third-party 

service providers 

(Marston et al. 2011). The 

public cloud 

communicates the 

foundational perception 

of cloud computing where 

end users can access the 

computing resources of 

the cloud on the go 

(Shoshtari, 2013). The 

services provided by this 

deployment model are 

accessible to the public 

• Minimize  

resource 

wastage  

• Minimize  

the cost of 

IT 

infrastruct 

ure  

 

 

Protection sensitive 

data Lower quality 

of service  

of  
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and usually delivers these 

services to many 

unrelated cloud users. A 

public cloud provider can 

receive services from 

other cloud providers, 

hence, boycotting the cost 

issues of purchasing and 

maintaining IT 

infrastructure. In this 

model, it is essentially the 

cloud service providers 

who are saddled with the 

responsibility of managing 

and protecting data in the 

cloud. Some popular 

public cloud services are 

Amazon EC2 (Elastic 

Cloud), S3 (Simple Storage 

Service), Google 

AppEngine and 

Salesforce.com, Microsoft 
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Azure (Senyo, Effah and 

Addae, 2016).  

Private 

Cloud   

A private cloud is 

considered as cloud 

computing resources 

used specifically by a 

• Provides  

Security of 

sensitive data  

• High  

 • High  IT 

infrastructure 

cost  
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single business or 

organization (Microsoft 

Azure, 2015). With a 

private cloud, there is a 

possibility of being 

physically located on the 

organization’s  

quality of 

service  

• The  high 

cost  of 

managing 

 and 

maintaining 

said  

 

 site data center. The 

primary reason why many 

organizations are migrating 

to the private cloud is that 

it affords them a way of 

protecting sensitive data by 

granting access right only 

to the authorized 

individuals in an 

organization. However, 

private clouds are less cost-

efficient due to the 

requirements for IT 

infrastructure. Private 

cloud deployment is mostly 

 infrastructure  
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managed by the 

organization making use of 

it (Wai-Ming et al., 2013).  

Hybrid Cloud  Hybrid clouds essentially 

combine public and private 

clouds, these clouds are 

merged by technology that 

affords data and 

applications to be shared 

and distributed between 

them by allowing both to 

move freely between both 

clouds (Microsoft Azure, 

2015). By allowing this 

movement of data and 

applications between both 

clouds, a hybrid cloud 

Better data 

protection  

Less cost-efficient  

than public cloud  
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affords greater flexibility to 

businesses and more 

deployment options that 

helps to optimize existing 

infrastructure, security, and 

compliance.   

Community  

Cloud  

Community cloud offers 

cloud services to a group of 

organizations or businesses 

with similar aims, business 

missions, security, and 

compliance requirements 

(Senyo, Effah and Addae, 

2016). The members of a 

community cloud can be 

likened to a community 

where common interest is  

• Low IT  

infrastructure 

cost  

• Ensure  

security of 

sensitive data  

 Less  

cost-efficient  

 than  public  

cloud  
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 shared by all members and 

exclusive to them. The 

deployment of a 

community cloud may be 

managed by member 

organizations within the 

community or a third party 

and may exist on or off the 

premise of members 

(Marinos and Briscoe, 

2009).   

  

 

SOURCE: (SHOSHTARI, 2013; MICROSOFT AZURE, 2015; SENYO, EFFAH AND ADDAE, 2016). 

  

  

 

FIGURE: 2.5 CLOUD COMPUTING DEPLOYMENT MODELS   
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SOURCE: (EDUREKA, 2013). 

  

2.4: CLOUD ARCHITECTURE  
 

 

 

  

FIGURE: 2.6 CLOUD COMPUTING ARCHITECTURE  

SOURCE: (ZHANG, CHENG AND BOUTABA 2010) 

 

The figure adapted from Zhang, Cheng and Boutaba (2010), depict cloud computing 

architecture, the different levels, and what they represent.  

 

2.5: BENEFITS AND BARRIERS OF CLOUD COMPUTING  
  

BENEFITS  

• Time and Location Independence: The services and information of cloud 

computing are readily available and can be accessed from anywhere using 

the Internet. This enables employees to have the freedom of working from 
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anywhere and has proved to be quite advantageous during these COVID-19 

times. This positively affects the productivity and knowledge of the 

employees.  

• Cost Reduction: This happens to be an incentive for governments and 

business organizations to migrate to the cloud due to the reduction in the 

cost of IT infrastructure. By moving to the cloud, IT costs will reduce 

drastically as the need to purchase new hardware and up to date software 

has been boycotted.  

• Disaster Recovery: The cloud can provide mechanisms for automated backup 

systems to store the data in off-site data centers.   

• Increased Collaboration: This innovation increases collaboration among 

organizations like government agencies to share data and information.   

  

HINDRANCES   

• Security Concerns: This happens to be the main discouraging factor of cloud 

computing adoption for governments and organizations alike. The fact that 

sensitive data stored up in virtual servers can be compromised remains an 

issue with cloud computing.  

• Legal Issues: The set of rules and regulations in cloud computing mainly stress 

different approaches in access control (Coombe, 2009). This is because 

conflict may arise as there are no international set of rules (Shoshtari, 2013)  

• Data Transfer: As a result of data being stored in a remote server it becomes 

difficult for users to transfer huge chunks of data due to the transferring time.   
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2.6: CLOUD READINESS  
  

The term cloud readiness refers to the readiness of the organization or country to 

migrate to cloud computing (Shoshtari, 2013). While assessing the cloud readiness 

of a country there are many criteria which vary from Information Regulations and 

Infrastructure to Government and Business Environment. The Asia Cloud Computing 

Association remains one of the most foremost organizations that perform an annual 

assessment of the cloud readiness of the leading economies in Asia. According to 

them the criteria includes :  

INFORMATION REGULATION  

• Intellectual Property Protection  

• Freedom to access information  

• Data Sovereignty  

• Data Privacy  

INFORMATION INFRASTRUCTURE  

• Broadband speed and coverage  

• Data centre risk  

• Power grid and green policy  

• International connectivity  

BUSINESS AND GOVERNMENT ENVIRONMENT  

• Business Sophistication  

• The government online service and ICT prioritization.  
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2.7: CLOUD COMPUTING ADOPTION  
  

In this section, Senyo, Effah and Addae (2016) noted that cloud computing adoption 

(CCA) is essentially studied from two contexts, namely developed and developing. 

Numerous contributions of academic literature have emerged over the years as it 

pertains to CCA in developed countries (Alshamaila et al., 2013; Sultan, 2014; Ratten 

2014; Gutierrez et al., 2015).   

  

Alshamaila et al. (2013) studied cloud adoption as it pertains to small and medium 

scale (SMEs) businesses in North East England using the TOE framework. The results 

of the findings showed the determinants of CCA to include relative advantage, 

uncertainty, geo-restriction, compatibility, trial-ability, firm size, top management 

support, prior experience, innovativeness, industry, market scope, supplier efforts, 

and external computing support. The study further disregarded competitive pressure 

to be an insignificant determinant of cloud computing adoption. While Gutierrez et 

al. (2015) studied alike subject matter investigating the factors influencing managers’ 

decision to adopt cloud computing in the United Kingdom.   

  

The results of the study showed that competitive pressure, complexity, technology 

readiness, and trading partner pressure are the key factors out of the TOE framework 

that affects cloud adoption in the study carried out. Ratten (2014) studied a study 

centered on examining the factors determining consumer’s adoption intentions as 

regards cloud computing adoption in the USA and China. The study identified the 
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usefulness and ease of use as factors triggering the adoption intention of cloud using 

the technology acceptance model (TAM) framework.   

  

Whilst, developing countries that are just emerging to understand the importance of 

cloud adoption. This is not to imply that there is a shortage of literature on the 

subject matter within developing countries; more than a few academic literature 

have delved into the matter and will continue to do so (Ahmed, 2015; Ahmad and 

Waheed, 2015; Tashkandi and Al-Jabri, 2015; Senyo, Effah and Addae, 2016; Al-

Ruithe, Benkhelifa and Hameed, 2018). Ahmad and Waheed (2015) studied cloud 

computing adoption issues and applications as it pertains to the IT and 

telecommunications industry in Pakistan using the TOE framework and showed that 

security and internet accessibility remains one of the key factors hindering cloud 

adoption in developing countries. The study was concluded by using the TOE 

framework to state the advantages of cloud adoption in developing countries. The 

study of Ahmed (2015) on the opportunities and challenges of cloud computing in 

developing countries highlighted that the cloud provides an array of opportunities 

ranging from governmental improvement, health care benefits, educational growth 

and diversity, commerce, and banking. This can be achieved through the adoption of 

cloud technologies but with emerging economies and businesses there is the need 

to be aware of their institutional gaps, infrastructure weaknesses, and the potential 

hurdles of the cloud to adequately annex its opportunities. The study of Senyo, Effah 

and Addae (2016) is arguably considered the first empirical research into cloud 

adoption in a developing country context, they investigated and provided 
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preliminary insights into CCA across different industries in a developing country 

environment, Ghana to be precise (Kandil et al., 2018). The study of CCA 

determinants using the TOE framework gave rise to the revelation of six variables in 

the data analysis which are relative advantage, security concern, top management 

support, technology readiness, competitive pressure, and trading partner pressure 

(Senyo, Effah and Addae, 2016; Kandil et al., 2018).   

  

2.7.1: STRATEGIC PERSPECTIVE AND CHOICE   
  

The choice and manner in which an organization chooses to benefit from cloud 

computing are largely dependent on how such an organization accesses and makes 

use of its information and communications resources and how it envisages its 

transition to cloud technology. Reports, analyses, and studies from analysts and 

experts have shown that cloud adoption rates are drastically increasing and will 

continue to do so (IBM, 2020). These studies have shown that a huge percentile of 

organizations are already adopting or have implemented cloud-based solutions 

while others are considering the wisdom of cloud adoption. While the hype for cloud 

adoption has spread like wildfire in developing countries and for new adopters alike 

it might be difficult for them to understand the complexities of the technology even 

when they understand the value therein. As the advent of the Internet revolutionized 

the dissemination of information, cloud computing is now setting the same pace for 

Information Technology (IT) (ENISA, 2009). Linthicum (2010, p. 19) asserts thus “The 

idea is to drive change for the better in technology.” This statement shows that 
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driving positive disruptive change and new approaches in technologies are important 

if businesses and organizations are to benefit from cloud computing.   

