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ABSTRACT

Cloud Computing is a fast rising technology everyone wants to get involved with in one way or
the other. The acceptance level Cloud Computing varies with from the wmingt of the user

and alsahe business. Hence, this research is aimed at investigating the acceptance of Cloud
Computing in businesses with a case study Nigeria. Research based models and
guestionnaires was employed in this study where data wastedlfeom 208 staffs of different

levels in different information technology businesses all around Nigeria. Data was collected to
get a basic information about the company and to get information from businesses and know
their levels of acceptance of cloudneputing all based on utilities, deficiency, determinants
and Cloud Computing Usage, all to check their acceptance of the Cloud Computingjirfor
businessesSPSS was used to analyze the dptacentage, mean, standard deviation, frequency
and Linear Rgression Analysis methods were also used. The result shows that a higher
percentage obfrganizations who fully adopted cloud computing into their system enabled ease
business flow and saved them a whole lot of stisis. mayalsohelp the service provide of

Cloud Computing to understand the factors that influence business decisions in adopting Cloud
Computing, the services that should be created or edited to suite their users and the actions to
put in place to attract and encourage more businesses @asd Computing.

Keywords:Cloud computinggloud computing acceptancelpud computing acceptance model;

Nigerig smdl and medium sized enterprises
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CHAPTER 1

INTRODUCTION

Cloud Computingn this present time has earned its position of becoming one the many most
talked about technologies. It has gained so much popularity because of the unique opportunities it
offers. The concept of creating a unified computing service was first gottae 060s, when
mainframe timesharing technology was the computing service provided. Just a brief history, In

the 50s mainframe computers were so big, taking so much space. Due to the cost of purchasing
and maintaining mainframes, organizations couldfdrdfto purchase one for each user. Time
sharingpgyas t he solution to | ots of shared access
sharingo i s Cldué ComputingGload Gormputingstdys considered to be one of

the greatest influential delpments in Information and Communication Technology in the past
decade. Surveys of top ICT decision makers in developed countries such as the United States of
America (USA) and Australia have positioned this technology in the top five of their major
initiatives (Baty and Ston@011; CIQ 2013) and researchers have proposed cloud as a tool for
organizations in developing countries such as Jamaica to speedily and economically revolutionize
their operationgGreengard2010; Kshetri2010).Google gave outk idea ofCloud Computing

in 2007, which would be part of the different business related services like infrastructure as a
Service (laaS), Platform as a Service (PaaS), and Software as a ServiceGBaad3Syomputing

has evolved through a number of pdssvhich include grid and utility computing, application
service (ASP), and Software as a Service (Saa
was introduced in the 6006s by J. C.R. Licklide
of ARPANET (Advanced Research Projects Agency Network) in 1969. His dream was for
everybody in the world to be interconnected and having access to programs and data at any website
and from anywhere in the world.

Zhang and Zhou (2®) concluded that the final prodisoof the services offered by cloud offerings

are services that are provided @leud Computing?latform(CCP) has been developed to reduce

the overall expenses as it provides the on demand services at any timeperyosg/ pattern. Kaur

et al.(2014) povided that Internet is the medium for deployi@pud Computingservices for

users to access the required application and services, thus there is a need for available of good and



quality bandwidth for the cloud to thriv€loud Computings a great charmcfor developing
business, and third world counties to enhance their systems and capabilities, and with this the gap
between the developed countries and the developing countries is reduced. Now, with the
emergence o€loud Computingt has brought about anease volume output to productivity with

fewer people, maintain easy access to your information with minimal upfront spending, people
worldwide and in Nigeria to be precise can have access to the cloud, provided access to the Internet
is available, and ab it is a solution with a budgetary effect and with the help of this technology

the introduction of so many enterprises, institutions and organizations is possible.

1.1. Problem Statement

Cloud Computing as a challenging new technology, is peculiar to Aflrecan continent and
Nigeria to be specific. This is out of the fact that Nigeria falls short of the basic IT infrastructure
requirements (like steady electricity, and poor internet connectivity) for the effective adoption of
the technology. @mplicatedlegal framework, fear of not wanting to be the first to go are also
some of the militating factors. These reasons slow down the adoption of cloud technology in
Nigeria thus denying the country of vital growth opportunities and revenue gains, skills

development, jd creation, competitiveness ef@gunjobi, 2015

1.2. The Aim of the Thesis

The aim of this thesis is to study the acceptanc@afid Computingn Business with a case in
Nigeria
1. Whatis thebusinesgerceptions on the acceptarmfeCloud Computing?
2. What isthebusinesgerceptions on the acceptanceCtdud Computing on the Size of the
Company?
3. What isthe businessperceptions on the acceptance@bud Computing on the type
company?

4. What isthebusines$erceptions on the Aeptance of Cloud Computing ondget?



1.3. Importance of the Thesis

The model will help the institutions know how willing they are to migrat€ltlud Computing
services, comparing the local computing to@heud Computingand then checking opportunistic
services offered b€loud Computingand the risk assessment facing the institutions or companies

when agreeing to make use@bud Computing

1.4. Limitations of the Study

There are a number of limitations to hesearchThese should be considered in the other studies

to be conductedThis study is limited by the period that begins from March 2015 until March
2016 a longitudinal research in the future would be the best to collect varied data to be later
analyzedThis study is limited to Nigerjaa research should could also include more companies in
Nigeria Time of the study was a major limitation in the sense that if this study will be carried out

again at the future, the perceptions of the businesses might to cloud computing.

1.5. Overview of the Thesis

This section briefly explains the componentshaf thesis:

Chapter Onalisplays the object and purpose of the thesis, and its importance, as well as the
obstacles and difficulties that interface work in this thesis, in the first quarter as well as an
explanation of the contents of the chapters oftiesis

Chapter Twaresents studies related@oud ComputingMost of these studies and research on
Cloud Computingvere done in recent years. The topicGddud Computingtself has recently
emerged and there are not large numbers of studies preBensettion includes explanation for
each case study.

Chapter Threeconsists of a brief history about distributed computing @mud Computing
definition, as well as explaining th@éloud Computingarchitecture. It also mentions the most
importantCloud Computingproviders and gives a brief idea about their services, in addition to
this it explaingCloud Computingrom a business perspective.

Chapter Fouexplains the data collection method used through interviews with specialists and an

online questiona i r e . Il n addition to this, it explains

were designed.



Chapter Fiveffers a model that facilitates the decision making process of moving from traditional
computing toCloud Computing It also identifies the gople who are interested iGloud
Computing This model consists of ten questions; each question represents an aspect. There are
three answers for each questand each answer is assigned a mark. These marks will be gathered
to get the final total, whictvill show whether the decision to moveGtoud Computings correct,

or not. In this chapter, all model questions and the distribution of marks for the answers are
explained.

Chapter Sixstudies, how to apply the model of decision analysis and the results of model are
explained.

Chapter Severincludes a review of all chapters of the thesis, the recommendations and

possbilities for future research.

Chapter 1
Introduction

Chapter 2
Review of the Literature on the acceptance of Cloud Compu

|
v

Chapter 3
Theoretical Framework

Chapter 4
Methodology

Chapter 5
Research Results and Discussion

|
v

Chapter 6
Conclusion and Recommendations

Figure 1.1: lllustrating the sequential order of the thesis



CHAPTER 2

RELATED RESEARCH

2.1 Introduction

Cloud Computings undoubtedly a technology that has come to stay as several organizations,
governments, and individuals are encouraged to key into this emerging smart technology.
However, it is worthy of note that this technology is builipon already existing technogjies.

The figure below illustrates the evolutional technological trendlofid Computing

Phases

&
1. Mainframe t’
Computing /%

Usar

Terminal Mainframe

2. PC -
Computing kt‘_.
TN

Usear

3. Network_ _,_,_/.-4-
PC \-

Computing

User

4. Internet Q2 D
Computing / \_.E >
User PC
5. Grid
Computing
6. Cloud
Computing

Figure 2.1: Six computingparadigm (Voas and Zhang, 2009)

I n this chapter, di f fGoudeConputihge fwinli It i boen sa pppr a ihsee
brief discussions on the characteristics, technologies, service and deployment m&etsdof

Computing impediments to its adoption, its feadtlyil and the google app engine.



2.2 Description o Cloud Computing

Several definitions have been given@oud Computindy different authors. However, the word
Cloud Computing has become a popular marketing term
definitions. The vaguest definition @loud Computings the onegiven by Landiset al.(2011)

that defines it asomputing on the Internet, aspmsed to computing on a desktdjhis definition
succeeds only on recognizing the dependencyi@iid Computingn the Internet. Cisco (2009)

in its own attempt defineSloud ComputingasIT resources and services that are abstracted from

the underlyng infrastructure and provided -@iemandand at scale in a multitenant environment

This next definition is a fairly good attempt as it points out three (3) key attribut€toad
Computingnamelyi on demand, at scale, and multitenant environment. Similarly, Accenture
(2011) definesCloud Computingas the dynamic provisioning of IT capabilities (hardware,
software, or services)dm third parties over a networRhis definition aknowledges the on
demand, at scale and multitenant natur€lofud ComputingAnother definition is that given by
T-System (R08) which states as followwsCloud Computings the renting of infrastructure and
software, as well as bandwidth, under defisedvice conditions. These components should be
adjusted daily to the needs of the customer and offered with the utmost availability and security.
Included inCloud Computingare ene2-end service level agreements (SLAsS) asddependent

service invoicesThis definition is very elaborate but rather too long. Furthermore, Gartner (2009)
definesCloud Computingas the style of computing in which scalable and elastiehabled
capabilities are delivered as a service to external ce@stouosing internet tecbtogies This is a

good attempt. However, the most generally accepted definition comes from United States National
Institute for Standard and Technology (NIST) which defi@&sud Computingas a model for
enabling convenient, edemand network access toshared pool of configurable computing
resources (e.g. networks, servers, storage, applications, and services) that can be rapidly
provisioned and released with minimal management effaervice provider interaction

Of all these definitions, one afiired fact by most of the authors is titdoud Computings an
internetbased ordemand service built on the concept of resource sharing. The diagram below
depicts a gener al vi ew of a cloud environment

fluctuating changes in demand.
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Figure 2.2 General clad and subscriber view (Badgstral, 2011)

The above figure simply illustrates what happens in the cloud. At every time span, some clients
initiate access requiring the cloud provider o
the resources that they once held. At the same time, sdmeatients may still be well engaged

with the services they require from the service provider. The service provider has several hardware

to enable it effectively manage peak service requirement by clients. The hardware not in use is
turned off to save engy and cost thereby boosting resource efficiency. Moreover, in case of
hardware failure, the cloud is able to relinquish the use of failed hardware and utilize working ones
while the provider replaces the old failing hardware with new ones in due couwsder to

maintain steady service delivery in spite of service failures and service life expirations.

2.3 Features ¢ Cloud Computing
The generally accepted basic characteristicSlofid Computings the one given by the National
Institute for Standard and Technology (NIST) which proffers five essential characteristics as

follows:



1. On-demandselfservice That is the ability of a client to sign up and receive services at
will from any cloud provide

2. Broad network accesst hi s refers to the ability of a
services using any standard computing device with internet connectivity like desktop,
laptop, mobile phone, etc. The figure below sh@sud Computingcapability of being

accessed across several classes of users.

Figure 2.3: Service users using diverse computing tools (Sakr, 2010)

3. Resource poolingRegar dl ess of the clientbés | ocati c
resources are readily available and can be accessed as desired by each client to meet up its
needs.

