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A B ST R A C T

Innovations are necessary to ride the inevitable tide of change. Most of organizations 

are striving to reduce their computing cost through the means of virtualization. This 

demand of reducing the computing cost has led to the innovation of Cloud 

Computing. Cloud Computing offers better computing through improved utilization 

and reduced administration and infrastructure costs. Cloud Computing is the sum of 

Software as a Service (SaaS), Infrastructure as a Service (laaS) and Platform as a 

service (PaaS). In a nutshell, it’s a computing model based on utility Computing.

Cloud Computing is still at its infant stage and a relatively new technology for the 

organizations especially the non-governmental organizations in Kenya. Therefore, 

most of the organizations are not very confident and ready to adopt it. This research 

paper tackles this issue for organizations in terms of adoptability of the technology 

especially the NGO sector in Kenya. In this paper the researcher discusses the 

perceived benefits, awareness levels, drivers of adoption as well as barriers to cloud 

computing adoption and assess the extent to which this technology has been adopted 

in the international NGOs in Kenya.

This study revealed the awareness levels to be overwhelming and further validated 

that economical, technical, strategic and functional being the key drivers of adoption. 

Lack of clear strategy, lack of ownership and loss of confidentiality were also 

endorsed as key barriers to adoption. Majority of the NGOs had more than 71% 

computerization levels with a paltry 26% of this having adopted the cloud. Cloud 

providers key concerns according to the study include security, the perceived loss of 

ownership and fear of confidentiality breach so us to encourage organizations to take 

up more of the cloud services on offer. Organizations should also be deliberate to 

capture cloud computing in their strategies to motivate adoption.

The intention of this research is to provide information about cloud computing that 

will assist those interested non-governmental organizations (NGOs) in this technology 

in making well-informed decisions. NGOs must become aware of the predictors that 

if adequately examined will indicate successful adoption of cloud computing for 

NGOs in Kenya.
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C H A PT E R  ONE: IN T R O D U C T IO N

1.1. Background of the study

Information Technology has become a strategic asset for companies, increasing 

competitiveness and shaping business operations from finance and logistics to 

customer relations and human resources. However, the direct and indirect costs of IT 

deployments have been substantial. This is because IT systems have traditionally been 

run on an “ownership” model, requiring investment in all the underlying 

infrastructure, ongoing maintenance of systems, and. every few years, expensive and 

time-consuming upgrades.

Innovations are necessary to ride the inevitable tide of change that has characterized

the 21st century. Most of organizations are striving to reduce their computing cost
j
through the means of virtualization. This demand of reducing the computing cost has 

led to the innovation of Cloud Computing. Cloud Computing offers better computing 

through improved utilization and reduced administration and infrastructure costs.

Corporate organizations are skewed towards profit and shareholders wealth 

maximization and the obvious headache is how to minimize administration and 

running costs to achieve their goals. Non-Governmental Organizations (NGOs) and 

non-profit cause-oriented corporations perform crucial functions when it comes to 

championing social, environmental, and governmental watchdog causes (NGO 

Coordination Board, 1990). However, running servers and data centers are generally 

not within such organizations’ scope of core competencies. By off-loading basic IT 

infrastructure needs to specialized ‘cloud’ providers, non-governmental organizations’ 

can be devoted to tasks aligned with their specific missions (Nethope’s International, 

2010). There are many benefits of Cloud Computing stated by different researchers 

which make it more preferable to be adopted by organizations and non-governmental 

organizations are not an exception. Cloud Computing infrastructure allows enterprises 

to achieve more efficient use of their IT hardware and software investments (Boss,



1.1.1 Cloud Computing

Cloud Computing has become one of the most talked about technologies in recent 

times and has received lots of attention from analysts because of the opportunities it is 

offering. Cloud computing does not yet have a standard and agreed upon definition. 

Some define it generally as the next stage in the evolution of the internet (Hurwitz, 

2010). Others label it as new computing and information architecture that integrate 

massive and low-cost information storage with services that provide virtual computer 

systems which flex to meet the needs of the user (Cowhey and Aronson, 2009). 

Finally, it can be seen as service on demand: infrastructure as a service, platform as a 

service, software as a service and data storage as a service. Thus creating a layer of 

architecture where various resources are provided for different levels of need 

(Pokharel and Park, 2009).