  

In business, the adoption of cloud computing drives the following benefits; reduced 

or total elimination of capital expenditure, flexibility, and scalability, feasibility, and 

profitability of new services. However, Federico (2011) identifies what he considers 

to be the number one benefit for cloud adoption “to create new business models 

and revenues”. In his opinion, the cloud has greatly impacted the incentive to create 

new businesses, and via this, triggered topics on investments and economic growth, 

job creation in all industries, and job reallocation in the ICT sector (Federico, 2011). 

Buyya et al. (2011, pp. 43) compare cloud computing for small and large scale 

businesses as a “techno-business disruptive model”, this is because cloud computing 

has increased the IT expectations of businesses (small or large) although it can be 

argued that large business organizations are still struggling to adopt it. A disruptive 

technology like cloud computing comes with certain concerns as well as everything 

else; reviews of cloud computing by and Yang and Tate (2012) and Shoshtari (2013) 

highlights and identifies the primary concerns to be performance and security.   

  

The main business problems being adoption, privacy, and legal matters. On the other 

hand is Babcock (2010, pp. 105-110) who states that the difficulties of explaining the 

cloud, data, and identity security are the main concerns of cloud computing, on the 

side, there is also the constant need to avoid lock-in and the cost and difficulty of 

moving to another cloud vendor with terabytes of data for cloud users.   
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2.8: CLOUD ADOPTION: A NIGERIAN PERSPECTIVE   

2.8.1: BUSINESS ENVIRONMENT  
  

For this session, the focus will be on small and medium scaled businesses or 

enterprises (SMEs or SMBs). The acronym SME is used by the European Union and 

international organizations like the World Bank, World Trade Organisation, and the 

United Nations. According to the European Union, the categorizing enterprises goes 

thus:  Less than 10 employees (Microbusiness), Less than 50 employees (Small 

business) Less than 250 employees(Medium business).  

 

To identify organizations that can be considered as SMEs, three important criteria 

have to be examined which include the staff headcount, balance sheet, and the 

annual turnover of an organization (European Commission, 2003). There is no 

universal agreed definition for Small and Medium Businesses or Enterprises, what 

stands out is their small size, and the number of employees they have (Omotunde et 

al., 2015).   

However, there exist different definitions by several organizations;   

The National Council of Industries (2009) defined SMEs as business enterprises whose 

total costs excluding land is not more than two hundred million Naira 

(N200,000,00.00). The Central Bank of Nigeria defined SMEs as an outfit with a total 

capacity outlay (excluding land) of between N2 million and N5 million, while the Small 

and Medium Industries Equity Investment Scheme (SMIEIS) defines an SMEs as any 

industry with a maximum asset base of N200 million, excluding land and working 
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capital, and with employee staff not less than 10 or more than 300 (Lawal and Ijaiya, 

2007).   

Small and Medium Businesses play a crucial role in the Nigerian economy as a study 

by the IFC highlights that approximately 96% of Nigerian businesses are SMBs 

(Oyelaran-Oyeyinka, 2010). Statistics show that SMBs represent a whopping 90% of 

the manufacturing or industrial sector as it pertains to the number of enterprises in 

Nigeria. Regardless of this, the SMBs contribution to GDP is only about 1% 

(Omotunde et al. 2015).   

  

Rubin (2012, p. 2) posits that “the geometric growth rate of computing demand will 

drive computing costs past the point at which Moore’s law will keep the cost 

manageable.” Moore’s law simply states that it is expected for the speed and 

capability of our computers to increase every couple of years and the user pays less 

for them (Investopedia, 2020). However, Moore’s law is currently outpaced by the 

demand of businesses to drive down the cost of IT infrastructure expense or at the 

very least constrain its growth in terms of revenue and market pressure. Invariably, 

this will have the effect of producing economies with cloud computing at the center 

(Rubin, 2012). Aljabre (2012, p. 234) supports this assertion and states “In today’s 

business world with the amount of economic downturn and loss happening every 

day, the need reliable, yet affordable technology is needed more than ever, cloud 

computing fills the void. Especially in small businesses, cloud computing is an 

excellent technological tool that can benefit the business.” Aljabre (2012) further 

argues that the technological landscape as well as the economic downturn being 
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faced by many businesses makes cloud computing the perfect fit to fill the gap of 

reliable and affordable technology for SMBs. Among the reasons for businesses to 

migrate to the cloud are to avoid capital expenditure, create flexibility, scalability, 

and create new business models (ENSIA, 2009). This is considered to be an added 

advantage for businesses, Babcock (2010) alludes to the cloud economy of these new 

business models gotten from information stored in the cloud.    

  

These realities have been recognized in Nigeria and the government has taken the 

initiative to make sure that small and medium businesses thrive in the country by 

embracing technological policies that afford the country to do so ( NITDA, 2019). 

According to a previous survey carried out by Omotunde et al. (2015) it was noted 

that about 67% of SMBs had their IT infrastructure on-premise and about 60.7% of 

businesses were aware of the existence of cloud computing and its importance. 

However, they were instances of hindrances to the adoption of cloud by these 

businesses represented in Figure. 
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FIGURE: 2.7 FACTORS AFFECTING THE ADOPTION OF CLOUD COMPUTING BY SMBS IN NIGERIA.  

SOURCE: (OMOTUNDE ET AL., 2015) 

  

2.8.2: GOVERNMENTAL SUPPORT   
  

With the Nigerian socio-economic activities and businesses becoming increasingly 

dependent on Information Communication Technology (ICT), it has become 

mandatory that computing resources be available and accessible to ensure 

continuous growth and sustainable development. This being said the Nigerian 

Economic Recovery and Growth Plan (ERGP) recognizes information technologies as 

an enabler and necessary factor for promoting digital-led growth. The adoption of 

Cloud Computing Policy by the Nigerian Government leans towards the many 

advantages that have been observed such as capital cost reduction, improved 

responsiveness to citizens or customers depending on the context, increased 

transparency, and enhanced public service delivery (NITDA, 2019).   
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Thus, the Nigerian Cloud Computing Policy (NCCP) is promoting what is referred to 

as “Cloud First” as a proposition to Federal Public Institutions (FPIs) and SMBs as an 

efficient and effective means of acquiring and deploying computing resources for the 

improvement of digital services (NITDA, 2019). The Nigerian Cloud Computing Policy 

(NCCP) is issued according to section 6 (a) (b) (c ) and (I) of the National Information 

Technology Development Act 2007. This Act mandates and gives authority to the 

National Information Technology Development Agency (NITDA) to issue policies, 

frameworks, standards, and guidelines for the development of the Information 

Technology industry in Nigeria.   

The NITDA reinforced the NCCP to promote the adoption of cloud computing by the 

government and SMBs by working and hoping to work with more stakeholders to 

create a conducive environment for the adoption and implementation of this policy 

(NITDA, 2019. p. 8). The NCCP aims at ensuring a 30% increase in adoption rates of 

cloud computing by 2024 among Federal Public Institutions and small and medium 

businesses that provide digitally-enabled services to the government and also 

estimate about 35% growth in cloud computing investment by 2024.  

The Cloud First Policy refers to the Federal Government’s commitment and support 

for cloud computing service adoption most importantly from local cloud service 

providers, as the primary choice while deploying and accessing computing services 

in the public sector and by the SMBs that provide these computing services to the 

public sector (NITDA, 2019, p. 5). It is aimed at properly annexing the full benefits of 

cloud computing by the government.  
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The NITDA (2019, pp. 11-12) highlights some Key Facts which The Nigerian Cloud 

Computing is hinged on  

• Implementation of the Economic Recovery and Growth Plan (ERGP): The 

ERGP cannot be achieved without the proper deployment of computing ad 

excellent digital service and resources. The ERGP acknowledges the need to 

promote digital resources that invariably contribute to ICT development and 

the GDP via significant expansion of broadband, increase in e-government, 

and establishment of ICT clusters. Furthermore, cloud migration and 

adoption in public institutions and SMBs that provide service to the 

government can leverage the cloud to further enhance digital-led growth.  

• Understanding the Value of Cloud Computing: This can have an enabling 

power to promote the efficiency, transparency, and security of the public 

sector ICT operations. This goes quite well with the Digital Agenda (2020), 

The National ICT Policy, and The National Cyber Security Strategy.    

• Promotion of Open Data Initiative: This is aimed at ensuring the bulk of public 

data is released for transparency purpose and to foster socio-economic 

growth  

• The implementation of Nigerian Government Enterprise Architecture (NGEA) 

at the infrastructure and security level is dependent greatly on cloud 

adoption  

• The need to reduce the business or market entry barrier for SMBs by opening 

an environment for them to safely adopt cloud computing. This ensures the 
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reduction in capital cost for IT infrastructure costs like hardware, software, 

and all of the associated maintenance.     

• Most Nigerian agencies like the NITDA believe that cloud adoption is well 

suited to meet the needs of government ICT operations, from the viewpoint 

of on-demand access to computing services, and reduction in the burden of 

technology management.  

  

  

FIGURE: 2.8 DATA CLASSIFICATION  

SOURCE: (NITDA, 2019)  

  

FIGURE: 2.9 INFORMATION SECURITY LEVELS  
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SOURCE: (NITDA, 2019). 

 

The figures are a visual representation of the NITDA data classification and 

information security levels. 

 

  

FIGURE: 2.10 CLOUD MIGRATION FRAMEWORK  

SOURCE:(NITDA, 2019). 

 

The figure shows the cloud migration decision framework of the NITDA.   

 

2.9: TOE FRAMEWORK  
 

 

The noble purpose of this research is to investigate and study the adoption levels of 

cloud computing in Nigeria. This invariably implies that the technological, 

organizational, and environmental context of the factors influencing cloud 

computing in Nigeria will be looked at. The TOE framework has been used by many 

research scholars to study the process of migrating and adopting new technologies. 

It has also been used as a theoretical framework to investigate new technologies that 
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are being introduced into IT. Oliveria and Martins (2011) state that the TOE 

framework as it was originally presented and later adapted in Its adoption studies, 

provides a useful analytical framework that can be used to study the adoption and 

assimilation of different types of IT assimilation.    