4. Rapid elasticity: Due to varying demands in workloads by different clief@ud
Computinghas the ability to scale up and down t

5. Measured serviceComputing resource usages by clients are transparently recorded to

reflect the actual rate of usage by each client.

2.4. The Technology ¢ Cloud Computing

Cloud Computingtechnology is built based on some alreagysting technologiesike grid
computing, utility computing, virtualization, datanter computinghe Internet, and the web. The
two emerging trends that converge hong aboutCloud Computingis virtualization and
application provisioning (Bystems, 2011Yirtualization is a technology that combines or divides

computing resource® presenbne or many operating environments using methodologies like



hardwareand softwarepartitioning or aggrgation, partial or complete machirggmulation,

emulation time-sharing and others. (Nanda & Chiueh, 2009). Virtualizaltows youto do more

with your existing resources by decoupling the software @kesers) fromtheir underlying

hardware. Withouvirtualization hardware is committed éosinglep ur pos e whet her it
used or not; and when hardware fails énéire configuratiornas to be rebuilt. (Space, 2012).
Virtualization is the key support mechanism to enable infrastrueisaeservie, and are of seven

(7) types namely hardware, memory, dataetwork, storagesoftwareand desktopirtualization.

The figure below shows the different types of virtualizatiblardware, network, storage,

Virtualization
Hardware Arull MBareMetal AHosted APartial APara

Network Anternal Network Virtualization AExternal Network Virtualization

Storage Alock Virtualization AFile Virtualization

Memory Anpplication Level Integration AOS Level Integration
Software  AOs Level Anpplication AServicdata ADatabase
Desktop Avirtual Desktop infrastructure  AHostedVirtual Desktop

Table 2.1 Types of vrtualization Kelser, 2019

Network virtualization replaces the traditional Wide Area Netw&WAN) which is normally

owned and managed by each organization at a very high cost. Storage virtualization offering like
Amazon S3 (Simple Storage Service) is utilibgdsocialnetworking sites like Twitter, Flickr, etc

for storage of data. Other examplesstorag virtualization includeMicrosoft SkyDrive, and
Appl eds Mobi | e Martudizatio enabkesisers tGseibysarileerfor virtual servers
over the Internet. The populafferings arecoming from VMware, Microsoft and Citrix.
Application virtualizaton presents applications over the cloud with each application packaged in
a separatevirtual box to avoid conflict between different applications auhrantee faster
installation. Desktop virtualization enables the user to use his deskdoyraigalone. Citrix and

Sun are popular in this cloud offering. (Petri, 2010). Virtualization serves a very essential role in

enabling the pooling and sharingldfresourcedor outright allocatiot o cl i ent s i n to


http://inbound.kelsercorp.com/blog/author/kelser

centers Datacenter sometimes called server farm, is a facility usedtiouse computesystems

and associated components, such as telecommunicatidrssoragsystems. (Stryer, 2010). They
are usually built in less populated areath cheapeenergy rates and lower probability of natura
disasters. Modern datznters usuallgonsist of thousands of inteonnected servers. The figure

below shows typicaldatacenterfacility.

Figure 2.4: A typical datacenter(Stryer, 2010)

2.5 Cloud Computing Service and Deployment Models

There are essentially three service models as agreed by several authors. They aré namely
Software as a service (SaaS), Platform as a service (PaaS), and Infrastructure es Heaa®Yi
(Badgeret al, 2011; Kepes, 2011Sun, 200; Landis & Blacharski2010).SaaS stands for the
applications that are designed for the end user, and delivered over the web. In otherwise, software
is presented in a browser to the end users as services that can be shared by numerous clients on
demand. Examples include GoedWlaps, Google Apps fdusiness, and Salesforce.coraaS

provides you with the toolkits you need to facilitate for easy developing, deploying, and
management of applications. Examples include Google App Engine, Microsoft Azure platform,

Amazon Map ReduceAmazam Simple Storage ServicdaaS is the delivery of compute
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infrastructure (network connectivity, servers, degaterspace, operating system, virtualization
technology, etc) as a service. Examples include Amazon EC2, Rackspace cloud, Google
Infrastructure cloud, and Microsoft Azure. The figure below shows the three (3) main categories

of Cloud Computingservices.

on laas: Paas: Saas:

Infrastructure Platform as a Software asa

Premise . . .
as a Service Service Service

Applications

Applications

Applications Applications

Managed
by You

Runtime Data Data

Runtime Runtime Runtime Runtime

Middleware Middleware Middleware Middleware

Managed by You

[

05

Virtualization Virtualization Virtualization Virtualization

Servers Servers Servers Servers

Jopuan Aq pa2deue

7
1 ]
dopuap Aq pafeueny

Storage Storage Storage Storage

Jopuaa Aq padeue |

Networking

Networking

Networking Networking

Managed by You
[
L% ]
|

Figure 2.5. Categories ofloud @mputingservices
(https://www.crucial.com.au/blog/2013/05/27/typEscloud-computing/
RetrievedrFebruary23, 2016)

Sun Microsystems (2010) categoriz&leud Computingnto three deploymenhodels namely

public clouds, private clouds and hybrid clouds. However, several others are of the view that there
are four basic deployment models namgiyblic, private, hybrid, and communityocids (Badger,

2011; Petri, 2010

=

1
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Public cloud is rurby third parties that sell cloud services, and jobs from different customers may
be mixed together on the servers, storage systems, and other infrastructure within the cloud. The

figure below illustrates a public cloud.
End User to Cloud

base
Services Services

gy

Enterprise

| Gémpute |
| 'Services l
_ Database | Storage
. Services ' Services

Figure 2.6: Public doud (Dustinet al, 2010)

Private clouds on-demandnfrastructureowned by a single customer/organization. This
infrastructure may be managed by the organization or leveraged to a third party. Thiedligure

illustrates a private cloud.
Private Cloud

Public Cloud -
| Ecmpute

Compute
Services

étoraga
Services |

Figure 2.7: Privatecloud (Dustin et a) 2010)
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Hybrid cloud is a combination of two or more clouds that remain unique entities but are bound
together by a uniform technology that enables data and application portability. The figure below
illustrates a hybrid cloud.

Private Public
Clouds Clouds

Figure 2.8 Hybrid cloud (Prasad et.ak013)

Community cloud refers to cloud infrastructure that is shared by several organizations and supports

a specific community that has shared concerns (e.g. educational institutions, banking sector, etc).

It may ke managed by the organizations. The figure below illustrates a community cloud.
Community Cloud

Figure 2.9 A commuirity cloud (Prasad et aR013)
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2.6. Impediments to Cloud Computing Adoption in NIGERIA

The following are some of the addressable impediments to the feasabiitpud Computingn

Nigeria:

a) Unreliable Power SupplyUnreliable power supply in this country had been a major setback to
the introduction ofCloud Computingin Nigeria. The presieht of the Association of
Telecommunications Companies of Nigeria (ATCON) identified inadequate power supply as
the major impediment to the growth of IGT Nigeria. According to hima pursuit of the
liberalization agenda of the power sector as obtaimélak telecommunication sector is needed

to solve the protracted issue of inadequate pewpply(Omo-Ettu, 2011).

b) Lack of political will to the genuine growth of ICT The DirectorGeneral of National
Information Technology Development Agency (NITDA)atd that a major challenge
militating against ICT development in Nigeria is lack of political will from the decision makers
as he cited that the IT industries are uAde@ded, and reiterated the need for government to
invest substantially in science atethnology (Anyaye, 2010). In another development, the
president of the Institute of Software Practitioners of Nigeria (ISPON) asserted that in 2012 ICT
recorded growth but there was no adequate development. He stressed that we need to promote
the indigenas software and infrastructure companies to ensure growth and development of ICT
in the country (Uwaje, 2013).

c) Corruption. Experts have reasoned that Nigeria is one of the most corrupt nations in the world
today. Oruame (2008) stated that thets are emerging on how ICT projects have merely ended
up as conduit pipes with which billions of U.S. dollars have been siphoned from the public
treasury into private bank accountSherefore, if these trends remain unchecked, it would

hamper the advaement ofCloud Computingn Nigeria.

d) Persistency of poor internet servicéthe CEO of Main One Cable Company which has laid a
7,000kmfiber optic cable linking West Africa to Europe, said that the absence of robust national
backbone has led to incredsmst of moving capacity around the country. Investigation reveals

that to get connected from Lagos to London costs $600 per megabyte as against $1,100 between
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Lagos and Abuja due to governmentso6 inabil.i
strengtheimg backbone transmission networks. According to her, $250 million had been
invested so far by the company in building the underwater cables and constructing distribution
networks. She opined that the federal government should conduct a review of thalnatio
backbone infrastructure, manage the country?o
encourage infrastructure sharing amongst telecoms operators in order to improve internet
penetratio in the country (Opeke, 2011)According to Global Systenfor Mobile
Communications Association (GSMCA), MTN, Globacom, and Airtel have only deployed
8,000km, 10,000km, and 4,600km of fibre backbone respectively making a total of 22,600km.

This results to only 28.6% internet penetration across the country satse, of these providers

offer skeletal services to the populace. This must change to édalié Computingo work

viably in Nigeria.

e) Need for backbone infrastructure sharing/general communication problems
Infrastructure sharing by mobile openatoin Nigeria will no doubt reduce both capital
expenditure (CAPEX) and operating expenditure (OPEX). Ohdk@#1) in his blog stated
thatoperators need to share costs and invest in network technologies that support transmission
of large quantities of da such as opticalldre and associated technologiEsrthermore, the
landing of undersea cables like Main 1 and Glo 1 and the deployment of enhanced 3G (3G+)
and 4G technologies will amplify the increasing demand for data services which is too
expensivefor individual operators to duplicate, thus requiring the need for infrastructure

sharing.

Furthermore, Ikekeonwu (2011) in a paper presentatid@liaund Computingn Nigeria identified

several communication problems which could hamper the smooth takeGifuaf Computingn

Nigeria. Some of these problems range from broadband to backbone infrastructure. He pointed out
the lack of focus on the part of ISPs astladl ISPs (MTN, Globacom, Airtel, etc) target national
coverage with none thinking of being a regional operator or provider. For instance, Visafone
concentrating on eastern region, and making sure that coverage is highly optimized, steady and
efficient. Beng a regional operator would result to cost effectiveness and improved delivery since

the cost would be less. As a result of these developments, the broadband offerings of all the service
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providers in Nigeria are very frustrating/unreliable due to inadsqud infrastructure and

funding. The next section discusses the feasibilit@lofid Computingn Nigeria.

2.7. Probable Facts ¢ Cloud Computing in Nigeria

Cloud Computingofferings globally are takingenterstage instrategizing businessésr more
profitability and cost management. Nigeria is not an excegtomajorplayers in the service
provision sector are making some giant strigesl intensifyingtheir efforts to create more
awareness and contribute substantiatiyhelping companies migrant to the clou@he then
Director for Telecommunication Standardization Bureau at the International Telecommunication
Union (ITU) said thatCloud Computingsaves costs for servers and storage, offers speed and
streamlines application deploymt without upfront capital. He stressed that for this reason alone
many organizations are now considering adoptio@lotid Computingo provide more efficient

and cost effective network services (Johnson, 2010). Similarly, the Chief executive of Sunnet
Systems says that Nigerians should take advantage Gtadlnel Computingechnology to improve

and drive their businesses to greater heights. The compaBi@snet and IBM collaborate to
provide dynamic infrastructure technology that would ensure thatd&Pbusinesses remain on
track maximizing their profits angtducing infrastructural risk©lagunju, 2011).