According to Gartner(2010) cloud computing is means by which highly scalable and 

elastic technology-enabled services can be easily consumed over the internet on as- 

needed basis. Springboard Research(2010) has also difined cloud computing as a 

collection of IT enabled resources and capabilities that can be delivered via the 

internet as service. In the cloud computing environment, working is through 

virtualized applications on a networked architecture. This involves working with 

appliances such as smartphones, laptop and desktop computers without necessarily 

installing the application being run onto to the devices.

As pointed out by Rayport (2009), the idea leading to cloud computing paradigm is 

that the computing resources and software are available to the end-user, w'hether an 

organization or an individual, in a virtualized environment - commonly known as 

“cloud” - and the user can access it on demand and using a pay as you go approach.

According to Hayes (2009), these services in industry are respectively referred to as 

Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software as a 

Service (SaaS). West(2010) has further pointed out that cloud computing can take the 

form of software-as-a-service (running specific applications through a cloud), 

platform-as-a-service (using a suite of applications, programming languages, and user 

tools), or infrastructure-as-a-service (relying on remote data storage networks). 

Deployment depends on whether the cloud is a private, community, public, or hybrid 

one. Private clouds are operated for a specific organization for example, whereas
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community clouds are shared by a number of organizations. Public clouds are 

available to the general public or large groups of agencies, while hybrid clouds 

combine public and private elements in the same data center (Rayport ,2009).

1.1.2 Cloud Computing Adoption

According to Furrier (2008) cloud computing adoption is determined by the level of 

knowledge on services, and solutions will take advantage of expertise and how best to 

implement this cloud technology. While cloud adoption terminology has generally 

been applied to profit making organizations, this term will be used to gauge the ability 

of NGOs embrace cloud computing based on the level of IT adoptability so far gained 

within it. It’s important to note that non-governmental organizations manage bulky, 

sensitive and classified data on their beneficiaries, donors, staff etc. Careful 

consideration should be given to the sensitivity and criticality of the data that is 

maintained and utilized by the organization. Therefore before venturing into cloud 

computing, it must fully understand its business, their data, their beneficiaries and 

stakeholders.

According to Hayes (2009) allowing a third party service to take custody of personal 

documents raises concerns about control and ownership. If an organization changes 

service providers, will it be able to migrate with the data and if the organization fails 

to pay, will it loose access to documents? This clearly show that policies have to be 

laid out and agreed between the parties supported with tight service level agreements. 

This ordinarily puts non-governmental organizations to test the readiness of 

organization to venture into cloud computing technology.

A formal strategy is required to be put in place for adopting new technologies like 

cloud computing (Furrier, 2009). With more core applications moving to the cloud, 

organizations need to ensure they cover all the bases i.e. whether the existing internet 

connection will cope with the additional bandwidth requirements, the reliability of the 

service provider, a backup line if the main one fails and how secure cloud are. 

Policies, procedures and regulations followed by the cloud vendors may not be 

consistent with your requirements and expectations of the client (Gartner 2009).
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1.1.3 Drivers to Cloud Computing Adoption

According to the research on the subject of emerging trends in cloud computing usage 

for Klynveld Peat Marwick Goerdeler (KPMG’s) global cloud Pulse survey looked at 

what is driving the adoption of cloud computing by end-user organizations (KPMG, 

2011). A primary driver typically cited in the market was reducing IT costs and this 

was supported by these research findings. The research ranked the listed findings as 

being economic, functional, technical and strategic factors. All four factors were 

ranked relatively equally.

Khajeh-Hosseini (2010) has summarized the drivers to adoption as security, elasticity, 

virtualization, cost, mobility, collaboration, risk reduction, feedback and usability. 

This is further classified to economic factors, functional factors, technical factors and 

strategic factors.

1.1.3 Barriers to Cloud Computing Adoption

Furrier (2009) argues that a formal strategy is required to be put in place for adopting 

new technologies like cloud computing, therefore lack of a clear formal strategy is a 

major barrier to adoption. Sullivan (2009) argues that cloud computing is not going to 

happen overnight, rather it could take 10 to 15 years before typical enterprise make 

this shift. The decision to adopt Cloud Computing is challenging because of the range 

of practical and socio political reasons coupled also by socio-technical factors like 

cost, confidentiality and control (Sullivan, 2009).