  

Tornatzky and Klein (1982); Tornatzky and Fleischer (1990) developed the TOE 

framework by identifying and highlighting three contexts otherwise known as 

technological, organizational, and environmental (TOE). The framework is known to 

investigate an organization’s decision to adopt and implement a new innovative 

technology taking into consideration all of its contexts. Where the technological 

context looks into the internal and external effects of technology on the 

organization. The organizational context looks at the factors that could affect 

technology adoption. The environmental context most certainly is related to the 

company’s industry, competition, and other external factors. This research will be 

using the TOE framework as adopted by Low, Chen and Wu (2011).   
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FIGURE: 2.11 TORNATZKY AND FLEISCHER’S FRAMEWORK (1990)  

SOURCE: (LOW, CHEN AND WU,2011). 

  

TECHNOLOGICAL CONTEXT  

In this context cloud computing possesses features that can be advantageous or 

otherwise to its adoption in whatever capacity, this is referred to as relative 

advantage (RA). According to Rogers, Singhal and Quinlan (n. d), the relative 

advantage is considered as the foreseeable benefits of technology adoption and 

companies extract additional advantages derived mostly through technological risks. 

In this context cloud computing, Armbrust et al (2009) is put forward in terms of cost 

flexibility, increased productivity, and scalability. Senyo, Effah and Addae (2016) 

espouse relative advantage, security concern (cloud security remains a source of 



70 
 
 

concern as many organizations, even governmental ones feel uneasy storing data in 

the cloud where they have limited control, Nigeria being a good example) and 

compatibility (the ability of cloud computing technology to fit and work seamlessly 

with other existing technology in an organization or community is crucial when 

adopting it as a system) as determinant factors of cloud computing adoption. Wang, 

Wang and Yang (2010) identify another determinant factor to the list, they identify 

complexity (this usually harms the adoption of cloud computing as it entails the 

ability to use and understand new technology in an existing system) as a factor that 

could affect cloud computing adoption. There are also factors like internet speed, 

accessibility, and application, all of which technological factors that determine 

whether or not cloud computing adoption is plausible in a developing country like 

Nigeria.   

ORGANISATIONAL CONTEXT  

This construct within the TOE framework asserts that for technology to be fully 

utilized, it should fit into an organizational setting (Senyo, Effah and Addae, 2016). 

Here determinant factors of cloud computing adoption include the size of the firm 

(the size of an organization determines its risk appetite towards innovations such as 

cloud computing and its ability to adjust), the scope of the firm (since cloud 

computing defies geographical location, organizations with numerous branches and 

governmental bodies are likely to adopt it), top management support (this looks at 

the participation and interest of decision-makers when it comes to technology 

implementation and adoption) and technology readiness (how prepared the 
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organization is from a technological viewpoint) (Ahmad and Waheed, 2015; Senyo, 

Effah and Addae, 2016).  

  

ENVIRONMENTAL CONTEXT  

 

For a business or organization to thrive it has to operate in an environment that 

encourages it to do so, otherwise, it fails (Senyo, Effah and Addae, 2016). 

Environmental issues should be considered especially how they relate to 

technological adoption. The determinant factors in this context include competitive 

pressure (it usually fosters the adoption of new technology and an organization can 

gain competitive advantage through this adoption), trading partners pressure (these 

are the individuals or organizations with whom an organization does business, the 

pressure from these individuals or organizations could encourage the organization 

to adopt an innovation like cloud computing) and regulatory support (this comes in 

the form of governmental laws that support and advocate for an innovation such as 

cloud computing (Senyo, Effah and Addae, 2016).   

 

In Nigeria, all of the above determining factors are to be considered in other to 

properly understand the reason behind the current level of cloud computing 

adoption. This is in fact what this research aims to do as it progresses, the research 

of Cisco and World Wide Worx (2013) cited in (Muhammed et al. 2015, p. 2) state 

that 36% of Nigerian businesses and government organization use cloud services, 

regardless it is possible to reduce this divide if proper access to cloud computing is 
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allowed, technological readiness and appropriate environmental conditions 

reinforced by the government and ICT firms.  

  

2.10: CONCLUSION  
 

 

From the literature review, it is clear that there is a gap concerning cloud computing 

adoption in Nigeria regardless of it being a widely accepted phenomenon. Most small 

and medium scaled businesses are in doubt of the new technology and uncertain as 

a result of the privacy, security, and migrating issues that surround cloud adoption 

in general. It was also noted that while the government in Nigeria has become more 

receptive and welcoming of the innovation, there are still yet to put in place 

functional regulatory policies that protect cloud users whether private or public, 

although the current Nigerian Cloud Computing Policy (NCCP) protects public cloud 

providers that are in partnership with the government.   

  

This research is concerned with investigating cloud adoption levels in Nigeria looking 

thoroughly at the situation of businesses and the governmental environment that 

should foster a conducive platform for this adoption. Furthermore, the literature 

review also makes use of the TOE framework by (Tornatzky and Fleischer, 1990) and 

adapted by (Low, Chen and Wu, 2011) as the research framework best suited for this 

dissertation.   
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3. CHAPTER THREE: RESEARCH METHODOLOGY  

  

The previous chapter identified the recurrent themes, issues, and topics that are 

considered to be of importance to cloud computing adoption in Nigeria. This chapter 

sets out to explain the decisions and choices of research methodology and also the 

methods that will be used to gather and analyze data gotten from Nigerian ( small and 

medium businesses ), SMBs who have successfully adopted cloud computing, and the 

ones that are yet to do so. There is also the role of the government to consider the 

policies that can aid cloud adoption in Nigeria.   

  

The selection of a mixed-method approach is justified and discussed in direct 

correlation with the researcher’s philosophy, strategy, and choice. The identification 

and sample size selection is discussed, the methods employed to analyze the outcome 

of the data is also put forward. Conclusively, the reliability and validity of the research 

in entirety are outlines while the research ethics are also considered.  

  

3.1: RESEARCH METHODOLOGY  
  

Strauss and Corbin (1990) considered the methodology to be a way of thinking about 

and studying social realities. It is also a way to systemically unearth the reasons behind 

a phenomenon (Kothari, 2008).  

 

According to Saunders et al. (2003, p. 3), research methodology assists the researcher 

to understand how research should be carried out with theoretical and philosophical 
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assumptions upon which the research is based and the results of these for the method 

or methods adopted.   

The researcher must have some understanding of all of this to make the best decision 

for the research. All of the aforementioned observations can be explained using the 

“research onion” which is essentially used to compare the various layers of the 

research process (Saunders et al 2009, p. 108). The research onion is comprised of six 

layers all of which play an important role in the research process and its overall 

success.   

  

• Philosophy  

• Approach  

• Strategy  

• Choice  

• Time Horizon  

• Technique  

  

The researcher is not testing for any hypotheses but is instead seeking to get 

explanations for the phenomenon of cloud computing. The mixed-method approach 

allows data linkage or appropriate integration in the course of the research process 

(Shorten and Smith, 2017).     
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FIGURE: 3.1 SAUNDERS’ RESEARCH ONION  

SOURCE: (SAUNDERS ET AL 2009). 

  

3.2: RESEARCH PHILOSOPHY: POSITIVISM   
 

Research philosophy according to Saunders, Lewis, and Thornhill (2009, p. 124) is a 

system of beliefs and assumptions about the development of knowledge, it is 

essentially what a researcher does when embarking on research. The chosen 

philosophical path of a researcher reflects the way he views the world and the route 

the research will take. Positivism stems from the ontological assumption that reality 

exists in the world (Blaikie, 2007), this is independent of whether an attempt is made 

to uncover said reality which correlates to the development of knowledge and the 

nature of that knowledge quite possibly contains important assumptions about the 

researchers view of realities (Cousins,2003).   
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Cloud computing is already a reality and from the positivist viewpoint, the object of 

study here is ‘adoption’ which is independent of researchers, knowledge is attained 

and verified via direct observations and measurements of phenomena after which 

facts are established by taking a phenomenon and thoroughly examining its parts 

(Colls and Chapman, 2003).   

  

For this research, the researcher takes positivism to be the most appropriate 

approach for this study due to the need for sampling data from the empirical end-

user population. This leads to credible data that provides the basis for addressing the 

research questions, aims, and objectives (Mark et al., 2009). Since the researcher and 

the phenomena are two different things, the researcher can study the phenomenon 

of choice without influencing it in any form (Brauers and Weber, 2006).   

 

3.3: RESEARCH APPROACH: INDUCTIVE   
 

 

In a research approach, two approaches can be taken by a researcher; they are the 

inductive and deductive approaches (Saunders, Lewis and Thornhill, 2009). The 

deductive approach usually begins with the development of research hypotheses, 

which helps test the theory, and the design of the research strategy is further used to 

test this hypothesis. The inductive approach on the other hand helps to develop a 

theory from observations and is flexible to take into account all of the contexts of 

observations in which the events are taking place. According to Maxwell (2005, p. 36), 

a researcher should connect with the research paradigm.   
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The use of an established paradigm allows the researcher to build on a coherent and 

well put together approach during the research. This dissertation aimed at developing 

theory from observations and answers from data to adopt an inductive approach, it 

also relied on both quantitative and qualitative data to gather knowledge on the 

chosen subject matter. The researcher is most concerned and interested in the 

different contexts in which cloud computing adoption takes place and its interactions 

thus far.  

The research was primarily concerned with the experiences of SMBs in context with 

the chosen framework as well as the governmental policies and regulations that 

ensure a successful cloud adoption process or hinder it as the case may be. It is the 

researchers wish to make sense of the data acquired, to explain the phenomena of 

cloud computing adoption, and formulate a theory in the context of SMBs in Nigeria. 

With the use of an inductive approach, the theory followed data rather than vice versa 

as it is with a deductive approach (Saunders, Lewis and Thornhill, 2009, p. 126). This 

approach uses the techniques by which data is collected and analyzed, the data is then 

interpreted to understand why some factors lead to successful cloud computing 

adoption and others do not.   

  

3.4: RESEARCH STRATEGY: SURVEY  
 

The research strategy is considered to be the process of collecting, analyzing, and 

interpreting observations in the course of the research. According to Yin (2009), the 

choice of a strategy in research is determined mostly by the questions asked, the 
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research strategy must allow the researcher to plan how to best answer the research 

questions and meet the research objectives and aims as well. Several research 

strategies can be employed which include; experiments, surveys, case studies, action 

research, ethnography, and archival research (Saunders, Lewis and Thornhill, 2009). 

This research made use of the Survey strategy which according to Saunders et al. 