Cloud Computingylobally has come to stay, and Nigeria cannot afford to lack behind. In Nigeria,
the major cloud solution providers (like MicrésadBM, and Goggle) are workingroundthe

clock to make the technology work out. This is done by them in two Wwayther providing
services directly to organizations or via partnership with other IT/service provider firms.

Microsoft runs large scaleloud services using their datantersaround the world. Their cloud
services include Microsoft Azure, Microsoft Bing and Windows Live. Microsoft in 2012
established a private cloud environment for Wema Bank Nigeria Plc. The bank now uses MS
Exchange 201@or email messaging, MS SharePoint Server 2010 for collaboration and MS Lync
Server 2010 for instant messaging and videoconferencing. Similarly, Nigerian Airspace
Management Agency (NAMA) has improved its services by deploying Windows Server 2012
which cantains lots of features to meet up with their needs thereby cutting down IT costs amidst
other advantages. Furthermore, Cisco and NetApp are examples of service providers that partner
with Microsoft to offer more robust cloud services to its clients. TotletApp technology is

being used by the Central Bank of Nigeria (C.B.N.) as well as the top eight (8) banks in Nigeria.
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Moreover, the CBN is championing the course of creating a common Sctwaigervice (SaaS)

as well as Infrastructurasa-service (aaS) for all banks in Nigeria. The development of having a
common banking application and infrastructure provided and run by a third party (NetApp
technology) gave rise to the recent change of bank account numbers to a unitbgm di@mber,
popularly réerred to as Nigerian Uniform Bank Account Number (NUBAN). It is a laudable
project as cost of infrastructure and software provisions are no longer going to be borne by the
individual banks alone, but are shared among banks to reduce the cost of doiagdaisd boost

the profitability of these banks.

IBM is currently managing the datzenterof Airtel (Nigeria) as the later had outsourced its
infrastructure in Lagos to IBM. This in turn has driven down the cost of using the services of
Airtel, and wouldr eal | vy l ead t o t he companyos sust ai
telecommunication industries outsource their infrastructure to a major cloud solution provider as
Airtel had done, cost of rendering services would be drawn down drastically whicralohyar

would lead to less pay in making use of their services. To further enhance Nigerian businesses,
IBM is partnering with Sunnet technology solution provider to offer organizations a dynamic
infrastructure andCloud Computingsolution that would enablerganizations ensure that their
infrastructural risks are well managed to promote their efficiency and reduce cost of running their
businesses thereby making them more profitable than ever. Google (Nigeria) offerimisdof
Computing services renderinggnormous support to its clients and partners. Google Apps
messaging tools which include email, calendar, and instant messaging solutions helps people to
communicate and stay connected anytime anywhere as they wish. One of its key partners in Nigeria
is Descasio Ltd which has numerous clients likes€haris Group, Transcorp, AMCQBlc. With

Google Apps Engine cloud platform, data is never lost and searches can easily be performed with
much data storage space available to each user anywhere anytime ifog dosuments of
different formats, and for easy downloads, enabling secure realtime collaboration among
workgroups, etc. For example, Gmail provides each user with up to 10GB inbox storage space in
the cloud, which iqquite enormous. Wyse technology, awetl provider, offers its services to
Electronic Test Company (eTC) in the conduct of examinations in Nigeria. The services of eTC
are transforming the way examinations are conducted in Nigeria. eTC has built senézed
across t he n awith ptamsdosextandititovther exantinaters like WEAC, etc. With

this development, testing will be fast and reliable devoid of inherent fraud that characterized the
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traditional papebased examinations which is time consuming when it comes to markammg

and computatiomf the results. (Wyse, 2011Business Connexion offerings in Nigeria include
laaS,messagin@s a service, Sharepoiasa-service, and also builds private clouds for cliénts
government and private estabiments. (Onwuegbuchi, 28). Main One, a leading provider of

internet connectivity in West Africa, is really widening its scope geared towards providing reliable

and affordable broadband internet services across the nation. Phase 3 Telecom is partnering with
Main One towardstheeal i zati on of this ambition of exte
to various part®f the country (Opeke, 2013ndustry analysts opined that Nigeria haSlaud
Computingmarket potential of over $1 billion if broadband infrastructure bottlenecks are quickly

addressed to deepen internet penetration (Uzor, 2013).
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CHAPTER 3

CLOUD COMPUTING

3.1 Cloud Computing

Cloud Computings a computing paradigm shift where computing is moved away from personal
computers or an indidual application server to a clowd computers (Bharanta, 2014). Users of

the cloud only need to be concerned with the computing service being askedHeniagerlying

details of how it is achieved are hidden. This method of distributed computing is done through
pooling all computer resources together and being managed by software rather than a human
(Ramamurthy, 2016).

The services being requested of aud@re not limited to using web applications, but can also be

IT management tasks such as requesting of systems, a software stack or a specific web appliance
(Vasudevk, 2010)

From the business point of vie®@Joud Computings a dynamism that aids flifnis percentage

and offers IT units the capacity to spend 80% of their time on main business developments, like
business application design. I tdéds for this air
to main business developments to 80%, thattconomics ofloud Computings so captivating.
Nowhere is the presedtay model 6s i nefficiency more evide]
organizations pay to manage their own computing nE€gals, 2014)

From another point of viewCloud Compunhg can be defined as applications and services that
operate on a scattered network by means of virtualized resources and accessed by common Internet
protocols and networking standards. It is notable by the notion that resources are virtual and infinite
ard that details of the physical systems on which software operates are abstracted from the user.
Cloud Computingsignifies a real prototype modification in the way in which systems are
deployed. The enormous measure Gfoud Computing systems was enabled bthe
commercialization of the Internet and the growth of some large service com@amgmn 2016)

Cloud Computindprands the londpeld dream of utility computing conceivable with a fzeyou-

go, infinitely scalable, universally available system. Witbud Computingyou can begin very

small and become big very fast. That's the re&€ond Computings revolutionay, even if the
technology it is built on is evolutionary. Not all applications benefit from deployment in the cloud.
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Issues with latency, transaction control, and in particular security and regulatory compliance are
of particular concernCloud Computings a model for enabling ubiquitous network access to a

shared pool of configurable computing resources (BleBrance, 2011).

Cloud Computingand storage solutions provide users and enterprises with various capabilities to
store and process theiatd in thrd-party data center$laghighat et al 2015) It relies on sharing

of resources to achieve coherence aoohomies of scalesimilar to a utility (like theelectricity

grid) over a network (Grance, 2011). At the foundatio@loud Computings the broader concept

of converged infrastructut@ndshared services

3.1.1 Types of Gomputing

Computing is classified into different categories. Some otlwhre:
1. Grid Computing

Utility Computing

Distributed Computing

Virtualization

a k~ wN

Cluster Computing

3.1.1.1 Grid Computing

Grid computing is a processor architecture that combines computer resources from various
domains to reach a main objectivegiid computing, the computers on the network can work on

a task together, thus functioning as a supercompiyeically, a grid works on various tasks
within a network, but it is also capable of working on specialized applications. It is designed to
solve problems that are too big for a supercomputer while maintaining the flexibility to process
numerous smaller problems. Computing grids deliver a multiuser infrastructure that
accommodates the discontinuous demands of large information processing.

Multiple independent computing clusters which akelia gridbecause they are composed of
resource nodes not located within a single administrative domain. Offering online computation or
storage as a metered commercial service, known as utility computing, coghpntdemand, or
Cloud ComputingThe cretion of a virtual supercomputdry using spare computing resources

within an organization.
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A grid is connected by parallel nodes that form a computer cluster, which runs on an operating
system, Linux or free softwe. The cluster can vary in size from a small work station to several
networks. The technology is applied to a wide range of applications, such as mathematical,
scientific or educational tasks through several computing resources. It is often used umastruct
analysis, Web services such as ATM banking, keftike infrastructures, and scientific or
marketing researci.he idea of grid computing was first established in the early 1990s by Carl
Kesselman, lan Foster and Steve Tuecke. They developédldbas Toolkit standard, which
included grids for data storage management, data processing and intensive computation
management. Grid computing is made up of applications used for computational computer
problems that are connected in a parallel networldngironment. It connects each PC and
combines information to form one application that is computatitansive. Grids have a variety

of resources based on diverse software and hardware structures, computer languages, and
frameworks, either in a network by using open standards with specific guidelines to achieve a
common goal.

Grid operations are generally classified into two categories:

91 Data Grid: A system that handles large distributed data sets used for data management and
controlled user sharing. Icreates virtual environments that support dispersed and
organized research. The Southern California Earthquake Center is an example of a data
grid; it uses a middle software system that creates a digital library, a dispersed file system
and continuing atuve.

1 CPU Scavenging GridsA cycle-scavenging system that moves projects from one PC to
another as needed. A familiar CPU scavenging grid is the search for extraterrestrial
intelligence computation, which includes more than three million computiis.
computing is standardized by the Global Grid Forum and applied by the Globus Alliance
using the Globus Toolkit, the de facto standard for grid middlewataribludes various

applicationcomponents.

Grid architecture applies Global Grid Forwtafinedprotocol that includes the following:

1 Grid security infrastructure
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T Monitoring and discovery service
T Grid resource allocation and management protocol

1 Global access to secondary storage and &rig

3.1.1.2 Utility Computing

The wordutility is used tanake an analogy to other services, such as electrical power, that seek
to meet fluctuating customer needs, and charge for the resources based on usage rather than on a
flat-rate basis. This approach, sometimes knowpaggperuseor metered services becoming
increasingly common in enterprise computing and is sometimes used for the consumer market as
well, for Internet service, Web site accds,sharing and other applicationéinother version of

utility computing is carried out within an enterprise. Ishared pooltility model, an enterprise
centralizes its computing resources to serve gefanumber of users without unnecessary
redundancyConventional Internet hosting services have the capability to quickly arrange for the
rental of individual servers, for example to provision a bank of web servers to accommodate a
sudden surge in traffito a web site. Utility computing usually envisions some form of
virtualization so that the amount of storage or computing power available is considerably larger
than that of a single tirgharing computer. Mtiple servers are used on the back enchakethis
possible. These might be a dedicated computer cluster specifically built for the purpose of being
rented out, or even an undeilized supercomputer. The technique of running a single calculation
on multiple computers is known as distributed conmmuti

Utility computing is the process of providing computing service through ateorand, payer

use billing method. Utility computing is a computing business model in which the provider owns,
operates and manages the computing infrastructureeandrces, and the subscribers accesses it
as and when required on a rental or metered basis.

Utility computing is one of the most popular IT service models, primarily because of the flexibility
and economy it provides. This model is based on that usemryentional utilities such as
telephone services, electricity and gas. The principle behind utility computing is simple. The
consumer has access to a virtually unlimited supply of computing solutions over the Internet or a
virtual private network, whichan be sourced and used whenever it's required. Thednack
infrastructure and computing resources management and delivery is governed by the

provider.Utility computing solutions can include virtual servers, virtual storage, virtual software,
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backup and mst IT solutionsCloud Computing grid computing and managed IT services are

based on the concept of utility computing.