Khajeh-Hosseini (2010) summarizes the challenges as to provide accurate information 

on costs of cloud adoption, to support risk management and to ensure that decision 

makers can make informed trade-offs between the benefits and risks. Hayes (2009) 

points out that allowing a third party service to take custody of personal documents 

raises concerns about control and ownership more so when an organization changes 

service providers. Whether the existing internet connection will cope with the 

additional bandwidth requirements to run the cloud is also another major barrier to 

adoption (Gartner, 2009).
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The NGO Coordination Act (1990) defines an non-governmental organizations as a 

private voluntary grouping of individuals or associations, not operated for profit or for 

other commercial purposes but which have organized themselves nationally or 

internationally for the benefit of the public at large and for the promotion of social 

welfare, development, charity or research in the areas inclusive of, but not restricted 

to, health, relief, agriculture, education, industry and the supply of amenities and 

services".

The NGO Coordination Board (2012) lists some of the leading non-governmental 

organizations to be World Vision, Plan international, Red Cross, Catholic Relief 

Services, Care International, Save the Children Alliance, OXFAM etc.(See appendix 

II). The priority interventions of non-governmental organizations include 

Households Food Security and Resilience, Health and Nutrition, Equitable Access and 

Quality Education Spiritual Nurture and Protection of Children and Peace, Justice 

and Governance. This is achieved through sound programming approaches to ensure 

maximized social impact of the projects.

Due to non-governmental organizations expansive coverage all over the country and 

spanning across the country with staffing levels of some of them averaging over 700 

(NGO Coordination Board, 2012). It is no doubt that they are spending a substantial 

amounts of budget to support their capital expenditures as well as operational 

expenditures with regards to IT infrastructure thus the need to hedge the costs 

involved.

With the various generic functional units i.e. Sponsorship relations, Finance, 

Accounts, Programs, Quality Assurance, Human resource, Support Services and 

Operations, non-governmental organizations undoubtedly handles huge volumes of 

data that matches the resources that accompany the IT infrastructure that go with it. 

The organization makes use of function specific application software’s some of which 

licenses are pegged on fixed batches i.e. license for 250,500, 1500 etc (World Vision 

Kenya Annual report, 2011). Which at some instances lead to idle licenses that are 

paid for but not in use. The ideal situation is paying for what is in use not necessarily 

for what they have. Thus technologies like cloud computing can come handy to

1.1.4 NGO Sector in Kenya
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address the idle capacities in such contexts to efficiently and cost effectively provide 

the needed service.

1.1.5 Cloud Computing in the NGO Sector

With increasing business complexity, organizations like Non-Governmental 

Organizations (NGOs) are seeking innovative business models and specialized 

technologies to cater for customer demands (Khera, 2006). Cloud computing 

technologies can provide non-governmental organizations with viable advantage 

through cost reductions, simplified maintenance and management of applications 

across the organization, greatly extend scalability, agility, high availability, 

automation, large data storages and reliable backup mechanisms (King, 2008).This 

shall ensure that NGOs focus on their core mandates as opposed to concentrating their 

efforts on infrastructure scalability through the use of cloud computing infrastructure.

NGOs can accrue several benefits from cloud computing. Ellison (2010) classifies the 

primary benefits of migrating to the cloud into two. The first benefit relates to cost 

reduction, which cannot be achieved with purely proprietary infrastructure. Non

governmental organizations can avoid procuring costly infrastructures by outsourcing 

infrastructure to third parties to manage all of their data and access applications from 

simple web addresses over the internet. The second benefit relates to scalability and 

flexibility. In this case non-governmental organizations shall be able to pay for only 

what they need in terms of resources and capabilities.

NGOs can adopt cloud computing in their daily support operations more so on backup 

and recovery, beneficiaries management and stakeholder’s relationship management 

applications, human resources (HR) application, data centres, financial application 

and last but not least e-mail. Organizations are shifting from the client-server model to 

the cloud computing model. There are still some concerns about the security of cloud 

based servers relating to security, response time and downtime (Nethope International 

2010 ).