(2009) is a more feasible and most popular method in business and management 

research. Surveys are the most frequently used strategy by researchers to answer 

who, what, where, how much, and how many questions are to be discussed in the 

course of the research.   

  

Furthermore, the survey method allowed the researcher to learn about the opinions, 

attitudes, expectations, and intentions of the respondents. This is because the back 

and forth of the research process should seek to understand the viewpoint of all 

involved. The researcher also has more control over the research process and also 

collects a large amount of data economically. Hence, the reason for the researcher 

choice of the research method. 

  

3.5: RESEARCH CHOICE: MIXED METHODS   
 

The selection of mixed research methods for this dissertation has to do primarily with 

the allowance of both quantitative and qualitative data approaches it affords the 

researcher to gather ample knowledge on the subject matter. A mixed methods 

research design as put forward by Fischler (2017, p.10) is considered to be a 

procedure for collecting, analyzing, and mixing both quantitative and qualitative 
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research and methods in a single study to understand and research a problem. For 

any researcher to properly utilize this research design effectively and efficiently the 

researcher must have an in-depth knowledge of both qualitative and quantitative 

data research. When discussing the quantitative research methodology it is 

essentially a type of educational research in which the research entails what is to be 

studied, asks specific, narrow questions, makes the effort to collect quantifiable data 

from respondents, most likely a large number of people, analyzes these numbers 

using statistics and conducts an inquiry in an unbiased objective manner (Fischler, 

2017).   

  

The quantitative research methodology essentially comprises of;   

• Collecting numerical data that can be tested through statistical analysis.  

• Examples of the appropriate data collection methodologies include 

performance tests, personality measures, questionnaires, content analysis.   

• The data gathered are referred to as hard data.  

Qualitative research methodology, on the other hand, is educational research where 

the researcher mostly relies on the views of the respondents; ask broad and general 

question, also collect data mostly made up of words or texts from the respondents; 

describes and analyzes these in themes; and also conducts the inquiry in a subjective 

biased manner (Fischler, 2017). This methodology is essentially comprised of;  

• Listening to the respondent's voice and subjecting the gathered data to 

analytic induction by finding common themes.  

• It is more exploratory by nature  
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• The methods of data collection include interviews, open-ended 

questionnaires, observations, content analysis, and focus groups.   

It is for the above characteristics of these methodologies that the researcher chose 

these mixed methods to annex their features and investigate the adoption levels of 

cloud computing in Nigeria.   

  

3.6: TIME HORIZON: CROSS-SECTIONAL   
 

 

This is considered to be a crucial part of methodology because while planning the 

research, the researcher has to identify and state if the research in question is to be 

a “snapshot” taken at a particular time frame or it is to be a diary or series of 

snapshots which will represent events over a while (Saunders et al., 2009, p. 155). The 

time horizon is majorly categorized into two parts which are cross-sectional studies 

and longitudinal studies.   

  

• Cross-sectional studies: This involves the study of a particular phenomenon at a 

particular time. This is usually for a short period and is majorly applicable to 

academic research (Saunders et al., p.155).  

• Longitudinal studies: This one on the other hand takes place over a long period 

and can study change and development. It involves observing the nuances of 

people, events, and environment over a long period to measure all the variables 

being studied by the researcher (Saunders et al., 2009, p.155).  

  



81 
 
 

For this research though it can be observed that the best suited time study is the cross-

sectional study because of the time constraint that this researcher has to work with 

while gathering data.  

  

3.7: DATA COLLECTION METHODS  
  

In data collection, there are essentially two types of data known as the primary data 

and the secondary data. The secondary data on one hand can be seen as data 

collected for other purposes that the researcher would have to reanalyze and 

examine for it to fit perfectly into his research. The secondary data is mostly 

comprised of raw data and published summaries as well and can be collected for 

research purposes. Some companies collect and store secondary data for many other 

operations and access is usually negotiated with them (Saunders et al. 2009, p. 256-

257). On the other hand of the spectrum is primary data which consists of information 

gathered from the respondents which could be in the form of interviews or 

questionnaires. Since this research is making use of the mixed methods design 

inclusive of both questionnaires and interviews, it is essential to understand what 

they do.  

  

Questionnaires are a written set of questions that are distributed to respondents to 

record their answers and views. Within the questionnaire, respondents can read 

questions, interpret them as they see fit and know what is expected of them, and then 

choose or write down the answer that is best suited (Kumar, 2011, p. 144). According 

to Sanders et al. 92009, p. 177,) surveys that make use of questionnaires are popular 
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because they allow the collection of data from a sizable population in a highly 

economical way. While using this method the respondents are also allowed to choose 

a set of answers which could sometimes be open-ended questions which gives them 

the leisure of answering the questions in their way.   

 

Interviews are one of the best ways of data collection but they are less structured as 

opposed to questionnaires. Typically, in an interview, the interviewer is keen to gather 

long and detailed answers to get much understanding of the subject matter 

(Shoshtari, 2013). Contained in this research are a set of pre-set questions (interview 

guide) contained in Appendix A below. Although in the interview process, questions 

may not be asked in the order as they might appear in the interview guide this is solely 

based on the interviewee’s response at that time all of the questions will be asked in 

the interview process. If need be also additional questions will also be asked to get 

further answers but this is only if the interviewer sees it as necessary.   

  

The survey questions on the level of cloud computing adoption in Nigeria will be used 

in this research to achieve total construct reliability, validity, and correlation among 

strategic alignment and the adoption of cloud solutions.  

  

3.8: SAMPLE SIZE  
 

 

In the opinion of Sekaran and Bougie(2010), a sample is a group of some members 

that have been selected from a whole population to provide the researcher the ability 

to describe conclusions about the population being studied.   
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The sample cut across seven business organizations which include; Dotmatris 

Solutions, Axe Technologies, Nelerk Gas Limited, Greenwood Health Services, Metal 

House Limited, Simply Strategy and Investment Limited, and Orioncore Company 

Limited, all of which are located in Lagos, the commercial city of  Nigeria, and allowed 

for easy access as inter-state travel is not feasible due to the vastness of Nigeria and 

the pandemic. 

 

100 requests were sent to employees of different businesses. The survey was 

anonymous and the data collection was conducted through a google form link sent to 

the employee’s email. Also, the second part of the research sample interviews 

government personnel in charge of the National Information Technology 

Development Agency (NITDA). At least five interview requests were submitted whilst 

three responded to the request. 

  

3.9: RESEARCH PLAN   
  

This research made some practical effort in making sure that the research process is 

carried out appropriately. First, it proved difficult for the researcher to gain 

permission access from business organizations and the NITDA. This is mostly because 

they did not know the researcher personally and were quite mistrustful to divulge 

confidential company data or opinions for that matter but overtime the persistence 

of the researcher yielded positive results. The researcher intends to conduct these 

surveys by sending emails to appropriate employees within the organizations and 
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agency as well. This worked in line with the aim of the study in the first place which is 

to investigate the adoption levels of cloud computing in Nigeria. There were a total of 

18 questions in the questionnaire survey and they are as follows;  

  

1. Name of the company  

2. Company type  

3. Company age  

4. Interviewee designation  

5. Cloud aspect (user/provider)  

6. Does your company use cloud computing services?  

7. How long has your company used cloud computing services?  

8. Cloud computing usage helps reduce cost and provides quick solutions  

9. Cloud computing usage allows effective management, improves operation and 

quick performance  

10. Our company’s data management services are efficient and accessible  

11. Our company already possesses the expertise to implement cloud computing  

12. Our company is concerned about cloud security  

13. Our customers are concerned about cloud security and data storage  

14. Our company is always ready to embrace innovations based on research and 

results  

15. Our management is in support of cloud computing innovation and readily accepts 

it  
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16. Our customers trust us enough to store data using cloud  

17. Our company is under pressure to adopt cloud computing  

18. The government is supportive of cloud adoption in Nigeria  

The interview survey is comprised of 3 concise questions and they are as follows;  

1. How has the NITDA encouraged or fostered cloud computing in Nigeria 

especially among businesses, companies, and public institutions?  

2. What frameworks and facilities have been put in place to foster and encourage 

cloud migration by the government to the general public?   

3. What regulatory framework is being developed to ensure that customers of 

cloud computing are protected as security is the main issue when discussing 

cloud adoption avoidance?  

 

3.10: RESEARCH ETHICS  
  

Saunders et al. (2009) state that there is a strong possibility of ethical issues arising 

while planning research. This could be related to either seeking access to different 

organizations, collecting data, analyzing data, and also reporting the data derived. 

Due to all of these, the researcher must use the information gathered for the 

dissertation alone and nothing else as all data is considered to be private and 

confidential. In the words of Bryman and Bell (2011, p. 136) the right to privacy is a 

tenet that many hold dear, and transgressions of that right in the name of research 

are not regarded as acceptable. When discussing research ethics there are a number 
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of them that arise at different stages of the research project. They are as follows 

(Saunders et al. 2009, p. 185-186);   

1. The privacy of participants  

2. Voluntary nature of the participants  

3. Consents and possible deception of participants  

4. Data confidentiality  

5. Reactions to participants   

6. Attitude and behavior of the researcher himself  

  

The research project made it a point to adhere to the set guidelines provided by the 

school and also survey protocols. It allows respondents to remain anonymous and 

also have decisive power over what questions to be answered. Therefore, the 

researcher did not by any means infringe upon the rights of the respondents. 
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4. CHAPTER FOUR: DATA ANALYSIS 

 

This chapter is solely to present the data collected through the primary research 

method which in this case is through questionnaires and semi-structured interviews. 

Cooper and Schindler (2001) state that data analysis involves minimizing the 

accumulated data to a manageable size, developing summaries, citing patterns and 

conclusively applying statistical techniques and interpreting them. 

 

4.1: STRUCTURE OF THE SURVEY 
 

 

Nigerian small and medium scaled businesses (SMBs) are a pivotal aspect of this study. 

The other aspect is the NITDA which represents the governmental aspect of this study. 

A questionnaire was administered to various SMBs in Nigeria to collect their opinions; 

a semi-structured interview was also administered to government personnel in charge 

of technology adoption in Nigeria to give an insight on the adoption of cloud in Nigeria.  