3.1.1.3 Distributed Computing

Distributed computings a field ofcomputer sciencthat studies distributed systemsdistributed
systemis a software system in which components locatedetworked computersommunicate

and coordinate their actions pgissing messagekhe components interact with each other in order

to acheve a common goal. Three significant characteristics of distributed systems are: concurrency
of componentdack of a global clockand independent failure obmponentsExamples of
distributed systems vary froBIOA-based systents massively multiplayer online gamaspeer

to-peer applicationsA computer prograrthat runs in a distributed system is calledisdributed
program and distributed programming is the process of writing such progfidrase are many
alternatives for the message passing mechanism, including pure RPTHike connectors
andmessage queueA goal and challenge pursued by some computer scientists and practitioners
in distributed systems lIscation transpareng¢yhowever, this goal has fallen out fz#vor in
industry, as distributed systems are different from conventionatisbmbuted systems, and the
differences, such asetwork partitionspartial system failures, and patiggrades, cannot simply

b epapgredove 6 by atrahspamepcy s a't

A method of computer processing in which diéfiet parts of a program are run simultaneously on
two or more computers that are communicating with each other over a network. Distributed
computing is a type of segmented or parallel computing, but the latter term is most commonly used
to refer to processg in which different parts of a program run simultaneously on two or more
processors that are part of the same computer. While both types of processing require that a
program be segmented divided into sections that can run simultaneously, distributedirgpmp
also requires that the division of the program take into account the different environments on which
the different sections of the program will be running. For example, two computers are likely to
have different file systems and different hardwanmponentsDistributed computing is a model

in which components of a software system are shared among multiple computers to improve
efficiency and performance.

According to the narrowest of definitions, distributed computing is limited to programs with

components shared among computers within a limited geographic area. Broader definitions
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include shared tasks as well as program componenthe broadest sense of the term,
distributedcomputing just means that something is shared among multiple systenis mdny

also be in different locations.

In the enterprise, distributed computing has often meant putting various steps in business processes
at the most efficient places in a network of computers. For example, in the typical distribution
using the ier model,user interfac@rocessing is performed in the PC at the user's location,
business processing is done in a remote computer, and database access and processing is conducted
in arother computer that provides centralized access for many business processes. Typically, this
kind of distributed computing uses therver communications model.

The Distributed Computing EnvironmemCE) is a widelyused industry standard that supports

this kind of distributed computing. On the Interribird-partyservice providers now offer some
generalized servicehdt fit into this model.

3.1.1.4 Virtualization

McEvoy and Schulze (2008) presendidtualization as weltknown concept firstly in network
technology. It meant putting an additional layer between real systems and applications which
translates concurrent access to real systems into seemingly exclusive access to the virtual system.
Nowadays, it is a témology not only associated with the software layer but the hardware too. The
virtualization can be applied on servers, networks, storage devices, and even a whole data center.
Typical examples for hardware virtualization on the widely used x86 archaetithe Intel VI

x technology and the AME from these two leading chip manufacturers (Fishgden, 2006).
Generally speaking, the resource virtualization is the abstraction of server, storage, network, and
operation system by auéing a virtual versiof them.Virtualization is certainly one of the most
underlying technologies enablifi§oud Computingas well as Grid ComputingfAs mentioned

by Staten (2008)early everyCloud Computingzendor abstracts the hardware with some sort of
server virtualzation. System virtualization is not a new technology; it has existed for decades
aboard mainframe systems from IBM and other companies. The primary use of virtualization
technologies was to support multiple operating systems. Essentially, it uses amathale

monitor or host called laypervisorto enable multiple operating system instances to run on a single
physical server, and based on that, it can enable hardware consolidation in an enterprise or large

organization, Gilleret al. (2006). At the sofvare platform level, the heterogeneity exists too:
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Windows NT, Unix, or Java 2 Enterprise Edition are just the most important among them, which
usually offer different implementations, semantic behaviors and APIs. For these heterogeneous
systems, virtualiation is the pivotal technology to realize interoperability, Fosted.(2002). A

good example of how virtualization arf@oud Computingare tightly connected is the Citrix
XenDesktop, a desktop virtualization systdrat centralizes and delivedeskt@ as a service
enterprise users anywhere.4 This virtualization technology avoids installation of all the different
of fice software on the useros | ocal machi ne
need, and in the meantime, the system tgydeckup and other maintenance become much easier
and more timeefficient. What the XenDesktop delivers, is a typi€&ud Computingservice,

although the services are not necessarily provided via Internet.

3.1.1.5 Cluster Computing

A computer cluster is a group of linked computers, working together closely so that in many
respects they form a single computer. The components of a cluster are commonly, but not always,
connected to each other through fast local area networks. Clustersually deployed to improve
performance and/or availability over that provided by a single computer, while typically being
much more cosgffective than single computers of comparable speed or availaBildgmputer
clusterconsists of a set of looseor tightly connectedomputerghat work together so that, in

many respects, they can be viewed as a single system. gnidkeomputerscomputer clusters

have each node set to perform the same task, controlled and scheduled by software. The
components of a cluster are usually connected to each other througbcdbhsarea
networks(LAN), with eachnode(computer used as a server) running its own instance of
anoperating systermn most circumstances, all of the nodes use the same hardnditbe same
operating system, although in some setups (i.e. @pen Source Cluster Application
Resource$OSCAR)), different operating systems can be used on each computer, and/or different
hardware. They are usually deployed to improve performance and availability over that of a single
computer, while typically ®ing much more cosdffective than single computers of comparable

speed or availability.

Computer clusters emerged as a result of convergence of a number of computing trends including
the availability of lowcost microprocessors, high speed networks, swoitlvare for high

performancelistributed computingThey have a wide range of applicability and deployment,
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ranging from small business clusters with a handfofnodeso some of the
fastestsupercomputer® the world such alBM's SequoiaThe applications that can be done
however, are nonetheless limited, since the software nebdgtarposéuilt per task. It is hence

not possible to use computer clrstfor casual computing tasks.

3.1.2 The Business offloud Computing Today

Cloud Computings a flourishing technology, but not widely understand stood and used by many
because iis a new age technologyCompared to other widely used technologies like Grid
Computing,Cloud Computings particularly markebriented and the market situation f@oud
Computingservices is thus far very complex: in general, the Cloud services for personal use, like
the webmail services from Microsoft, Google and Yahoo etc. are already a necessary part of
peopl edbs onl i ne Cloud Coenputingserticesgpoinirey reekterprise @dstomers

is not yet well developed. These kinds of services include raw computer materials, like central
processing unit power, storage space and memories; software like office software toolkit and
Enterprise Resource Planning software etonelkas IT services like backup service and software
modification management service. For a long time, companies prefer to keep all the related
resources in certain places, either in their own data center or a dedicated data center, and buy or
let specialT SPs design software for them, and then own the software as their properties. These
consuming patterns of IT services are changing because of the em€igudy Computing
services for enterprises. As companies seek to consume their IT services incaskeifective

way, interest is growing in gaining a broad range of services, e.g. computational power, storage

and business applications, frabloud ComputindgsSPs rather than from egremises equipment.

Facing the ever larger demand@bud Computingservices, various analysis institutions have
mostly made strong predictions in the market growt@lofid Computingn the near future.
Cloud-based applicationsare becoming more engrainedin core businessprocessesacross
enterprisesThe study found thaénterprises are migrating significant processing, systems of
engagement and systems of insight to the cloud beyond adoption levels of tI84 (B4t of sales

and marketing, 79.9% of business analytics, 79.1% of customer service and 73.5% of HR & Payroll
activities have transitioned to the cloud. The impact on HR is particularly noteworthy as in 2011,

it was the third least likely sector to be disruptedCiyud Computing
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78%o0f enterprisegxpecttheir SaaSnvestmentso delivera positiveReturnon Investmen{ROI)

in lessthanthreemonths58% of those enterprises who have invested in PlatbseaService

(PaaS) expect a positive ROI in less than three months.

Top inhibitorsto cloud adoptionaresecurity45.2% regulatory/complianc86%, privacy 28.7%,

lock-in 25.8% and complexity 23.1% Concerns regarding interoperability and reliability have
fallen off significantly since 201115.%%6 and 9.9% respectively in 2015

A more conservative prediction from Gartner Inc. is iaud Computingervices need at least

7 years to mature, so by 20X8loud Computingwill have been commoditized and will be the
preferred solution for manypalication development projeci&artner, 2009). As a leading
provider ofCloud Computingservice, Amazon AWS Isaenjoyed a quarterly growth rate of 12%
during the period from 2005 to 2008 (Stanley, 2008); another example of how quiClotite
Computing services from Amazon are expanding is that in-007, the total bandwidth
consumption of AWS is already moreatm t he bandwi dth consumpti ol
Websites, the websites providing the traditional ecommerce services.

Hurd, the CEO of Oracle, made some bold predictions for where the enterprise market is going.
The first prediction he made is that 80% bfagplications will run in the Cloud by 2025. Today,

he said, 24 percent of enterprise applications are in the cloud. Secondly, by 2025, Two Suite
providers will have 80% of the SaaS Applications market. Further, Oracle will be one of the two.
Thirdly, 100% of New Development Testing will be in the Cloud by 2025. The fourth prediction

is that Virtually all Enterprise data will be in the Cloud by 2025. The last is that Enterprise Clouds

will be the most secure IT environments.

3.1.2.1 Pyramid Model of Cloud Computing Market

Cloud Computingservices as a whole are certainly not homogeneous, and the marké&iudr
Computingservices is not consist of all similar providers, either. In fact, services provided in this
market are quite different regardirgetr inherent characteristics as well as their business models.
Figure 1 below demonstrates a layered structure of cu@iewnid Computingnarket, baed on
(Blau et al, 2008;Youseff et al, 2008)
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3.1.2.2 Cloud Technology Providers are basically the Cloud enablefhis technology is the
first step of enabling a Cloud structure. Thechnology Providers on the current market can be
divided into two types:

a) Companies develops and implem@ldud Computingechnology by themselves; and

b) Companies focus purely on technology and delivering the technology to other Cloud

Service Provides.

Amazon is a typical example of the first one, which has designed and implemented a complete
new, idiosyncratic structure for its ecosystenCdud Computingservices.
3Tera is an example of the second. It provides the AppLogic operating systeimcaise used
to transfom a normal data center intoGxrid system and therefore enables other companies to
provide Cloud Computingservices based on that system architecture. The companies providing
hosting services based idlayer3Agahongroup, Ateteanchmanyl o gy

other important players in the Cloud market.
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3.1.2.3 Cloud Infrastructure/Physical Resources Providers the physical infrastructure
provides fundamental resources to higlesel services such as applica servicas. As suggested
by Youseffet al.(2014), the physical resources @loud Computingnarket can be categorized
into three categories:
a) Computational resources, which are commonly calculated in CPU hours. Typical
examples are the Amazon EC2 and Google App Engine;
b) Data storage; and
¢) Communication. Among allloud Computingservices, providing data storage service
is relatively easier compared to others, because the physical storage devices are already
commodiies and the virtualization technology for storage system is already mature.
Therefore, the number of mglzed providers of Cloud storage services is growing fast.
Typical examples inclugl Areti, Enki, Terremark et@s well as some traditional data
storage/ data center providers like EMC, AT&T etc.

3.1.2.4 Cloud Platform Providers: a platform is a place to exchange certain resources. There
are basically two types of Cloud platforms:

a) platform for raw computer resources exchange; and

b) platform as a software environment for developing, testing, deploying and rudlungd
Computingapplications.

The first type, which can be described as the Ebay for computer resources, can only be built in an
environment where exchange of raw compuésources is already a common business, and the
widely expected standards for the exchange already exist. As these conditions are not yet reached
in the market, the only currently available platform for computer resource exchange is the Zimory
Marketpla@ from Zimory GmbH, a spioff of Deutsche Telekom Laboratories.