Nethope International is a consortium of 35 leading international humanitarian 

organizations mission whose mission is to act as a catalyst for collaboration, bringing 

together the knowledge and power so that the best information communication
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technology and practices can be used to serve people in the developing world. It 

advices non-governmental organizations to band together for their IT needs so they 

can maximize their organization’s impact in their core specific mandates. It provides 

non-governmental organizations with an opportunity to offload their IT operations to 

specialized remote providers. Nethope’s aim is to support non-governmental 

organizations implement cloud technologies so they can free up resources and time to 

better pursue their organization’s core missions. It provides cloud-based technologies 

fit many of the technical challenges faced by non-governmental organizations 

regardless of their specific focus (Nethope’s International 2010),

1.2 Research Problem

Due to the pressure of organizations such as non-governmental organizations working 

with slim budgets to support operations, it follows that unnecessary IT infrastructure 

costs should be hedged and one way of dealing with this is by adopting technologies 

that enable flexibility and scalability of IT infrastructure (Darlyl, 2009). This can be 

made possible by accessing IT as a service technology and one best fit option is 

arguably cloud computing. According to Gartner (2009), many organizations want to 

venture into tasks that have high returns or impact. Organizations want to pay only for 

what they need and not necessarily what they have.

Thus as organizations grow, flexibility and scalability of IT infrastructure becomes 

essential. On the other hand, if the level of activity of an organization reduces, a scale 

down of resources that does not result into idle resources is also required (Mitchel and 

Smith, 2008). It is also a prism that organizations want to concentrate their resources 

on core business and not in supporting IT services hence the need to reduce 

unnecessary costs related to operations. According to (Cloudtweaks, 2010) many 

analysts firmly believe that the benefits of using the cloud for certain applications will 

far outweigh its risks. The need to store most of the relevant data and access it 

efficiently is the main driving force behind many companies moving to the cloud.

According to Nethope International (2010), some organizations like non

governmental organizations are ‘technologically shy’, and therefore it is necessary to 

evaluate their awareness, attitude and readiness to adopt cloud computing. With the
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ever demanding goals and objectives of the non-governmental organizations sector, 

cloud computing can ensure that the pressure to minimize operational costs is realized 

and thus dedicating the bulk of the resources to the primary core business. As a result 

non-governmental organizations like any other organizations will only pay what they 

use and not necessarily what they have. Furthermore Cloud computing provides 

technologies that are scalable and flexible (Plummer & Smith, 2008).

Scalability refers to the ability to grow a system over a wide capacity range to meet 

the processing needs of the organization (Ricky, 2008).Thus choice of technology or 

platform for an application should consider the ability to grow the application with 

more users and more data as need arises. While flexibility focuses to the ability of 

system to change easily in response to different user and system requirements. Non

governmental organizations grow and shrink from time to time subject to availability 

of funding and the desired state in regards to IT infrastructure is that they pay for what 

they use without having extra idle capacity thus the need to have a highly scalable and 

flexible solution.

Cloud computing adoptability studies have been conducted where by one sought to 

assess the awareness level of cloud computing (Karanja, 2011) and the other focused 

on adoptability of cloud computing by the banking sector (Wangui, 2011). Both of the 

stated research works were not focused on non-governmental organizations but this 

study shall have a shift to focus on non-governmental organizations adoptability of 

the technology. It is a fact that Non-profits are seen as generally technology shy and 

non-aggressive towards adopting trendy technologies and thus the drive (Nethope’s 

International, 2010). Wangui found out that banks were aware of the cloud computing 

technology as well as it benefits but are hesitant to adopt it due to what the study 

quoted as “security concerns”. Karanja also found out that the awareness was 

relatively low by the time of the study adoption was relatively low versus the 

awareness index then.

The research sought to find out the extent to which non-governmental organizations in 

Kenya have adopted the Cloud technology, the primary drivers for adoption of the 

cloud as well as the factors affecting its adoption. This study also sought to evaluate 

and assess the general awareness of cloud computing technologies.
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1.3 Research Objective

The objectives of this research were to;

a) Assess the level of awareness of cloud computing in the non-governmental 

organizations in Kenya.

b) Assess the extent to which the non-governmental organizations has adopted 

cloud computing.

c) Establish the drivers of cloud computing adoption by the non-governmental 

organizations.

d) Determine the barriers of cloud computing adoption by the non-governmental 

organizations in Kenya.

1.4 Value of the study

The study is aimed at assessing the awareness and readiness levels, barriers and 

drivers of adoption of the cloud and the extent of adoption of the cloud by the non

governmental organizations sector in Kenya. The non-governmental organizations 

sector Information and Communication Technology (ICT) Managers could use the 

information from the study to cultivate a culture that would help in changing the 

attitude and alignment of their strategies so as to cater for technologies such as cloud 

computing adoption.