 

The questionnaire contained a total of 18 questions all of which are quite important 

to fulfill the researcher’s aim of investigating the adoption levels in Nigeria and also 

answering the research questions. The semi-structured interview is also comprised of 

three questions to achieve everything mentioned previously.  A total of 100 

questionnaires were sent out but only 73 of them were completed; on the other hand, 

five interview invitations were sent out but the researcher received only three 

feedbacks to carry on with the interviews. The researcher has linked the primary data 
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obtained from both the interviews and the questionnaires with the secondary data 

derived from the literature review to further understand, determine and interpret the 

research questions as well as its aims and objectives.  

4.2: QUESTIONNAIRE SURVEY AND ANALYSIS 
 

TABLE: 5 NAMES OF THE COMPANIES. 

 

 Frequency Percentage 

Axe Technologies 10 14% 

Dotmatris Solutions 12 16% 

Greenwood Health Services 10 14% 

Metal House Limited 10 14% 

Nelerk Gas Limited 10 14% 

Orioncore Company Limited, 11 15% 

Simply Strategy and Investment Limited 10 14% 

Total 73 100% 

 

The table shows the names of participating business organizations and their 

participation percentage which represents a total of 7 business organizations and 73 

respondents within them. Axe Technologies (14%); Dotmatris Solutions (16%); 

Greenwood Health Services (14%); Metal House Limited (14%); Nerlerk Gas Limited 

(14%); Orioncore Company Limited (15%) and Simply Strategy and Investment Limited 

(14%). 

 



89 
 
 

 

TABLE: 6 COMPANY TYPE 

 Frequency Percentage 

Private Company Limited by Shares (LTD) 22 30% 

Sole Trader 20 27% 

Limited Partnership Company (LP) 21 29% 

Company Limited by Guarantee (CLG) 10 14% 

Total 73 100% 

 

CHART: 1 COMPANY TYPE 

 

 

 

The table and graphical chat show the type of business organization which includes: 

Private Company Limited by Shares (30%); Sole Trader (27%); Limited Partnership 

Company (29%) and Company Limited by Guarantee (14%).  
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TABLE: 7 AGE OF THE COMPANY  

 Frequency Percentage 

1-4Years 32 44% 

4-8Years 10 14% 

8-15Years 31 42% 

Total 73 100% 

 

CHART: 2 AGE OF THE COMPANY  

 

 

The table and graphical chat depict the age range of participating organizations with 

44% of them between 1-4 years, 14% of them around 4-8 years, and 42% being around 

8-15 years. Testing for cloud computing knowledge among the respondents was 

important to the researcher this is because cloud knowledge sets the foundation to 

understand why cloud adoption is at the level it currently is in Nigeria. A notable 
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reason for choosing business organizations as respondents is mostly due to a large 

amount of data and information that needs to be stored. This logically implies that the 

bulk of these businesses might be seeking an easier and efficient way to store data 

and information of clients as well as the organization’s inventories and lean towards 

cloud computing adoption or might be considering it.  

 

TABLE: 8 DOES YOUR COMPANY USE CLOUD COMPUTING? 

 Frequency Percentage 

Yes 43 59% 

No 30 41% 

Total 73 100% 

 

CHART: 3 DOES YOUR COMPANY USE CLOUD COMPUTING? 
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Adoption of cloud computing among respondents
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The table and pie chart representation of cloud computing knowledge amongst the 

employees of participating business organizations. The question Does your company 

use cloud computing? is aimed at revealing their understanding of what the subject 

matter is and their awareness of it as well. 59% of the respondents responded 

positively with a “YES” and 41% responded negatively with a “NO”. However, more 

than half of the respondents responded positively to currently using one form of cloud 

computing technology or the other which invariably shows and implies that the cloud 

phenomenon is not as alien in Nigeria as it uses to be (Omotunde et al. 2015). 

TABLE: 9 CLOUD ASPECT 

 Frequency Percentage 

User 54 74% 

Provider 19 26% 

Total 73 100% 
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CHART: 4 CLOUD ASPECT 

 

 

The table and pie chart shows the cloud aspect of these organizations with 74% being 

users and 26% being providers. 

TABLE: 10 JOB ROLES 

 Frequency Percentage 

Administrative Assistant 3 4% 

Cloud Engineer 5 7% 

Cloud Expert 5 7% 

Customer Service 

Representative. 

18 25% 

Executive Assistant. 8 11% 

Legal 2 3% 

Manager. 6 8% 

74

26

Cloud Aspect of Respondents

User Provider
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Human Resources Coordinator. 7 10% 

Operations Manager. 4 5% 

Sales Associate. 15 21% 

Total 73 100% 

 

CHART: 5 JOB ROLE 

 

 

The table and chart depict explicitly the job roles of participating respondents which 

circumvents all existing employees of the selected organizations. They include; 

Administrative assistants (4%); Cloud engineers(7%); Cloud experts (7%); Customer 

service representatives (25%); Executive assistants (11%); Legal managers (3%); 

Mangers (8%); Human resource coordinators (10%); Operation managers (5%) and 

Sales associates (21%). Whilst the research aims to investigate cloud adoption the 

researcher thought it necessary to seek the input of all employees within the selected 

organizations on the subject matter.  
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The demographics essentially show that the bulk of these organizations might be fairly 

new, a huge part of them have been in existence for quite some time and can discuss 

the research subject matter with confidence. 

 

TABLE 11 COULD CLOUD COMPUTING USAGE HELP REDUCE COST AND PROVIDES QUICK SOLUTIONS? 

 Frequency Percentage 

Agree 5 7% 

Disagree 5 7% 

Neither Agree or Disagree 10 14% 

Strongly agree 20 27% 

Strongly disagree 4 5% 

Very Strongly Agree 18 25% 

Very Strongly Disagree 11 15% 

Total 73 100% 

 

Within the chosen TOE framework the table falls under the technological context of 

cloud computing adoption. It circumvents the context of relative advantage (RA) 

where cloud computing possesses features that can be advantageous or otherwise to 

its adoption in whatever capacity. The question Could cloud computing usage help 

reduce cost and provides quick solutions? aimed at understanding the technological 

benefits of cloud computing from the viewpoints of the respondents. This is to say 

that regardless of whether the organizations use cloud technologies or not the 

researcher wanted to find out if the respondents thought that cloud usage could 
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minimize cost and also provide quick and prompt solutions if adopted. The results 

show that 59% “AGREE” were 7% (Agree), 27% (Strongly Agree), and 25% (Very 

Strongly Agree). 27% on the other hand “DISAGREE” where 7% (Disagree), 5% 

(Strongly Disagree), and 15% (Very Strongly Disagree). 14% showed indifference by 

stating “NEITHER AGREE nor DISAGREE”. Hence, it can be deduced that more than half 

of the respondents consider the cloud to help reduce the workload of organizations 

and their employees and also provide quick solutions when need be.  

TABLE 12 COULD CLOUD COMPUTING USAGE ALLOW EFFECTIVE MANAGEMENT, IMPROVE OPERATION, AND 

QUICK PERFORMANCE? 

 Frequency Percentage 

Agree 10 14% 

Disagree 2 3% 

Neither Agree or Disagree 8 11% 

Strongly agree 22 30% 

Strongly disagree 10 14% 

Very Strongly Agree 17 23% 

Very Strongly Disagree 4 5% 

Total 73 100% 

 

The table above also explores the technological context of the TOE framework by 

examining the compatibility which is the ability of cloud computing technology to fit 

and work seamlessly with other existing technology in an organization or community. 

The question Could cloud computing usage allows effective management, improves 
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operation, and quick performance? aimed at helping the researcher understand the 

respondents' opinion on the compatibility of cloud computing in their various business 

organizations and how well it fosters an effective management system, operations, 

and quick performance levels. The results show that 67% “AGREE” were 14% (Agree), 

30% (Strongly Agree), and 23% (Very Strongly Agree). On the other hand 22% 

“DISAGREE” was 3% (Strongly Disagree), 14% and 5% (Very Strongly Disagree). About 

11% showed indifference by stating “NEITHER AGREE nor DISAGREE”. Hence, it can be 

seen that more than half of the respondents identify with cloud usage allowing for 

effective management, operations, and quick performance regardless of whether 

their organizations adopt it or not this is a given. 

TABLE: 13 OUR COMPANY’S DATA MANAGEMENT SERVICES ARE EFFICIENT AND ACCESSIBLE. 

 Frequency Percentage 

Agree 8 11% 

Disagree 8 11% 

Neither Agree or Disagree 13 18% 

Strongly agree 22 30% 

Strongly disagree 5 7% 

Very Strongly Agree 15 21% 

Very Strongly Disagree 2 3% 

Total 73 100% 

 

The table above still under the technological context of the framework represents 

accessibility as a factor that affects the adoption of cloud computing in organizations. 
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The question our company’s data management services are efficient and accessible 

aimed at understanding each organization’s data storage facilities, data management, 

the efficiency and accessibility of the data from the perspective of the employees. The 

bulk of 62% of respondents “AGREE” were 11% (Agree), 30% (Strongly Agree), and 

21% (Very Strongly Agree). 21% “DISAGREE” was 11% (Disagree), 7% (Strongly 

Disagree), and 3% (Very Strongly Disagree). Also, there is a reflection of indifference 

with 18% of respondents who “NEITHER AGREE nor DISAGREE”. Hence, for the most 

part, the respondents agree that their companies' data management services are 

efficient and accessible.  

TABLE: 14 OUR COMPANY ALREADY POSSESSES THE EXPERTISE TO IMPLEMENT CLOUD COMPUTING 

 Frequency Percentage 

Agree 11 15% 

Disagree 5 7% 

Neither Agree or Disagree 14 19% 

Strongly agree 18 25% 

Strongly disagree 5 7% 

Very Strongly Agree 14 19% 

Very Strongly Disagree 6 8% 

Total 73 100% 

 

Table 14 is still under the technological context and based on Wang, Wang, and Yang 

(2010) identification of complexity as a factor for cloud adoption in many 

organizations as it entails the ability to use and understand new technology in an 
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existing system. The researcher with the question our company already possesses the 

expertise to implement cloud computing aimed at understanding if the different 

business organizations had the necessary knowledge or expertise to implement cloud 

computing alongside the existing technologies that have been in place previously. The 

results show that 59% of the respondents “AGREE” were 15% (Agree), 25% (Strongly 

Agree), and 19% (Very Strongly Agree). On the other hand 22% “DISAGREE” was 7% 

(Disagree), 7% (Strongly Disagree), and 8% (Very Strongly Disagree). 19% of 

respondents “NEITHER AGREE nor DISAGREE”. It can thus be seen that many of the 

respondents believe that their organizations indeed has the expertise needed for the 

implementation of cloud computing and can maneuver the complexities of adoption. 