The second type of Cloud platform is more common. Typical examples for that include the
Force.com from Salesforce, the leading-Demand CRM software provider, and Google App

Engine, which pvides raw computer resources in the meantime.
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3.1.2.5 Cloud Application Providers: this is the most complex, but also indispensable
part of a wholeCloud Computingtructure. Cloud applications can be categorized into:

a) Elementary applicatiosand

b) Complex applications
Unlike Blauet al.(2012), the difference between elementary and complex applications is mainly
characterized by the homogeneity of applications rather than the complexity of their functions.
The reason is: homogeneous applications are more like commodities; hence their economic
characters share more similarity with the basic services ilClined Computingstructure, i.e.

providing the raw computer resources.

3.1.3. SMEs IN NIGERIA

There is no precise definition of Small and MediGmed Enterprises (SMESs) as this can differ
from region to region and even from one company to another. Different standards can be used to
define an SME including using revenue, number of employees, profits, capital employed, available
finance, market share and relative size within the given ind(istuk, Etuk, & Michael, 2014).
According to (Etuk, Etuk, & Michael, 2014) the National Council of Industry in 2003 defined a
small business as one that has betweeB5ldmployees with total cost including working capital

but excluding Land of between 20 million Naira. It defined a medium enterprise as one that has
between 36100 employees and with total cost including working capital but excluding Land of
between 40 200 million Naira. A more current definition by the CentrallbahNigeria desches

SMEs asentities with asset base of N5 million and not more than N500 million (excluding land
and buildings) wittemployees of between 11 and ZQ@&ntral Bank of Nigeria, 2014). According

to a joint report by Small and Medium Enterprises Developmeendy of Nigeria (SMEDAN)

and Nigeria Bureau of Statistics (NBS) Nigeria has over 17 million Micro, Small and Medium
Enterprises (Survey Report on MSME in Nigeria, 2010). Often both private and public authorities
at various occasions suggest that Nigeaa about 17 million SMEs that currently employ over

32 million people (Oniyitan, 2014). This is not true at all as the data from SMEDAN and NBS
suggest otherwise. The 2010 collaborative survey report from SMEDAN and NBS clearly states
that Nigeria has 17824,671 MSMEs out of which 17,261,753 constituting about 99.87% are micro
businesses. The survey observed that small businesses constitute 21,264 or 0.12% while medium

businesses constitute only 0.015 or 1,654. So in a nutshell SMEs are merely 22,9B8000f0.1
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the total number of MSMEs in Nigeria. And furthermore, out of the 32,414,884 jobs created by
MSMEs the actual number created by SMEs at the time was only 39,918. In as much as there are
many SMEs in Nigeria with potentials to positively contribut¢ tb e countryds GDP,
Oyeyinka (2007) believes that Nigeria is not very serious in growing its SMEs sector as compared
to other emerging markets. According to International Finance Corporation (IFC) most established
businesses in Nigeria are SME®dat 96 percent) compared to only about 53% in US and 65%

in Europe. And even despite the fact that most of the businesses in Nigeria are SMEs, they only
contribute about 1% of GDP. This is very low compared to 40% in Asian countries and 50% in
the US or Erope (Oyelarat®yeyinka, 2007). While it may be true that most SMEs in Nigeria use
ICT in their businesses not many of them have access to the Internet (Otuka, Preston, & Pimenidis,
2014). However, a large number of them see ICT as important to theaebsigOtuka, Preston,

& Pimenidis, 2014). While a fair number of SME owners/managers seem to have knowledge of
Cloud Computingservice an overwhelming majority have never used @lopyd Computing
service. In fact, according to the survey by Otuka, Pregdpimenidis, (2014) only about 23
percent currently use cloud services in their organizations. Although this figure may seem low it
is still significant considering the fact thatoud Computings still relatively a new technology.

The survey also disceved that most of the respondents use Infrastruetsiaeservice (laaS)
followed by softwareasaservice (SaaS), while platforasaservice (PaaS) is the least
patronized. An improved cloud ecosystem in Nigeria will foster not just adoption of claiceser
among SMEs but will improve collaboration among them as well, as there will be improvement in
information gathering and sharing. It can effectively bridge the digital divide between SMEs

spread across Nigeria as learning is made easier and acegabkitdormation is made simpler.

3.1.3.1 Challenges Facing CloudComputing Services in Nigeria

Status of key infrastructure in Nigeria One of the key challe@tmsd Computindaces in Nigeria

is lack of adequate infrastructure on which the cloud services are to run. Major infrastructure that
supports cloud services such as electricity; fast, reliable and affordable Internet connectivity;
network backbone and so on are veryitéd in Nigeria. And even when available it is unreliable

and present only within major cities leaving many rural areas and smaller cities in the dark. The
poor state of electricity in Nigeria is undesirable for data center providers who will rather partne

or establish their data centers abroad as this often is cheaper for them than incurring huge cost
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providing private electricity through generators. And many consumers aneérirgdendors in
Nigeria are more comfortable buying data center servicesdadancenter providers who are either
located abroad in countries with more reliable infrastructure or who have their data center backup
situated abroad. Ogunruku (2014) reported that even the very few data centers that are located in
Nigeria are mainly suated in Lagos which has better network backbone connectivity and closer
to the various under sea Internet cables including Main One and GLO 1 cables (Purefoy, &
Kermeliotis, 2012). The Heountry network backbone connectivity in Nigeria is still verympoo
implying that most other states in Nigeria lack direct connection to the undersea Internet network.
Backbone networks play major role in the delivery of ICT services including cloud services in all
countries. And it contributes a huge portion of thel todat incurred by network providers to their
overall cost. And in a country with very vast geographical spread like Nigeria the cost of providing
broadband connectivity per subscriber is very high. This cost is much lower per subscriber in cities
like Lagos and other densely populated cities compared to rural areas and cities with sparse
population (Williams, 2010). As mentioned earlier most of the major broadband infrastructure
(WACS, Mainone and Glo 1 fiber optic Cables) are sited in Lagos except fyroNisat-1R

which is satellite. And these infrastructures are not adequately spread to other cities due to lack of
domestic backbone networks. This lack of domestic network infrastructure is the major problem
inhibiting the growth of broadband. Some statetuding the Federal Capital Territory have fiber
networks within the state but there are very limited connections between fiber networks from one
state to another. According to the Former Nigeria Minister of Communications Technology,
Omobola Johnsonnternet penetration is still very low with broadband penetration even lower
(Chidiebere, 2013). And where there is connectivity between states it is only between state capitals.
In a nutshellthere is the absence of long distance national backbone yoatafrdistribute the
capacities provided by the submarine cables mentioned above to the users in offices, schools, and
homes in the hinterland across Nigeria (Olusola & Olaojoyetan, 2013). Other challenges facing
cloud-computing services in Nigeria Sometbé problems identified as hampering the growth of
broadband and by extensi@ioud Computingervices in Nigeria is the very high cost of obtaining

right of way (inclusive of cost involved in settling government officials, the cost of settling various
indigenous owners of the land where the infrastructure will pass through and long delays in
procuring the right of way permits). This cost invariably causes the cost of leasing transmission

infrastructure to be high. The high cost of investment in last londadband infrastructure leads
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service and infrastructure providers such as the telcos to concentrate only in major cities. Frequent
vandalization of broadband infrastructure by hoodlums leaves undesirable financial burden on
owners of telecommunicationfmastructures. Other challenges include multiple taxation on the
part of the federal, state and local governments; weak regulation in some case, incessant disruption
due to road works and huge cost of providing alternative electricity to power telecoratimmic
equipment (Olusola & Olaojoyeta#013). Consequently, Internet penetration in Nigeria is very
poor due to inadequacy of this infrastructure. And where available the cost is quite high. According
to the Nigeria Communications Commission there ovem8kbon Nigerians with access to the
Internet as at March 2015. This figure is calculated by adding up all the Internet subscribers per
telecommunication operator. This figure may not be very accurate as many Nigerians own more
than one phone line, so tkemay be issues of double counting. The US Census Bureau (2014)
suggests that Internet penetration in Nigeria is 33 percent. If this figure by the US Census bureau
is correct it means that Internet penetration in Nigeria is low when compared to otloamAfri
countries especially Morocco, Egypt, Tunisia and South Africa. The cost of supporting cloud
infrastructure and services in Nigeria is still quite high and limited. There are no manufacturing or
assembly plants in Nigeria for cloud equipment. This iegplhat every equipment that is used for
cloud deployment is imported from outside the country. It further implies that when a device is
faulty it has to be ordered abroad or procured from a vendor who of course buys abroad.
Furthermore, there are not mampualified engineers who can install and support cloud
infrastructures. For there to be massive deployment and support of cloud services Nigeria will need
more trained and qualified engineers that understand how to install, manage and support cloud
infrastuctures. Presently most of the functional data centers in Nigeria are setup, managed and
maintained by expatriates (Dahunsi & Owoseni, 2015). There is limited investment by both private
and public sector investors in ICT infrastructure. Odufuwa (2012¢reed a decline in the
investment made by some of the telecommunication providers in Nigeria. This is attributable to
recent insecurity, which has led to the destruction of many telecommunications infrastructures.
Another factor that could have been respble for this poor level of investment could be recent
instability in the political system and furthermore the decline in the price of oil and other economic
parameters have not been very encouraging to investors. Lack of adequate awareness has also been
identified by Awosan (2014) as a major issue affecting the adopti@@ionfd Computingn

Nigeria. The researeinrevealed that 89.1 percent of the research respondents are of the view that
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lack of proper awareness of the workings and benefidaafd Conputingwas responsible for its

poor adoption. The people interviewed also corroborated this view. The research also revealed that
many small businesses in Nigeria have employees that lack the requisite skills to operate basic ICT
tools including cloud applations. And many business owners do not want to invest in upgrading
the skills of these personnel for several reasons including cost of training and fear that the
employees may end up leaving the organization abruptly (Awosan, Z0d4dack of skills b

manage these applications and business owners not seeing real value in automating their processes
are huge challenges working against the adoption of cloud based solutions among many Nigeria
SMEs. Some of these businesses especially the small oneshiavaanough sales to justify the

use ofCloud Computingapplications as making such a purchase in their view may wipe away
their bottom line. And possibly quite a good number of them do not understand how business
automation can help make their businesgerefficient, improve sales, help manage customers
and reduce waste. Lack of stability of power supply has been identified as factor that can cause
bothlossesf data and inability to access cloud services. In essence consumers may not be able to
accesgloud services always and even when they do sudden loss of power supply can cause loss
of data (Greengard, 2010). Another major problem limiting the ready adoption of cloud services
is the high cost of bandwidth required to transfer data through thedhéspecially when working

with data intensie applications (Otuka, Prest&Pimenidis, 2014). Furthermore, unreliability of
Internet services due to several factors including low bandwidth capacity is also a militating factor
(Leavitt, 2009). There ialso the lack of confidence on the part of SMEs on the overall reliability
and consistency in the quality of service provided by cloud service providersadong term

(Otuka, Presto& Pimenidis, 2014). Some organizations especially large organizatiagsot

be too comfortable entrusting their IT services to cloud service providers for fear of down time.
They may not be sure if the cloud services provider will guarantee optimal performance for their
mi ssionb6s critical b u g Camr @G05),. wholrightlysopined tkatvoneé o§ s u p
the major impediments to the adoptionrGddud Computingvill not be technology but attitude of
endusers toward€loud ComputingMarstonet al.(2011) observed that some applications may

not be currently suainable to be implemented as cloud service but may therefore need to interact
with other cloud based applications a process that may pose challenge both in terms of contractual
and support issues. Due to the natur€lmiud Computingservices some organizens may be

skeptical in adopting thservice, as they do not have conaslsuch over the information and
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supporting infrastructure. And some may also be worried about vendor location due to lack of
standards or the vendor even completely going owdrefce. Awosan (2014), Qamaral.(2010)

and Otuka, Presto& Pimenidis, (2014) pointed out that issues of security, privacy and lack of
standards are some of the major concer@loud ComputingFrom the research carried out by
Awosan (2014) Chief Inflanation Officers in selected organizations in Nigeria are of the view that
cloud service adoption is considered risky due to insecurity and lack of privacy. Likévese,
research by Otuka, Prest&Pimenidis (2014) especially from the focus group pastavered

that security and privacy issues were seen as major impedimé&isitbComputingadoption in
Nigeria. Furthermore, they found out that lack of standards governing ICT use in general in Nigeria

is a key problem to the adoption of cloud serviceSMIES.