Researchers and scholars alike can use the report as a point of reference and a source 

of secondary data for future research related to cloud computing. Cloud computing 

vendors and services providers could use this report to evaluate customer concerns 

and preferences to inform their products and technologies offering. This shall 

arguably enable them device ways to address the concerns and issues to enhance 

adoptability by the non-governmental organizations clientele.
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C H A P T E R  TW O : L IT E R A T U R E  R E V IE W

2.1. Introduction

This chapter presents a review of literature on awareness of cloud computing, extent 

of adoption of cloud computing, drivers to cloud computing adoption as well as the 

barriers affecting adoption at the same time introduce the theoretical framework of 

this research.

2.2. Cloud Computing

The history of cloud computing dates back to the late 1960s when the idea of an 

“intergalactic computer network” was introduced by Licklider (1969), who was 

responsible for enabling the development of Advanced Research Projects Agency 

Network (ARPANET). Licklider’s vision was that everyone to be globally 

interconnected and be able to access information regardless of where they are located. 

McCarthy (1960) contributed to the concept of cloud computing when he proposed 

the idea of computation being delivered as a public utility, similar to the service 

bureaus.

Since the 60’s, cloud computing has taken different dimensions. The internet started 

to offer abundant bandwidth in the 90’s therefore cloud computing for the masses has 

been something lately developed. The first milestone for cloud computing was the 

launch of “Salesforce.com” in 1999. It pioneered with the concept of delivering 

enterprise applications via a simple website. Salesforce paved way for both specialist 

and mainstream software firms to deliver applications over the internet (McCarthy, 

1960). According to Mohamed (2009), in the 2002, Amazon provided a suite of 

cloud-based services including storage, computation and even human intelligent 

through the Amazon Mechanical Turk. In the year 2006, Amazon launched Elastic 

Compute cloud (EC2) as a commercial web service that allows small companies and 

individuals to rent computers on which to run their own computer applications.

The most important contribution to cloud computing has been the emergence of 

“Killer apps” from leading technology giants such as Microsoft and Google (Taber, 

2009). Google in the year 2009 started to offer browser-based enterprise applications
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through services such as Google Apps. This was made possible by the hit of Web 2.0. 

When these services are delivered in a way that is reliable and easy to consume, the 

knock-on effect to the industry as a whole is a wider general acceptance of online 

services (Taber, 2009). Other key factors worth mentioning that have enabled cloud 

computing to evolve include the maturing of virtualization technology, the 

development of universal high-speed bandwidth, and universal software 

interoperability standards (Turner, 2009).

The most noticeable company currently embracing the cloud computing model is 

Google. Google offers a powerful collection of web-based applications, all served via 

its cloud architecture. Some of these applications include Google Docs for word 

processing; Google presentations for presentation software, Gmail for emails, Google 

calendar for calendar functionality. Amazon has its Elastic Compute Cloud (EC2), a 

web service that provides cloud based resizable computing capacity for application 

development. IBM has established a cloud computing centre to deliver cloud services 

and research to client (Miller, 2009).

According to Armbrust (2009) Cloud Computing refers to both the applications 

delivered as services over the Internet and the hardware and systems software in the 

datacenters that provide those services. The services themselves have long been 

referred to as Software as a Service (SaaS). The datacenter hardware and software is 

what we will call a Cloud. When a Cloud is made available in a pay-as-you-go 

manner to the general public, we call it a Public Cloud; the service being sold is 

Utility Computing. We use the term Private Cloud to refer to internal datacenters of a 

business or other organization, not made available to the general public. Thus, Cloud 

Computing is the sum of SaaS and Utility Computing, but does not include Private 

Clouds. People can be users or providers of SaaS, or users or providers of Utility 

Computing.

Gartner(2010) defines cloud computing as means by which highly scalable and elastic 

technology-enabled services can be easily consumed over the internet on as-needed 

basis. SpringboardResearch (2010) on the other hand define cloud computing as a 

collection of IT enabled resources and capabilities that can be delivered via the 

internet as service. In the cloud computing environment, working is through
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virtualized applications on a networked architecture. This involves working with 

appliances such as smartphones, laptop and desktop computers without necessarily 

installing the application being run onto to the devices.

2.2.2 Cloud Computing Architecture

Cloud Security Alliance, (2009) has described the National Institute of Standards and 

Technology (NIST) as a well-accepted institution all over the world for their work in 

the field of Information Technology. NIST defines the Cloud computing architecture 

by describing five essential characteristics, three cloud services models and four cloud 

deployment models. The NIST model of cloud computing is presented in figure 3.1.