 

TABLE 15 OUR COMPANY IS CONCERNED ABOUT CLOUD SECURITY. 

 Frequency Percentage 

Agree 14 19% 

Disagree 6 8% 

Neither Agree or Disagree 11 15% 

Strongly agree 20 27% 

Strongly disagree 4 5% 

Very Strongly Agree 14 19% 

Very Strongly Disagree 4 5% 

Total 73 100% 
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A crucial factor in the technological context of the framework is security concern 

(cloud security remains a source of concern as many organizations, even 

governmental ones feel uneasy storing data in the cloud where they have limited 

control, Nigeria being a good example). Table 15 reveals the researcher’s aim to 

understand the security concerns of the different organizations when it comes to 

cloud security. The results as shown by the table states that 65% of respondents 

“AGREE” were 19% (Agree), 27% (Strongly Agree), and 19% (Very Strongly Agree). On 

the other hand 18% “DISAGREE” was 8% (Disagree), 5% (Strongly Disagree) and 5% 

(Very Strongly Disagree). 15% of respondents “NEITHER AGREE nor DISAGREE” 

showing indifference. The representation above shows that there is still quite a 

distrust for cloud services largely associated with the security of data. 

TABLE: 16 OUR CUSTOMERS ARE CONCERNED ABOUT CLOUD SECURITY AND DATA STORAGE. 

 Frequency Percentage 

Agree 14 19% 

Disagree 4 5% 

Neither Agree or Disagree 9 12% 

Strongly agree 24 33% 

Strongly disagree 7 10% 

Very Strongly Agree 10 14% 

Very Strongly Disagree 5 7% 

Total 73 100% 

  



101 
 
 

Still on the security concern factor of cloud computing the researcher aimed to know 

if there were any concerns put forward by customers when it comes to cloud security 

and data storage. 66% of respondents “AGREE” that indeed such concerns exist where 

19% (Agree), 33% (Strongly Agree) and 14% (Very Strongly Agree). 22% on the other 

hand “DISAGREE” that such sentiments do not exist where 5% (Disagree), 10% 

(Strongly Disagree) and 7% (Very Strongly Disagree). 12% show indifference by 

“NEITHER AGREE OR DISAGREE”. The results essentially show that customers of these 

business organizations are also concerned by cloud security and storage of their data 

in the cloud. 

 

TABLE: 17 OUR COMPANY IS ALWAYS READY TO EMBRACE NEW INNOVATIONS BASED ON RESEARCH AND 

RESULTS. 

 Frequency Percentage 

Agree 12 16% 

Disagree 5 7% 

Neither Agree or Disagree 7 10% 

Strongly agree 26 36% 

Strongly disagree 4 5% 

Very Strongly Agree 13 18% 

Very Strongly Disagree 6 8% 

Total 73 100% 
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This question falls under the organizational context of the TOE framework which 

asserts that for technology to be fully utilized, it should fit into an organizational 

setting (Senyo, Effah, and Addae, 2016). Technological readiness is a factor that falls 

under the context which determines how prepared an organization is for cloud 

adoption. Table 13 is a tabular representation of the stance of the different 

organizations on embracing innovations such as cloud computing based on the 

opinion of the respondents. 70% of the respondents “AGREE” that indeed their 

organizations are always ready to embrace innovations backed by research and 

results. Where 16% (Agree), 36% (Strongly Agree), and 18% (Very Strongly Agree). 20% 

of the respondents “DISAGREE” were 7% (Disagree), 5% (Strongly Disagree), and 8% 

(Very Strongly Disagree). 10% of respondents “NEITHER AGREE nor DISAGREE”. The 

results show that a good number of these organizations as stated by the respondents 

are ready to embrace innovations bound to yield positive results and backed by 

research like cloud computing. 

 

TABLE: 18 OUR MANAGEMENT IS IN SUPPORT OF CLOUD COMPUTING INNOVATION AND READILY ACCEPTS IT. 

 Frequency Percentage 

Agree 20 27% 

Disagree 4 5% 

Neither Agree or Disagree 15 21% 

Strongly agree 19 26% 

Strongly disagree 0 0% 

Very Strongly Agree 8 11% 
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Very Strongly Disagree 7 10% 

Total 73 100% 

 

Top management support which is the participation and interest of decision-makers 

when it comes to technology implementation and adoption is a factor that can be 

found in the organizational context of the TOE framework. Table 18 represents the 

researcher’s quest to understand the management’s support or lack thereof of cloud 

computing. 64% of respondents “AGREE” where 27% (Agree), 26% (Strongly Agree) 

and 11% (Very Strongly Agree) that their management is in support of cloud 

innovation and readily accepts it. 15% “DISAGREE” where 5% (Disagree), 0%(Strongly 

Disagree), and 10% (Very Strongly Disagree). 21% “NEITHER AGREE nor DISAGREE” 

with the question. Conclusively, it can be deduced that a huge part of the respondents 

agrees that the management of their organizations indeed supports cloud innovation 

and adoption.  

 

TABLE: 19 OUR CUSTOMERS TRUST US ENOUGH TO STORE DATA USING CLOUD. 

 Frequency Percentage 

Agree 15 21% 

Disagree 2 3% 

Neither Agree or Disagree 14 19% 

Strongly agree 20 27% 

Strongly disagree 2 3% 
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Very Strongly Agree 14 19% 

Very Strongly Disagree 6 8% 

Total 73 100% 

 

Table 19 falls under the environmental context of the chosen framework establishing 

competitive pressure as a factor that fosters the adoption of new technology giving 

an organization a competitive advantage through this adoption. Customer loyalty is 

determined by the competition that exists in the market with each organization 

developing means to gain an advantage over the other. The researcher aimed at 

understanding if the customers trusted the organizations enough to store their data 

with them as opposed to competitions. 67% “AGREE” were 21% (Agree), 27% (Strongly 

Agree), and 19% (Very Strongly Agree). 16% “DISAGREE” was 3% (Disagree), 3% 

(Strongly Disagree), and 8% (Very Strongly Disagree). 19% show indifference by stating 

“NEITHER AGREE nor DISAGREE”. The bulk of the respondents agree that their 

customers are indeed loyal and trust them to store their data.  

 

TABLE: 20 OUR COMPANY IS UNDER PRESSURE TO ADOPT CLOUD COMPUTING. 

 Frequency Percentage 

Agree 16 22% 

Disagree 5 7% 

Neither Agree or Disagree 13 18% 

Strongly agree 16 22% 

Strongly disagree 5 7% 
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Very Strongly Agree 7 10% 

Very Strongly Disagree 11 15% 

Total 73 100% 

  

This also falls under the environmental context of the framework, asides from 

competitive pressure there is another factor known as the trading partners pressure 

where the individuals or organizations with whom an organization does business, the 

pressure from these individuals or organizations could encourage the organization to 

adopt an innovation like cloud computing. Table 20 is a representation of the above 

factor which gives the researcher knowledge of the trading partner pressure 

experienced by the organization for them to adopt cloud computing. 54% of the 

respondents “AGREE” that their organizations indeed experience these pressures 

were 22% (Agree), 22% (Strongly Agree) and 10% (Very Strongly Agree). 29% of the 

respondents “DISAGREE” were 7% (Disagree), 7% (Strongly Disagree), and 15% (Very 

Strongly Disagree). 18% “NEITHER AGREE nor DISAGREE” that trading partner pressure 

influences their organizations to adopt cloud computing. 

 

TABLE: 21 THE GOVERNMENT IS SUPPORTIVE OF CLOUD ADOPTION IN NIGERIA 

 Frequency Percentage 

Agree 18 25% 

Disagree 12 16% 

Neither Agree or Disagree 9 12% 

Strongly agree 7 10% 
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Strongly disagree 2 3% 

Very Strongly Agree 4 5% 

Very Strongly Disagree 21 29% 

Total 73 100% 

 

Table 21 falls under the environmental context where regulatory support is a 

determinant factor. Regulatory support is considered to be a form of governmental 

laws that support and advocate for an innovation such as cloud computing (Senyo, 

Effah, and Addae, 2016). The table above reflects the results of what the respondents 

thought of government support when it comes to cloud adoption in Nigeria. 40% of 

the respondents “AGREE” were 25% (Agree), 10% (Strongly Agree), and 5% (Very 

Strongly Agree). 48% of the respondent “DISAGREE” were 16% (Disagree), 3% 

(Strongly Disagree), and 29% (Very Strongly Disagree). 12% “NEITHER AGREE nor 

DISAGREE with the question in general.   
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CHART: 6 OVERALL GRAPHICAL REPRESENTATION IN % ON HOW THE QUESTIONNAIRES WERE ANSWERED  
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4.3: THEMATIC ANALYSIS OF INTERVIEWS 
 

 

Qualitative approaches are most diverse, sometimes complex and nuanced, and 

thematic analysis is a sort of foundational method for qualitative analysis in general. 

According to Boyatzis (1998) cited in Braun and Clarke (2006, p. 79) defined the 

thematic analysis is a method for identifying, analyzing, and reporting patterns 

(themes) within the data. It minimally organizes and describes your data set in rich 

details but also interprets various aspects of the research topic. This being aid Braun 

and Clarke (2006, p. 87) identified six phases of thematic analysis which are: 

Familiarizing yourself with your data; generating initial codes; searching for the 

themes; reviewing themes; defining and naming themes and producing the reports.  

The qualitative part of this research was focused on interviewing members of the 

NITDA an agency focused on the adoption of cloud computing in Nigeria to further 

understand the government's perspective on cloud computing adoption and usage in 

Nigeria.  

 

4.3.1: DATA RESULTS 

CHARACTERISTICS OF RESPONDENTS  

 

A total of three interviews were carried out among staff members of the National 

Information Technology Development Agency (NITDA) in Nigeria to understand the 

governmental point of view when it comes to cloud adoption and protection. 

THEMES 

Encouragement of cloud computing adoption in Nigeria  
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Two of the respondents identify that there is the Nigerian Cloud Computing Policy is 

in works whole also stating that the in how to help IT professionals develop the 

appropriate skills needed in business and vendor management while transitioning to 

cloud computing. 