3.1.3.2 Suggested solutions to improving the state @loud Computing in Nigeria: making
Cloud Computing the next big thing in Nigeria

The quest to makéloud Computinghe next big thing in Nigeria can properly be achieved through
the active participation of all involved stakeholders. These include the cloud service providers, the
SMEs, government at all levels, telecommunication infrastructure providers, financtatiorss

among others. Government on its part should put more effort in developing and propagating the
adoption of ICT in Nigeria. It should ensure the development of basic infrastructure such as stable
electricity supply. This can be achieved in collatiorawith private sector investors in the area

of electricity generation, transmission and distribution. With such infrastructure in place other
investors in the ICT sector will be encouraged to make more tangible investm€Etduith
Computingfacilities and indeed other ICT infrastructures that will one way or the other support
Cloud ComputingWith stable and efficient power supply, organizations that are into the provision
of Cloud Computingservices will invest in the establishment of data centersgerii. This will
decrease the cost of accessing cloud services and also improve the speed of access, as the
consumers will be able to access the servicemumtry instead of accessing it from a distance
country. Furthermore, promoting the establishmehtmmre inclusive and robust network
infrastructure will bring about increase in the use of broadband services. The current state of
network backbone infrastructure in Nigeria is still very limited not covering most sections of the
country thereby making éhreach of broadband very poor and where available not adequate.

Government either working alone or in partnership with private sector investors by proving the
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necessary enabling environment should aggressively pursue the extension of current ICT network
backbone across the country (Dahunsi & Owoseni, 2015). The establishment of manufacturing
plants for ICT equipment especially the equipment that are usétbud Computingwill help

reduce the price of these items and invariably the adoptid@ioafd Compting (Dahunsi &
Owoseni, 2015). Investment in such manufacturing plants should be embarked upon by private
sectors. On government 6s part dlutingctas rlieyesto vi de
privatesectorinvestors to encourage them to setuphsmanufacturing plants. The private sector
investors should be bold enough to make necessary investments in setting up manufacturing plants.
They should take special consideration to the over 100 million prospective consumers and the over
17 million mico businesses that can potentially become small and even medium size enterprises.
There should be increased advocacy on the use and ben€figidfComputingo SMEs. Many

SMEs are not entirely aware of the real effect automation can bring to their bioigornetting

them know how automation can help improve sales, mange customers, track inventory and so on
will surely help encourage the adoption@bud Computingservices. Government ar@oud
Computingservice providers can also go further to giveemtoves to enterprises that adopt the use

of basicCloud Computingservices in their businesses. For instance, SMEs can be given free
tutorial on how to migrate to cloud services and service providers should also consider giving free
trial for a given pend of time to SMESs to try out cloud services. Increased availability of more
Cloud Computingservice providers will also aid adoption. This will help address the issue of
inaccessibility and in the lorgrm reduce cost and bring about improvement in ckrrglices

due to competition among cloud service providers. Development of innovative cloud solutions that
are suitable for SMEs in Nigeria, such as CliniPak (West, 2015) a mobile healthcare solution
currently in use in Nigeria will ultimately help improgeud services adoption. Similar solutions
should be developed for the various sectors in Nigeria in simple to use and affordable manner.
More focused research should be geared towards impr@ngl Computingnfrastructure and
services. Private sectarganizations can sponsor research institutions either through grants,
scholarships etcetera to carryout research work that will help improve-cbmopluting services

in Nigeria. Such research can include looking at ways of improving present services,
manudacturing new hardware equipment and software applications. Dahunsi & Owoseni (2015)
suggest that universities can be encouraged to establish cloud network laboratory in their

institutions to teach regular students and organizations that may wish tdegrehiployees to
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learn specific skills on the provision, management, support and deploym@iaiudf Computing
services. Regulation including enforcement of data protection laws and all other intellectual
property rights protection regime should be adégjyaenforced. Nigeria is a member of WIPO

and is signatory to all the major IPRs treaties but the problem has always been the enforcement of
the relevant laws. Fully enforcing such laws will give users the confidence to G@tmpt
Computingservices inalding allowing their vital data to be warehoused in a data center knowing
that their data will be adequately protected. And where there is a breach they can easily get the
relevant government authorities to take necessary action including getting reoinesisef legal

system. Having a sound regulatory system that ensures that service providers keep to their side of
the bargain and deliver proper services with minimal downtime will be a huge source of

encouragement to SMEs to adopt claainputing services.
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CHAPTER 4

METHODOLOGY

This chapter discusses the procedure undertaken to conduct this research. By meticulously
examining the proposed research model, information on the participants of the research, the data
collection tools, the data analysis, the procedure and the durétibe thesis and the resources

utilized.

4.1. Research Model

This study is aimed at investigating the acceptance of cloud computing by small and medium sized
enterprises in Nigeria, with a focus on fifteen businesses in major cities of the country. The

independent variable of the research and casual comparative study ihcisidess sizdyusiness

type, staff position and budget for IT. The dependent variables were determinants, deficiencies
and utilities. All of these factors fall under the small andlion® sized businesses where they all

get to use all or some of Gld Computing services. Figure $8ows the research model used in

this study.

Determinants

| Staff Position

BusinessSize Employers

Perception on
Cloud Computing

Deficiencies

Business Tvne

Utilities

Budaet for IT

Figure 4.1 Research wdel
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The Determinants refers to the factors which the business use in selecting which service provider
to use for the deployment of Cloud Computing for the business. Defidialksyabout the major
reasons why businesses are reluctant in moving their traditional computing into the Cloud. Utilities
give light to the factors why Cloud Computing is adopted by businesses in Nideziaesearch

is meant to find out how staff pogiti, size of business, business type, budget for IT affected the
utilities, deficiency and determinants to why they are grouped as small and medium sized

enterprises.

4.2. Research Participants

The research targeted businesses in Nigeria already using cloud services or intending to venture
into the technology. It involved IT businesses,tibbusinesses and other but must have an active

IT department. The participants in this study were chosangustratified random sampling
consisting 208 respondents from different businesses. 36 respondents which are 17.3% of the
respondents were from the owner and executive management, 27 respondents which are 13.0% of
the respondents were IT Managers, 2$oeslents which are 11.5% of the respondents were
Programmer, 20 respondents which are 9.6% of the respondents were Network administrator, 29
respondents which are 13.9% of the respondents were from the Business Unit Management, 33
respondents which are 886 of the respondents were from the User support/ help desk, 17
respondents which are 8.2% of the respondents were Telecommunications Engineers, 22
respondents which are 10.6% of the respondents were either Staff, Normal Ottszr

Table 4.1: Demogrghic data of participants (N = 208)
Frequency Percent

Owner & executive Management 36 17.3
IT Manager 27 13.0
Programmer 24 115
Network Administrator 20 9.6
Business Unit Management 29 13.9
User Support / Help Desk 33 15.9
TelecommunicationEngineer 17 8.2
Staff / Normal User / Other 22 10.6
Total 208 100.0
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4.2.1. Information About Businesses
The businesses were selected using stratified random sampling were the population is divided into
groups, based on some characteristic. Then, withingracip, a probability sample is selected.
Data was collected from 15 businesses which were either an IT based busineldspNsiness
and others. All these organizations were eithefrroaa business, partnership;aperative, family
business, private liited company or public limited company. 58 participants where from the IT
companies which made 27.9% of the total, 73 participants where from th€l Nmmpanies
which made 35.1% of the total and 77 participants where from the other companies which made
37.0% of the total. They all have an active IT department in which they were part of in one way
or the other.

Table 4.2: Type of ompany

Frequency Percent
IT Company 58 27.9
Non-IT Company 73 35.1
Other 77 37.0
Total 208 100.0

4.2.2. Information About Company Size

Small and medium enterprises have been considered as the engine of economic growth and for
promoting equitable development. The major advantage of the sector is its employment potential
at low capital cost. The labor intetysbf the SME sector is much higher than that of the large
enterprises. The role of small and medium enterprises in the economic and social development of
the country is well established. The sector is a nursery of entrepreneurship, often driven by
individual creativity and innovation (Aremu & Adeyemi, 2011).

The European definition of SME follows. The category of micro, small and meslzed
enterprises (SMESs) is made up of enterprises which employ fewer than 250 persons and which
have an annual turnoveot exceeding 50 million euro, and/or an annual balance sheet total not
exceeding 43 million euro.

In this research, we will be classifying the companies into two groups which are the small scale

businesses and the large scale businesses. Data wadlatdedfrom companies which had more
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than 250 employees which means we will fix them under the group of large scale businesses which
is this thesis we can call the medium sized enterprises. The rest if the business with less than 250
employees with be ratl as the small scale enterprises. 58 participants were from a business with

1 to 9 employees, 53 participants were from a business with 10 to 50 employees, 44 participants
were from a business with 50 to 250 employees and 53 participants were froneadwsin over

250 employees. With what we have now, we can say: 155 of our participants were in a Small scale

enterprise while 53 of our participants were in a large scale enterprise.

Table 4.3: Company ge

Frequency Percent
1-9 Employees 58 27.9
10-50 Employees 53 25.5
50-250 Employees 44 21.2
Over 250 Employees 53 25.5
Total 208 100.0

4.2.3. PreviousCompany Budgé On IT -Related Projects

How a company gets to manage its revenue matters a lot. A very good factor a business should try
to manage is that it gets all its basic and major services without these services eating deep into its
total revenue. A major characteristics of cloud comguignto save businesses of spending large
amounts of its revenue into IT. From this research 33 participants stated their companies spent

within O to 1% of its | ast yearbd6s revenue, 46
5% ofitslastyar 6 s revenue, 53 participants stated t|
|l ast yearb6és revenue, 41 participants stated t

revenue all on information technology while 35 participants did not cdunglt to share

information about their revenue and expenditure on a questionnaire or had no idea about it.
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Table 4.4: % Budgetout of revenue

Frequency Percent Valid Percent Cumulative Percent

0-1% 33 15.9 15.9 15.9
1%-5% 46 22.1 22.1 38.0
5%-20% 53 25.5 25.5 63.5
>20% 41 19.7 19.7 83.2
No Answer 35 16.8 16.8 100.0
Total 208 100.0 100.0

Figure 4.2 Piechart on % budget out oévenue

PIE CHART ON % BUDGET OUT OF REVENUI

0-1% No Answer

5%20%
25%

4.2.4. Deployment and Usage of Cloud Computing

For the fact that different businesses happen to have different operations, they also have their
different reasons to why they will prefer to deploy and use a cloud Service. 58 participants stated
they use or would use cloud computing because of its grigatiility in delivering IT services.
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45 participants like it for its ability tébility to refresh an aging infrastructure without incurring
CAPEX costs60 participants go for Cloud computing because it is economical for more users and
services and 46f all the participants thought it offers a high level of security.