Figure 3.1 - Visual model of NIST Working Definition of Cloud Computing

Source: Cloud Security Alliance, 2009.

Cloud Security Alliance (2009) has identified five essential characteristics of Cloud 

Computing which explains their relation and difference from the traditional 

computing. On-demand-self-service where by a consumer can provision or un

provision the services when needed, without the human interaction with the service 

provider. Broad Network Access which has capabilities over the network and 

accessed through standard mechanism. Resource Pooling where by the computing 

resources of the provider are pooled to serve multiple consumers which are using a 

multi-tenant model, with various physical and virtual resources dynamically assigned,
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depending on consumer demand. Rapid Elasticity which refers to services which can 

be rapidly and elastically provisioned. Measured service refers to cloud computing 

systems that automatically controls and optimizes resource usage by providing a 

metering capability to the type of services like storage, processing, bandwidth, or 

active user accounts.

There are three Cloud Services Models and as illustrated in figurel (Cloud Security 

Alliance, 2009). These three fundamental classifications are often referred to as 

software, platform or infrastructure as a service (SPI) model. Cloud Software as 

Service refers to a capability in which the consumer can use the provider’s 

applications running on the cloud. Often geared towards the end user who needs 

access through a web browser or other thin clients, SaaS provides access to 

applications hosted on a service provider’s cloud infrastructure.

Cloud Security Alliance (2009) further argues that rather than simply delivering 

prepackaged applications via the on a service model, a PaaS provider offers up the 

entire computing platform and solutions stack needed for an application runtime 

environment. Cloud Infrastructure as Service refers to the capability provided to the 

consumer by which it can provision processing, storage, networks and other 

fundamental computing resources where the consumers can deploy and run the 

software like operating systems, applications. This service model enables user 

organizations to forgo deployment of new datacenter equipment to handle growing 

operational needs. Rather, the business obtains needed IT infrastructure like servers, 

security, storage, networks, etc. from a cloud services provider, often via a self- 

service catalog.

There are primarily four cloud deployment models according to National Institute of 

Standards and Technology (NIST). Public Cloud refers to where the cloud 

infrastructure is available to the general public. The public cloud deployment model 

represents true cloud hosting. In this deployment model, services and infrastructure 

are provided to various clients. Private Cloud refers to the type of the cloud that is 

available solely for a single organization. This model doesn’t bring much in terms of 

cost efficiency: It is comparable to buying, building and managing your own 

infrastructure. Still, it brings in tremendous value from a security point of view.



During their initial adaptation to the cloud, many organizations face challenges and 

have concerns related to data security. Community Cloud also refers to the type of 

cloud deployment model where the infrastructure of the cloud is shared by several 

organizations and supports a specific community with shared concerns. In the 

community deployment model, the cloud infrastructure is shared by several 

organizations with the same policy and compliance considerations.

2.3. Cloud Computing Awareness

Cloudtweaks (2012) found out that awareness motivates adoption of cloud computing 

appear to be more perceptual than prohibitive, according to the survey on cloud they 

conducted. Professionals who are most aware of and involved with cloud computing 

and cyber security generally trust the cloud model, and do not consider it a leading 

security vulnerability 1. The findings suggest cloud utilization is poised for rapid gains 

as awareness of cloud computing and the related cyber security implications grow.

Isom and Holey (2012) have pointed out that one way to ready your company for 

cloud is to incorporate cloud into your enterprise architecture (EA) your integrated 

business and IT strategy. Enterprises must consider the benefits, drawbacks and other 

effects of Cloud Computing on their enterprises and usage practices before adopting 

and using Cloud Computing (Khajeh-Hosseini, 2010). Similarly Fellowes (2008) 

argue that in enterprises, the adoption of Cloud Computing is much dependent on the 

maturity of organizational and cultural processes as the technology per se. Some 

predict that adoption of Cloud Computing is not going to happen overnight, rather it 

could take 10 to 15 years before typical enterprise make this shift (Sullivan, 2009).