[.…] We are working on the formulation and implementation of the 

necessary policies for the training of human resource individuals in 

cloud computing. These policies focus on ensuring IT professionals can 

develop enhanced skills and competencies in areas such as business 

acumen, analytical capacity, and vendor management relations. […] in 

2019 we developed Nigeria’s first cloud computing policy to be an 

enabler./r1 

 

The second respondent further identified that the Nigerian cloud policy is hinged on 

the country’s promotion of digital production by making sure that there is increased 

ICT and broadband services. 

The Nigerian cloud computing policy is hinged on the implementation 

of the country’s economic and growth plan which is essentially the need 

to promote digital-led products by ensuring that there is increased 

contribution of ICT and expansion of broadband services. […] the 

availability of cloud services in public institutions and SMEs that provide 

services to the government./r2 
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The last respondent highlights the need to allow businesses an enabling environment 

for them to adopt technology like cloud computing. 

There is a current need to lower business or market entrance barriers 

for SMEs by creating an enabling environment for them to safely adopt 

cloud computing which the NITDA recognizes. […] cloud computing 

ensures that there is a considerable reduction in capital cost…../r3 

 

The aim of the researcher here was to understand from the respondents' realities 

what the government alongside the agency had done to foster or encourage the 

adoption of cloud computing in Nigeria especially among businesses, public 

companies, and public institutions. The help of the government cannot be 

underestimated especially with innovations, governmental support is much more 

likely to boost the confidence of users and encourage the adoption of the cloud. The 

bulk of the respondents identified the Nigerian cloud-first policy which was developed 

in 2019 to be the first of its kind which contains a series of yet to be carried out 

propaganda on cloud computing adoption in Nigeria. Also, the respondents identify 

training of individuals, ICT expansion, and availability of broadband service, there is 

also the awareness that the availability of cloud computing will reduce operating cost. 

 

Frameworks and Facilities for Cloud Adoption by the Government 

 

The first respondent identifies that the policy mandates the necessity of cloud 

migration for businesses and public institutions alike even government agencies. 
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Based on the policy the agency mandates businesses to move to the 

cloud immediately or consider moving to the cloud before 2024 with an 

expected 30% increase in the use of the cloud./r1 

The second respondent states that there are frameworks to be seen outside of the 

cloud-first policy such as the implementation of Nigerian Government Architecture at 

the infrastructure and security layers. 

Asides from the Nigerian cloud computing policy there are  some other 

policies that foster the NITDA has put in place amongst which we have 

the Implementation of Nigerian Government Enterprise Architecture 

(NGEA) at the infrastructure and security layers is largely dependent on 

a cloud computing friendly environment./r2 

 

The last respondent reverts to the cloud-first policy especially for public institutions 

and government-owned corporations which encourages provide their services to the 

public sector. 

[.…] for me the one that resonates the most is the cloud first policy 

thrust for public sector institutions and government owned 

corporations.  This policy encourages the adoption of cloud by SMEs to 

ensure they are able to provide quality, reliable and secure services to 

the public sector. It also articulates the government’s support for cloud 

adoption by public sector agencies, creating a presumption that entities 

shall consider cloud solutions before any other options. Finally, this 
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policy encourages SMEs to adopt a cloud first policy in providing 

services to the government./r3 

 

The researcher needed to understand the frameworks or facilities that have been put 

in place by the government for cloud computing adoption in the country. This is 

because the public might not be aware of them or even understand them, the best 

avenue was to request that the respondents shed more light on it. While the cloud-

first policy still takes the limelight other policies such as NGEA which is also dependent 

on a cloud-friendly society.  

  

Regulatory Framework to Ensure User Protection  

 

All three respondents agree that a regulatory framework is yet to be developed and 

still in the works to be able to strike a balance between users and providers by 

providing a code of conduct. 

The institution is working together with government entities to find 

ways to strike the proper balance between local content requirements, 

privacy, security and intellectual property of the country to develop a 

cloud computing code of conduct./r1 

 

The second respondent identifies that while the regulatory is works cloud security is 

at the forefront of problems faced by cloud computing and recommends how it can 

be handled pending the wait for a formal regulatory system. 



113 
 
 

 

While the regulatory framework for cloud computing is still under 

structuring, we realize that the biggest issue for cloud computing is 

data security. Hence, we recommend that sensitive data can be safely 

held in a public cloud environment if appropriate safeguards are in 

place. It is also recommended that internal policies are implemented to 

ensure security of data at the minimum this shall include information 

security awareness training for employees and contractors, and 

encryption of this data at rest and in motion. This type of data must 

reside primarily in a cloud framework within the Nigerian territorial 

boundary./r2 

 

The NITDA is in works on the development of a regulatory framework 

for the execution of cloud computing contracts between public 

institutions and cloud service providers. This regulatory framework 

shall ensure that government entities using the cloud as cloud 

customers enjoy at least the same rights enjoyed by individual 

customers, enterprises and other cloud customers./r3 

 

Regulating the cloud has been an issue that is yet to gain a unanimous solution in cloud 

computing so it is no surprise that the NITDA does not have a structure on cloud 

computing. Every respondent thus far noted that a regulatory framework is still in the 
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works and highlights that since security is an issue then awareness of businesses 

should increase on the matter by teaching their employees on data security 
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5. CHAPTER FIVE: DISCUSSION 

 

In this chapter the results of the data collected by the researcher will be reviewed and 

interpreted, the results will and implications will be further discussed as the project 

goes on. Since the dissertation makes use of mixed methods, the researcher will be 

looking at the results from the quantitative analysis as well as the qualitative analysis 

where common themes are identified, discussed, and analyzed together with themes, 

ideas, and topics from the literature review. The researcher must construct a 

discussion of the research results and the literature whereby one is analyzed and 

discussed in the context of the other. Several versions of this process have helped the 

researcher establish the topics that have emerged from the results and literature. 

These topics help guide the discussions into the factors or possible factors that can 

influence successful cloud adoption but also act as a framework that helps to derive 

the conclusions.  

 

5.1: RESEARCH OBJECTIVE 1 

TO SURVEY AND SCRUTINIZE THE CONCEPT OF CLOUD COMPUTING 

 

The first research objective is to understand what cloud computing is and the driving 

force behind it. The literature review highlighted some definitions of cloud computing 

by different scholars. However, the most prominent of the definitions is that of the US 

National Institute of Standards and Technology (NIST) popularized to contain the 

features, delivery, and deployment models of cloud computing. The definition goes 
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thus; Cloud computing is a large pool of easily usable and accessible virtualized 

resources (such as hardware, development platforms, and services). These resources 

can be dynamically reconfigured to adjust to a variable load, allowing also for 

optimum resource utilization (Mell and Grance, 2011). Before the advent of cloud 

computing, there has been quite a several computing technologies that have been in 

existence and could be said to be a trigger to what cloud computing has come to be 

as they have influenced the innovation at one point or the other (Badger et al., 2011). 

The literature review observed that the advancement in hardware technology 

(virtualization and multicore chips), system management (data center automation), 

advanced in Internet technologies (web services, service-oriented architecture and 

Web 2.0) and also the notion of distributed computing (cluster computing and grid 

computing) have directly or indirectly influenced cloud computing (Shostari, 2013; 

Muhammad, 2015).  

 

However, some distinctive driving forces surround cloud computing, its rising 

popularity, and its adoption. Cloud industry news (2015) identified three driving forces 

behind cloud computing namely Cost, Power, and Intelligence. Cost being at the 

forefront of these forces simply because the cloud is considered to be cheaper as it 

allows the provision of services that are centralized from huge computing centers 

rather than for organizations to produce these services on their own. When discussing 

what power and intelligence are as a driving force that triggers cloud computing it can 

be explained thus; the ability of cloud computing to link a large number of computers 

in such a way that supercomputer cannot is considered to be power. The intelligence 
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of the cloud is essentially the ease of use of the innovation itself to garner quick 

solutions at the convenience of the user or users. The research findings observed that 

more than 50% of the respondents agree that the cloud indeed reduces cost 

drastically and allows for quick solutions which can only be fostered by the power and 

intelligence of cloud computing. The technological benefit (Relative Advantage) of 

cloud computing as observed from the survey is that it indeed provides quick solutions 

and affords small and medium scaled businesses like the ones that participated in the 

survey reduced costs in carrying out business duties.  

 

It can also be noticed in the literature review that a huge percentile of organizations 

are already adopting or have implemented cloud-based solutions while others are 

considering the wisdom of cloud adoption. How an organization chooses to benefit 

from cloud computing is most likely dependent on how such an organization accesses 

and makes use of its information and communications resources and how it 

transitions to cloud technology. Reports, analyses, and studies from analysts and 

experts have shown that cloud adoption rates are drastically increasing and will 

continue to do so (IBM, 2020). Also, the researcher observed that the adoption of 

cloud computing allows SMBs equal opportunities to compete globally and be up to 

date with modern technology but these SMBs solely have to keep ahead of the 

technology. For SMBs to get ahead and grow cloud computing is not just an advantage 

but a necessity as it can allow equal competing grounds with large business 

organizations in terms of IT infrastructure as can be seen in the market currently. 
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Furthermore, Berman et al. (2011, p.21) stated that the cloud can drive business 

advancement but it also empowers businesses via cost, adaptability, business 

flexibility, market feasibility, covered irregularity, connection-driven variability, and 

lastly environment integration. Given all of these, it is recommended that business 

organizations decide on how they make use of cloud services for them to adequately 

advance the circumstances surrounding their businesses especially for small 

businesses striving to garner growth for their businesses. 

 

5.2: RESEARCH OBJECTIVE 2 
 

TO REVIEW AND SURVEY THE LEVEL OF CLOUD ADOPTION IN NIGERIA IN 

RECENT TIMES 

 

To adequately check the level of cloud computing usage it was important that the 

researcher first determine if indeed the respondents were aware of cloud computing 

technologies in the first place since there is a high possibility that the level of usage 

depends on the awareness of the innovation by the users.  The question “does your 

company use cloud computing” was aimed at the researcher to test the cloud 

computing knowledge of the respondents in general. About 59% of respondents 

specified with a “Yes” that their organizations made use of cloud computing thus 

acknowledging awareness of cloud technologies whilst 41% responded with a “No” 

and ignorant of the phenomenon in general. However, looking at the slightly above 

average response of the respondents the researcher found a positive relationship 

between cloud computing usage and the level of cloud computing knowledge because 
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respondents with excellent knowledge of the cloud most likely worked with 

organizations that used cloud computing more than those that had poor knowledge.  