Table 4.5: Advantages of cloud deployment arghge

Frequency Percent Valid Percent Cumulative

Percent
Offer greater flexibility in 58 27.9 27.9 27.9
delivering IT services
Ability to refresh an aging 45 21.6 21.6 49.5
infrastructure without
incurring CAPEX costs
Economical for more users 60 28.8 28.8 78.4
and services
High security from Services 45 21.6 21.6 100.0

Total 208 100.0 100.0

Figure 4.3 Advantages of cloud deployment arshge
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From figure 14 above we have the different distributions of the several participants to how
advantageous cloud computing is to them. We will notice that More of the participants preferred

the technology becauseis economical to use.
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4.2.5. Issues Affecting the Adoption of Cloud Computing in Businesses

Nigeria has some issues which have affected the businesses in fully adopting Cloud Computing
into their business. These issues range from poor awareness of the technology where 19.7% agreed
with this, 24.5 went with unstable power as a major issue, 22 .48 far inconsistency as well

as high cost of internet services, 19.2% believed the major problem is lack of trust of Cloud
Provider while 14.4% feel Cost of Cloud Computing is the major issue. From the Bar chart in
figure 15, 24% who happen to be 51 oftjggpants agree that Unstable power supply is the major

issue of companies to adopting Cloud Computing into their business.

Table 4.6: Issus #ecting cloud aceptance

Frequency Percent Valid Cumulative Percent

Percent
Poor Awareness 41 19.7 19.7 19.7
Unstable Power 51 24.5 24.5 44.2
Inconsistency 46 22.1 22.1 66.3
Trust of a Cloud Provider 40 19.2 19.2 85.6
Cost of Cloud Computing 30 14.4 14.4 100.0
Total 208 100.0 100.0

Figure 4.4 Bar chart to show théssuesaffecting doud aceptance

Issues Affecting Cloud Computing

25
20

15

10 R

Poor Awareness  Unstable Power Inconsistency Trust of Cloud Cost of Cloud
Provider Computing

44



4.2.6. Advantage of Using Cloud Computing Services for Your Business

Participants were allowed to pick more than a chbieee so we can analyze which tbese
services best suites their demand for Cloud Qdmg Services. A total of 107&elections were
made.10.4% of the participants stat8tbrage, archiving and disastecovery is advantageous to
them, 10.8% of the pcipants stated Raw Computipgwer (CPU, Memory etc.) is advantageous

to them, 0.5% of the participants stat&kdicated data center sgaor servers (e.g. Dell HPC
etc.)is advantageous to the®.,9% of the participants stated Basic offiggplecations (e.g. MS
Office) is advantageous to them, 10.8% of the participants stated Business applications (e.qg.
ondemandCRM, ERP etc.) is advantageous to them, 10.1% of the penits state@pecialized
applications or solutions (e.g. simulatiomt war e6s et c to)hem, 8.3%aofithea nt a g ¢
participants stated Speciad IT services such as securityanagement ral compliance is
advantageous to them, 10.4% of the partiipatateloud Operating System (e.g. Google Gears

+ GoogleChrome etc.) is advantageoushem, 8.6% of the participants stated Online Aggtion
Exchange Platform (e.&alesforce, Cogheaadc.), and 9.3% of the general peigants felt none

of the abovestatements is advantageous to their business.

Table 4.7: Advantage of using cloucdmputing services for your business

Responses

N Percent Percent of Cases

Storage, archiving andisaster recovery 112 10.4% 54.1%
Raw Computing power (CPU, Memory etc 116 10.8% 56.0%

Dedicated data center space or servers (e. 113 10.5% 54.6%
Dell HPC etc.)

Basic office applications (e.g. MS Office) 107 9.9% 51.7%
Business applications (egrdemand CRM, 116 10.8% 56.0%
ERP etc.)

Specialized applications or solutions (e.g. 109 10.1% 52.7%
simulation software
Specialized IT services such as security 100 9.3% 48.3%

management and compliance

45



Cloud Operating System (e.g. Google Gea 112 10.4% 54.1%

+ Google Chrome etc.)

Online Application Exchange Platform (e.g 93 8.6% 44.9%
Salesforce, Coghead etc.)

None of the above 100 9.3% 48.3%
Total 1078 100.0% 520.8%

4.3. Data Collection Tools

Factors That Affect Acceptance of Clo@bmputing in The Small and Medium &eSized

Enterprises in Nigeriaas prepared by the researcher in form of a questionnaire in connection to
Cloud Computing acceptance, which is aimed to find out the factors that affect businesses
behavioral intentiona adopt the use of Cloud Computing for various aspects of their services.

This sectionused athree (5)pdint kert scal e Stamaigny fAgome(@©l)t ofi |
Di sagreeo. These were used to sel eletesearthe mo s
model. The questionnaire statements were adopted from prior studies conducted with necessary

validation and changing of the statements to suit the research.

Below is a list which was used to create the proposed research model with therdtatieatevere

asked, the reference of the statements from previous researchers in the questionnaire and the
combined Cronbachés Al pha for each of the 4 ¢
of the questionnai r e te§teachconatwmdt andtheacdrrpspanding idems. u s e «
According to the Cronbachods Al pha, the resea

statements asked in the questionnaire section b and c are listed below.
Table 8 shows the proposed research madétrments that were used in section B and C of the

guestionnaire, the references of where statem

for the individual constructs and the bottom
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Table4.8:Statemerd , r ef er enc e a Iphhofteach carstru€ thepnoposed madsl A

Cronbachodés Al ph

Utilities

An increased focus on core business is a major factor
for adopting the cloud.

Easy accessibility of data using any device and at
any time is a motivating factor for adopting cloud 0.932
computing.

Collaboration is a motivating factor for cloud
adoption.

The reduction in IT staff motivate the adoption
of the cloud computing.

Deficiencies

Poor Awareness

UnstablePower

Inconsistency 0.841
Trust of a Cloud Provider

Cost of Cloud Computing

Determinants

Reputation of service Provider

Company size 0.983
Established business relationship

Total 0.919

4.4. Data Analysis

A gquestionnaire was drawn and used to collect data from the company employees. SPSS 24.0 was
used to analyze and interpret the collected d
of the statements asked in the questionnaire. Oatpoial of 0.941 which is shown in Table 8.

Frequency, percentages, mean, standard deviation and independent samples.
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4.5. Procedures

This study began in March 2015 after conducting an extensive research on the topic of the
acceptance ofloud Computingby small and medium scale enterprises in Nigeria and the
preparing of research proposal, this research was completed in June &@i#®and Figure 17

show all the work that was conducted and the duration taken for each item during this timeframe.
Table 2 shows the duration taken whereas the Gantt shown in Figure 17 shows the start and
complete dates. The thesis presentation, preparation of the data collection tools, and getting more
acquainted with the analytical tools were done during this period. Xffenses incurred during

the research were financed by the researcher.

4.6. Research Schedule

The literatures were sorted for and carefully studied for a full understanding that in Nigeria there
were not enough research conducted based on the accept&@ioadfComputindy small and

medium scale enterprises in Nigeria and the decision was mddehter study this subject. A
continuation to search the literature was conducted to find the suitable models that would be used
for the study. A questionnaire was prepared. A decision was made as to which companies in
Nigeria would be used and the totau mber of empl oyeeds in the col
study. Within 7 weeks, the questionnaires were handed to the employees in the company to fill
their desired answers to the questions. Once the questionnaires were collected, the data was
analyzedo check for anomalies. If any of the questionnaires had missing data, they were removed.
Data from the correctly filled in questionnaires was correlated and the suitable analysis methods
were used to analyze the data. After the analysis, a report wesnvimitthe thesis outlining the
results.

Table 9shows the work and the duration of the work conducted on the thesis and the subsequent

figure shows the Gantt chart showing the duration of the thesis.
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TASKS DURATION

=

= =/ 4 A4 A4 -4 -4 -4 -2

Literature Research March,2015June2016
Preparation of the Research Proposal 10 weeks

Creation of Questionnaire 5 weeks

Hypothesis Drawn 5 weeks
Questionnaires tendered to companies 7 weeks

Check Data for Anomalies 2 weeks

Correlation of Data 2 weeks
Interpretation of Discussion and Results 2 weeks

Writing of Thesis 40 weeks

Reading Discussion and Correction of the Thesi 4 weeks

According to the feedback from Supervisor

Table 4.9: Time shedule
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CHAPTER 5

SURVEY RESULTS AND INTERPRETATIONS

This section presents an account of the research findings gathered from both questionnaires and
interviews tailored at determining the extent of Cloud Computing adoption in Nigeria by small and

medium scales ¢@rprises.

5.1. The Employees and Business Owners Perceptions dhe Acceptance ofCloud
Computing

In other to understand teeployeess n d b u s i npEEeptionswmtle adzeptance of Cloud

Computing a descriptive analysis was used. Table 10 below shows the statements, mean and

standard deviations for each construct. Most of the constructs were of average response as the

means were above 3.0. The means and standard deviations listed below stiopldiieesand

business ownerngerceptions on the acceptance of Cloud Computing.

Table 5.1 The mean andandard of each item

Statements Xe SD
Utilities
1. Anincreased focus on core business is a major factor for 4.3 0.53

adopting the cloud.

2. Easy accessibility of data using any device and at any time 4.69 0.52
is a motivating factor for adopting cloedmputing.

3. Collaboration is a motivating factor for cloud adoption. 4.34 0.48
4. The red_uction in IT staff motivate the adoption of the cloud 4.44 0.50
computing.
Total 4.45 0.51
Deficiency
1. Poor Awareness 2.96 1.06
2. Unstable Power 2.94 1.04
3. Inconsistency 291 1.02
4. Trust of a Cloud Provider 2.94 1.04
5. Cost of Cloud Computing 2.90 1.01
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Total 2.93 1.03
Determinants
1. Reputation of service Provider 4.66 0.50
2. Company size 4.52 0.69
3. Established business relationship 4.49 0.54
Total 4.56 0.58

From the statements mentioned with their corresponding mean and standard deviatiast the

important result of the constructsf p r o p o s e cEasynacckssibilityvohidata Wising any

device and at any time is a motivating factor for adopting clougoting 0

score K=4.69 SD=0.52 for utilities in the acceptance of Cloud Computing. Followed by

wi t h

t he

AReputati on of allwitha score d#X=4£66 &§0=D.80efollaved byfiCompany
s i awmithdoa score of X=4.52 SD=0.69. The lowest mean from all the statement§iG®st of

cloud computing with a score of X=2.90 SD=1.0), followed by finconsistenay (X=2.91;
SD=1.0), followed byfi Un s t a b | with ®scameeofX&2.94 SD=2.93.

high

The constructs of the proposed research model in a chronological order according to the mean
totals are as followdPeterminantsX=4.56 SD=0.59, Utilities (4.45) and Deficiency (2.93)

5.2. The Employees and Business Ownerferceptions on the Acceptance ofCloud

Computing on the Size of theCompany

In other to understand the employers andethap | o geeceptioas on the acceptance of Cloud

Computing on the size of the company differences independent sartestsvas emplogd.