Cloud Security Alliance (2009) further points out that it is not possible that all 

enterprises outsource their whole back end computing requirements to cloud providers 

rather; they will establish a heterogeneous computing environment which is based on 

dedicated servers, organizational clouds and possibly more than one public cloud 

provider. How the adoption to Cloud Computing is managed does not only depend on 

technical issues but also on socio-technical factors (i.e. cost, confidentiality and 

control), the impact on work practices and constraints derived from existing business 

models.
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2.4. Drivers of Cloud Computing Adoption

According to the research on the subject of emerging trends in cloud computing usage 

for Klynveld Peat Marwick Goerdeler (KPMG’s) global cloud Pulse survey looked at 

what is driving the adoption of cloud computing by end-user organizations (KPMG, 

2011). A primary driver typically cited in the market was reducing IT costs and this 

was supported by these research findings. The research ranked the listed findings as 

being economic, functional, technical and strategic factors as below. All four factors 

were ranked relatively equally.

While it is good that, in the view of KPMG consultants, buyers have a well-rounded 

set of drivers for their cloud efforts, it is also important to determine and understand if 

any of the elements of the drivers are conflicting or contradictory. Typically, for 

example, it is harder to improve process performance while simultaneously reducing 

process costs than it is to simply cut cost; or specifically to the cloud, a functional 

factor such as everywhere accessibility may challenge a technical driver such as 

security (KPMG, 2011). The figure 3.2 depicts a graphical presentation of the 

findings.
Figure 3.2: Clarity in the Cloud and KPMG’s global Cloud Pulse survey. 2011

E co n o m ic  fac tors  (e.g. 
cost savings, shift capex  

to opex)

Functional fac to rs  (e.g.
sp eed  to solution, 

functiona l capabilities, 
everyw here  accessib ility)

Techn ica l fac tors  (e.g, 
flexibility, scalability, 
sim plicity, security, 

advanced  tech n o lo g y)

Strategic factors (e.g. 
bus. transfo rm atio n , 

linkage to  bus, partners, 
speed  to  m arket, focus  
on core com petencies)

1.00 2.00 3.00 4.00 5.00

■ KPMG P rofess iona ls  *  U sers ■ P roviders

Source: KPMG International, 2011, Clarity in the Cloud and KPMG Global Cloud Pulse Survey
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Carnegie-Mellon University (2012) has summarized the drivers to adoption as 

security, elasticity, virtualization, cost, mobility, collaboration, risk reduction, 

feedback and usability. This is further classified to economic factors, functional 

factors, technical factors and strategic factors. Scalability refers to users having access 

to a large amount of resources that scale based on user demand. Elasticity refers to 

environment that transparently manages a user’s resource utilization based on 

dynamically changing needs. Virtualization ensures each user has a single view of the 

available resources, independently of how they are arranged in terms of physical 

devices.

Cost enables the pay-per-usage model that allows an organization to only pay for the 

resources they need with basically no investment in the physical resources available in 

the cloud. There are no infrastructure maintenance or upgrade costs. Organizations 

seeking to expand their IT capabilities are also driven into the Cloud by low cost of 

adoption. Mobility refers to users having the ability for the user to access data and 

applications from around the globe. Collaboration enables users to see the cloud as a 

way to work simultaneously on common data and information. Risk reduction ensures 

that users can use the cloud to test ideas and concepts before making major 

investments in technology. Feedback is important because it gives the user the ability 

to obtain the statistics on utilization levels. Last but not least usability allows for ease 

with which the user is able to configure and operate virtual resources from the cloud 

(Carnegie-Mellon University, 2012).

2.5. Barriers to Cloud Computing Adoption

According to Sullivan (2009) the decision to adopt Cloud Computing is challenging 

because of the range of practical and socio political reasons. How the adoption to 

cloud computing is managed does not only depend on technical issues but also on 

socio-technical factors (i.e. cost, confidentiality and control), the impact on work 

practices and constraints derived from existing business operations models. Khajeh- 

Hosseini (2010) summaries the challenges as to provide accurate information on costs 

of cloud adoption, to support risk management and to ensure that decision makers can 

make informed trade-offs between the benefits and risks.

Hayes (2009) points out that allowing a third party service to take custody of personal 

documents raises concerns about control and ownership. The question is if an
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organization changes service providers, will it be able to migrate with the data and if 

the organization fails to pay, will it loose access to documents.

Furrier (2009) argues that a forma! strategy is required to be put in place for adopting 

new technologies like cloud computing, therefore lack of a clear formal strategy is a 

major barrier to adoption. Gartner (2009) points out that with more core applications 

moving to the cloud, organizations need to ensure they cover all the bases i.e. whether 

the existing internet connection will cope with the additional bandwidth requirements.