 

The awareness of cloud computing among SMBs in Nigeria gives an insight into why 

cloud computing is being adopted into businesses. One prominent reason is that it is 

the primary aim of most small businesses to become big and cloud computing 

provides the means to do so. An observation by Caldeira and Ward(2003) states that 

small and medium scaled businesses are usually interested in outsourcing their IT 

needs and requirements so that they can focus solely on their core duties as business 

owners. But by doing this any of the other departments may get easily overlooked 

which makes cloud usage all the more attractive for these SMBs by making it a part of 

the business’ infrastructure.    

 

Garrison et al. (2012, p. 68) put forth that cloud computing enables organizations to 

reduce their IT capital expenditures, reduce operating and maintenance costs, 

redirect resources towards the main aim of the business while turning cloud 

computing into an IT-related strategy for competitive advantage. As this research 

clearly states that the reduction of operational costs has to be one of the most 

prominent reasons why many businesses migrate to the cloud fostering productivity. 

It should however be noteworthy that none of these steps can be taken without cloud 

awareness and knowledge which the respondents have shown although more of that 

knowledge and awareness is needed.  
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5.3: RESEARCH OBJECTIVE 3 
 

TO UNDERSTAND THE REQUIREMENTS OF CLOUD ADOPTION IN NIGERIA 

AS WELL AS THE HINDRANCES TO CLOUD ADOPTION IN NIGERIA. 

 

The literature review and questionnaires have provided quite a several advantages for 

cloud computing adoption and usage in a developing country like Nigeria especially 

when it comes to small and medium scaled businesses.  

 

5.3.1: BENEFITS OF CLOUD COMPUTING ADOPTION IN NIGERIA 
 

 

The main benefit which can be repeatedly found in both primary and secondary data 

collection is the cost reduction factor. This factor happens to be the main reason why 

many businesses migrate or have the intention of migrating to cloud computing. This 

is because the quality and the performance of delivering content is important which 

experts like Shoshtari (2013) and Senyo, Effah, and Addae (2016) say can only be 

provided by cloud computing. It becomes quite possible for these businesses to spend 

less on power and system administrator if they make use of on-demand cloud service 

(Shoshtari, 2013). From the literature review also it was observed that the cloud’s 

main advantage is its ability to convert capital expenses to operational expenses 

(Sosinsky, 2011, p. 35). Rhoton (2011) also highlighted that the most talked-about 

benefit of cloud computing revolves around cost which is a top-rated business 

objective for SMBs to provide quality-based administrative systems. Asides from the 

observations from the secondary data the primary data derived by the researcher also 
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reinforce this claim as well. 59% of respondents blatantly observe that cloud 

computing, in general, reduces cost and also provides quick solutions and by so doing 

ensuring that the businesses that adopt this innovation benefits from it. 

The first benefit of cost reduction ushers in another benefit which the primary and 

secondary data gotten by the researcher backed and that is time and location 

independence. When discussing this benefit it can be understood that cloud 

computing can be readily accessed from anywhere using the Internet. Making it 

possible that employees can work from home and access work information from 

anywhere by simply logging into the business cloud platform. Not only does it allow 

for businesses to function remotely it also affords a more detailed form of 

management where data can be stored in the cloud and accessible easily. About 67% 

of respondents agree that the usage of cloud computing allows for effective 

management while also improving operations and fostering quick performance in the 

organizations they work for. Another 62% states that the use of cloud computing 

makes data management accessible and efficient. The accessibility to data that cloud 

computing affords is revealed with the answers provided by the respondents and 

shows the flexibility of using cloud computing, the ease in access and data 

management even though the security of data is still a topic of discussion in the cloud 

computing genre.  This benefit has also proved to be quite useful during the COVID-

19 times where working remotely has become quite popular amongst businesses of 

all scale, firms, and institutions as well. Asides from cost reduction, time and location 

Independence, data accessibility there are benefits like data recovery which allows for 

automated data backup and increased collaboration since the cloud is accessible from 
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anywhere. This is not to say that there are no limitations or hindrances for that matter 

but from the survey, the benefits quite outweigh the limitations. 

 

5.3.2: HINDRANCES TO CLOUD ADOPTION  
 

The primary and secondary data collected by the researcher identifies some 

limitations and hindrances for cloud computing for businesses and in general. Some 

of the concerns identified in the literature review include security concerns, legal 

issues, and data transfer (Coombe, 2009; Shoshtari, 2013). While cloud computing has 

proved to be advantageous for many business enterprises by reducing costs and 

enabling that they are focused on their business core rather than on IT infrastructural 

issues certain issues can arise like the ones stated above. When speaking of data 

security, data transfer, and accessibility which is a prominent issue in cloud computing 

it is possible that a business can experience what is otherwise known as “downtime”. 

Larkin (2019) stated that downtime is considered to be the most striking disadvantage 

of the cloud because cloud computing systems are internet-based. It is possible that 

service outages will likely happen regardless of measures done to prevent them and 

can occur for any reason. 

 

In 2017 an outage on Amazon Web Services incurred a debt of about 150 million 

dollars (Larkin, 2019). This shows that no business is immune to this downtime 

especially when important business processes cannot afford to be interrupted or 

important data accessed for that matter. Larkin (2019) also stated that in June and 

July 2019, a whole assembly of organizations and services were hit by this downtime 
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including Cloudflare(which is a big web services provider), Google, Amazon, Shopify, 

Reddit, Verizon, and Spectrum. Given all of these possibilities of an outage or 

downtime, the question of most small and medium scaled businesses is whether they 

can survive the impact of one or several for that matter. The primary data collected 

by the researcher shows that about 65% of respondents agree that their organizations 

are indeed concerned about cloud security and the possible outage or downtime that 

comes with it. 66% of these respondents also agree that their customers also express 

concerns when it comes to the protection of their data using the cloud. However, the 

respondents also identified that regardless of the concerns of their customers they 

still trust them to store their data with 67% of them affirming this trust.  

 

5.4: RESEARCH OBJECTIVE 4 
 

TO EXPLORE THE METHODS THAT CAN HELP OVERCOME THE HINDRANCES 

OF CLOUD ADOPTION IN NIGERIA. 

 

Given that the researcher has looked at the benefits and hindrances of cloud adoption 

in Nigeria it is also imperative that there be an observation on the methods that can 

help overcome these hindrances and they are merely suggestions. From the 

questionnaires and interviews, it can be figured that the knowledge of the 

respondents is relatively high on the subject of cloud computing. They have cast 

knowledge on the rudiments of cloud computing, its benefits, and even its 

disadvantages stating some benefits as reasons for adopting them in their businesses. 
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Here are some effective methods on how to overcome the many problems faced by 

businesses while trying to adopt cloud computing.  

 

Although the issue of good internet services was not raised to the respondents, it 

remains a major concern for businesses in Nigeria. The cloud is relying solely on the 

internet for accessibility and the Nigerian internet speed is notoriously slow and 

expensive which can be the main source of concern for the management of any 

business. Hence, if a business wants to employ cloud services it needs to be sure to 

gain access to a sustainable and trustworthy internet provider that will not 

incapacitate the business in the long run. 

 

Data security is another factor that is a hindrance since the employment of cloud 

computing allows an organization’s data and information would be dependent on a 

cloud provider to ensure security. However, since there is still no law in Nigeria that 

protects the cloud user if any data or information is compromised by the provider then 

there will always be a distrust for the cloud. If cloud computing is to be properly 

adopted then there should be a regulatory law in place by the Nigerian government 

that will protect the user and even the provider too. 

 

While the concept of cloud computing is not as new as it once was and is gaining 

momentum every day the innovation still needs proper room to mature and for it to 

do so there must be an awareness and understanding of the technology and 

governmental support for businesses to thrive under this innovation. 
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6. CHAPTER SIX: CONCLUSION AND FURTHER RESEARCH 

 

Thus far this research has sought to investigate the level of cloud adoption in Nigeria 

from the perspective of a developing country with a very limited IT infrastructural 

structure. The objectives of this research include; To survey and scrutinize the concept 

of cloud computing, review and survey the level of cloud adoption in Nigeria in recent 

times, understand the requirements of cloud adoption in Nigeria as well as the 

hindrances to cloud adoption in Nigeria and to explore the methods that can help 

overcome the hindrances of cloud adoption in Nigeria. The research has also to the 

best of the researcher’s ability discussed these objectives in direct correlation with 

Nigerian businesses adopting cloud and also looking at the role the Nigerian 

government plays in improving and fostering cloud adoption. Cloud computing can 

indeed be considered a blessing for businesses, institutions, and even governmental 

agencies because it brings ease, accessibility, and real-time access for end-users at any 

given time.  

 

While the cloud is advantageous in most regard it can also be compromised, this is the 

security issue that is deeply rooted in cloud computing and also the economical and 

infrastructural challenges that Nigeria lacks. Issues like lack of electricity, poor internet 

service, lack of proper awareness, and the lack of governmental regulatory influence 

all play a role in dragging cloud adoption back a notch. While all of these are present 

issues they can be properly addressed, from the primary and secondary research it 

can be seen that successful cloud adoption is not impossible should there be proper 
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awareness about the merit of the cloud, good IT infrastructure, ways to get good 

internet service and considerable influence from the government. With the research 

carried out, it can be seen that cloud computing is no longer just a trend but rather a 

technology that is bound to grow and has been greatly adopted in developing 

countries as well. Emergent countries like Nigeria will do well to utilize its numerous 

benefits especially small and medium scaled businesses that expect to grow with their 

diverse employees. Successful cloud adoption is not merely by garnering mass 

experience or economies of scale but businesses have to identify its unique 

advantages for opportunities from cloud technology.  

 

6.1: LIMITATION OF STUDY 
 

 

The research was confronted with many obstructions in finding respondents especially 

getting access from the NITDA officials. However, because of the mixed methods 

approach undertaken by the researcher, the process of gathering data proved to be 

difficult. Social media sites like LinkedIn and Facebook helped find the appropriate 

audience. Google forms were shared with the different business owners via 

respondents email proved to be substantial in the end. Finally, the results of the 

research is limited to Nigeria. 
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