According to the Table 11, concerning the businesses perceptions of the acceptance of cloud

computing, in alldimensions, the company with over 250 employees had the highest value
(X=4.96 SD=0.34. The business of 10 to 15 employdlesved suite with X=4.83; SD=0.83

There is no statistical significance difference between the company sizes in this study (p>0.05)

among all dimensions. The research results showed that all comparyesiee® different status

on perceptions on the acceptance of Clouth@ating.
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Table 5.2 Differences betweenompany &e (N=208)

Dimensions Company Size X SD  X-Difference t p
Utilities 1-9 staffs 4.4 0.54
10-50 staffs 4.53 0.52
50-250 stuffs 451 0.57 0.00050 0.021 0.981
Over 250 4.54 0.54
Deficiencies 1-9 staffs 2.68 1.04
10-50 staffs 2.92 1.03  0.30000 1.0401.020
50-250 stuffs 2.54 1.06
Over 250 2.75 1.05
Determinants 1-9 staffs 4.85 0.53
10-50 staffs 4.65 0.51
50-250 stuffs 4.75 0.43 -0.02440 -.847 0.432
Over 250 4.96 0.34

5.3. Businesses Perceptions on the Acceptance of Cloud Computing on the tgfmmpany

In order tounderstand to understand the businesses perceptions on the acceptance of Cloud
Computing between the company types. @@y ANOVA was employedAs indicated in Table

12, in this study there are statistically significant differences between sewoenglanytype

mentioned towards perceptions on the acceptance of Cloud Computh@3p Similar results

were also found in a study conductedAwyosanet al. (2014). In the literature, there were no

studies focusing omompany typeand the business perceptions the acceptance of Gld

Computing.
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Table 5.3 Differences between companype (N=208)

Dimensions Company Type X SD X-Square F p
Utilities IT Company 4.53 0.57
Non-IT C. 4.50 0.54 1.238 4.212 0.14
Others 4.50 0.51
Deficiencies IT Company 2.67 1.03
Non-IT C. 2.91 1.05 0.271 1.2571 0.128
Others 2.74 0.95
DeterminantsIT Company 4.64 0.52
Nor+IT C. 4.74 0.54 0.039 0.86 0.751
Others 4.95 0.51

*The mean difference is significant at the 0.05 level.

In the Utilities dimension, IT company had the highest mean vadad.65) and there is no

significantly difference under thidimension for all company typén Deficiencies, NoAT

companies is the highest with the mean valuXef(91)and there is significant difference under

this dimension for all company typka the Determinants category, Other companies came highest

with (X=4.95)and there is significant difference under this dimension for all company type

5.4. Businesses Perceptions on the Acceptance of Cloud Computing on Budget

In order to understandtipear t i ci pant 6s

different budget levels. Ongay ANOVA was employed. As indicated in table 13, in the study
there are no statistically significant differences between in the budget levels of the @ampani

perception

detweerh e

adopting cloud computing into their business (p>0.05). Similar studies condudzheget al.

ac

(2010) also showed that there was no significant difference on budget and the adaptation of cloud

computing into the business.
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Table 5.4 Differencesbhetween ludget(N=208)

Dimensions Budget X SD X-Square F p
Utilities 0-1% 4.53 0.57
1%-5% 4.54 0.53
5%-20% 4.56 0.56 0.083 0.284 0.855
>20% 4.58 0.55
No Answer 4.55 0.52
Deficiencies 0-1% 2.67 1.04
1%-5% 2.45 1.06
5%-20% 2.62 1.02 0.214 1.248 0.245
>20% 2.33 1.05
No Answer 2.45 1.07
Determinants0-1% 4.85 0.35
1%-5% 4.35 0.32
5%-20% 4.81 0.31 0.279 2.243 0.084
>20% 4.73 0.36
No Answer 4.55 0.35

*The mean difference is significant at the 0.05 level.

As shown in table 12 above. For utilities, the highest mean was found irudlgetb>20%
(X=4.58), for deficiencies the highest mean was found in the budgel%f X=2.67) and for

determinants the highest mean was found in the budb& (X=4.85).
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CHAPTER 6

CONCLUSION AND RECOMMENDATIONS

If the present challenges militating against the adoptio€lotid Computingin Nigeria are
resolved it has the potential to deliver immense benefits to businesses including SMEs. SMEs can
take advantage ofloud Computingto quickly enter into a market a move that would have
previously been more difficult due to cost of acquiring ICT infrastructure. This is particularly of
advantage in emerging markets like Nigeria where there is gross inadequate infrastructure, which
pose a strong disadvantage to SMEs trying to compete with other businesses in other countries.
But with the advent ofloud Computinghese businesses can leverage readily available, efficient
and affordable cloud services. Stoud Computingwill allow orgarizations in Nigeria to have
access to information technology services on demand without having to incur the full cost of
setting up full blown technology infrastructure of their own. This will allow the organization to
utilize the money it should have irsted in acquiring technology infrastructure into other areas.
And the fact that the organization und@oud Computingenvironment will have to pay only for

what it needs and uses, it further saves the organization from creating investment in setup that it
might stop to use in future. So in essence the problem of underutilization of technology
infrastructure will be taken care of. SMEs in Nigeria will have faster time to market their
products/services as not only the cost of setting the necessary ICTrudia® is reduced but

also the time it would take to setup such facilitiesaase avoided. Marstoet al.(2011) further

notes thaCloud Computingignificantly lowers the barrier to innovation, making it more feasible

for businesses to scale theinsees (either upwards or downwards depending on demand and
other considerations). And furthermor@oud Computingmakes it possible for businesses to
access new classes of applications and services that were hitherto impossible tcCémeess.
Computingwill also help organizations achieve reasonable savings on energy cost. This is
particularly true since the organization will have limited IT infrastructurertitptire energy in its

premises.
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Following the outcome of the research, the following revemdations are put forth to boost the
growth of cloud computing in Nigeria.

1. Proper awareness by the cloud service providers on the risk and benefits of cloud, for
instance, what it takes to migrate to cloud and how to migrate to cloud should also be
given consideration by cloud service providers.

2. Availability of more cloud service providers will encourage adoption of cloud computing.
This will increase the awareness of cloud computing and reduce issues of distance
between computing resources and COMSIS$.

3. Cloud providers should provide free trial of cloud services to clients for a stipulated period
to encourage adoption of cloud computing.

The findings showed that Cloud computing will be the next generation computing model in
Nigeria. The adoptiorof cloud computing in Nigeria is low as surveyed in this research. SaaS
(Software as a service) is the most used cloud service in Nigeria. Increased focus on primary
services, collaboration, easy access of data and provision of basic infrastructuretentdred

as the motivating factors for cloud computing adoption in Nigeria. The research revealed three
factors that have greatly affected the adoption of cloud computing in Nigeria. These factors are:

1. Poor awareness of cloud computing

2. Unstable powesupply

3. High cost of internet bandwtdeind unreliability of internetervice.

Based on the outcome of the research. The extent of cloud adoption in Nigeria is low, current
factors affecting the adoption of cloud computing were analyzed arfalctioes that will motivate

the adoption were stated in this paper. Future research on this topic should focus on identifying
the extent of adoption of cloud computing, after the current factors identified in this research have

being considered.

The following are the core finding of the research. Overall, cloud computing is no longer a hype
but a technology that is set to change the way business operation are implemented. It allows
computing resources readily available on demand, flexible and scalablestUdhysreveals that

the perception of cloud computing being the next computing tool is similar with findings of

previous surveys. Cloud computing is the next computing technology but the extent of adoption in
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Nigeria is low compared to some countries. Bhisws that the adoption of cloud computing varies
across countries as stated by (Wyman, 2008). This can be as a result of lack of adequate
infrastructure as in the case of Nigeria. This study also reveals there is need for continuous
improvement on basimfrastructure. The availability of basic infrastructure and awareness of
cloud computing are necessities for more businesses to consider cloud adoption. While in
developed countries, the major factor slowing down the adoption of cloud computing isysecurit
This is also a concern for cloud adoption in Nigeria but awareness and availability oftadequa

infrastructure are the majdeterminant for cloud adoption.
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APPENDIX

THE ACCEPTANCE OF CLOUD COMPUTING IN THE SMALL AND MEDIUM
SCALE-SIZED ENTERPRISES OF NIGERIA
Dear Respondent,
The aim of thesis questionnaire is to find out about your opinions on cloud computing. This is an
academic survey about the acceptance of cloud computing in the small and mediusizedale
enterprises foNigeria. This questionnaire will be anonymous and the result of question will be
used for academic purpose only. It may take you no more 15 minutes to complete it, thank you for
you for patience and cooperation.
Assoc. Prof. Dr. Nadire CAVUS
Temitope Emmanuel Mobolade
Section A: General Information

1) Are you aware of Cloud Computing?
Yes
No
Partially

2) The size of the enterprise you represent is:
1-9 Employees 50-250 Employees
10-50 Employees Over 250 Employees

3) Which of the following best describes the type of your company?
IT Company (Software/Hardware/IT Service/lnternetfEnmerce)
Non-IT Company
Other

4) How much did your company budget on IFrelated projects in 2015?
0-1%
1%-5%
5%-20%
>20%
No Answer
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5) Do you use or have deployed any cloud computing service and what do you
think or know about cloud deployment and usage iryour Busines®
Cloud Computing Services offer greater flexibility in delivering IT services.

Cloud computing gives yoitle ability to refresh an aging infrastructure without

incurring CAPEX costs.

Cloud is an economical way to support more users and new IT services.
High level of security gotten from Cloud applications and services.

6) What do you think the current issues #ecting the adoption of cloud computing

in your business?
Poor Awareness
Unstable Power
Inconsistency
Trust of a Cloud Provider
Cost of Cloud Computing

Section B: Perceptions of Cloud Computing

Read the statements below. Place (X) on the heading that best suits your choice

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

Utilities

An increased focus on core
businesss a maja factor for
adopting the cloud.

Easyaccessibility of data
using any device and at any
timeis a motivating faatr for
adopting cloud computing.

Collaborationis a motiating
factor for cloud adoption.

Thereduction in IT staff
motivate theadoption of the
cloud computing.

Deficiency

Poor Awareness

Unstable Power

Inconsistency

Trust of a Cloud Provider
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Cost of Cloud Computing

Determinants

Reputation of service Provide

Company size

Established business

relationship

Section C: Cloud Computing Usage

Read the statements below. Place (X) on the heading that best suits your choice
service for Cloud Computing.

Services Strangely | Agree | Neutral | Disagree| Strongly
Agree Disgree

Storage

Servers

Development Software

Photo Editing and Video
Editing Applications

Human Resources
application, payroll, tracking

Project Management
Application

Collaboration tool (wikis,
Google Doc e.t.c)

Web based email (Gmail,
Hotmail)

CRM & EPR software
applications for managing

What is the advantage of using Cloud Computing services for your business?
(Tick the boxes that apply
Storage, archiving and disaster recovery

Raw Computing power (CPU, Memory etc.)
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Dedicated data center space or servers (e.g. Dell HPC etc.)

Basic office applications (e.g. MS Office)

Business applications (e.g.-demand CRM, ERP etc.)

Specialized applications or solutions (
Specialized IT services su@s security management and compliance

Cloud Operating System (e.g. Google Gears + Google Chrome etc.)

Online Application Exchange Platform (e.g. Salesforce, Coghead etc.)

None of the above
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