Organizations must consider the benefits, drawbacks and other effects of Cloud 

Computing on their enterprises and usage practices before adopting and using Cloud 

Computing (Khajeh-Hosseini, 2010). Similarly Fellowes (2008) argue that in 

enterprises, the adoption of Cloud Computing is much dependent on the maturity of 

organizational and cultural processes as the technology per se. Some predict that 

adoption of Cloud Computing is not going to happen overnight, rather it could take 10 

to 15 years before typical enterprise make this shift (Sullivan, 2009).

According to Khajeh-Hosseini (2010), the challenges that enterprises must address 

before Cloud Computing adoption are accurate information on costs, support risk 

management and the decision makers to be informed of trade-offs between the 

benefits and risks. The economic appeal of Cloud Computing is often mentioned as 

converting capital expenses to operating expenses (Armbrust, 2009). Enterprises 

using Cloud Computing pay differently depending on the agreement between them 

and the Cloud Computing providers. Usually Cloud Computing providers have 

detailed costing models which are used to bill users on pay per use basis (Khajeh- 

Hosseini, 2010).

In a survey conducted by cloudtweaks (2012) on the barriers to adoption of cloud 

computing, it found out that the top issue overall was a perceived lack of security and 

service level agreements (SLAs), with 45% of respondents referring to it. Lock-in to a 

specific infrastructure vendor was revealed to be the second biggest barrier cited by 

40% of respondents.

2.6 Summary of the Literature Review

This chapter has presented the insight of other researchers and scholars on cloud 

computing awareness, drivers to adoption and barriers to adoption as well as highlight

17



behavioral factors determining adopting of the cloud computing technologies by 

organizations. The literature review sought to answer the questions on awareness, 

drivers as well as barriers of cloud computing adoption in organizations. On 

awareness, the literature baselines unearthed three key findings. Cloud computing 

adoption is determined by the level of knowledge/awareness on services, awareness 

motivates adoption of cloud computing and awareness informs strategy.

The literature baselines also found out that the decision to adopt Cloud Computing is 

challenging because of the range of socio political reasons and socio-technical factors 

such as economic, functional, technical, strategic factors. Some of the barriers that 

literatures brought forth include Lack of clear strategy, accurate costing and 

deployment costs, lack of confidentiality, lack control and ownership, lock-in to a 

specific vendor, security concerns, impact on work practices, maturity level of the 

organization, bandwidth and lack trusted vendors in the market. The insights obtained 

from the literature review in this chapter have been very useful in design of research 

questions and methodology in general as outlined in Chapter three.

2.7 Conceptual framework

The framework for cloud computing adoption takes into account factors that affect 

organizational propensity to adopt cloud computing in regard to technological and 

environmental circumstances of organizations. In this sense, there is need to 

conceptualize a model constructs that can be used to examine the causal relationship

between drivers and barriers of cloud Computing ill fehltlOll tO ttlC OFgMZAtiOn’S 
behavioral intention to adopt cloud computing. This framework shall inform this 

study by taking assumptions, expectations, beliefs and theories on cloud computing 

adoption.

The drivers economic, functional, technical and strategic factors enhance the 

susceptibility of organizations towards adopting of the cloud technology but the 

barriers which are loss of confidentiality, bandwidth, social impact, lack of 

control/ownership, lack of strategy, fear of lock-in. lack of security, lack of trusted 

vendors in the market come in between the adoption appetite thus have to be 

addressed to enhance the likelihood of adoption as per the proposed framework in 

Figure 3.3.



Figure 3.3: Conceptual Fram ew ork

Drivers

Economic factors 
Functional factors 
Technical factors 
Strategic factors

}

X
Barriers

Loss of confidentiality 
Bandwidth 
Social impact 
Lack of control/ownership 
Lack of strategy 
Fear of Lock-in 
Lack of security 
Lack of trusted vendors
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introduction

This chapter outlines the research methodology that was utilized by the researcher. 

The chapter begins with a discussion on the research design adopted. The research 

design, the population and sampling design; data collection methods and research 

procedures follow. The chapter ends with a discussion on Data analysis and 

presentation methods utilized.

3.2 Research Design
A cross sectional type of research design was utilized for this study. A cross sectional 

study takes a snapshot of a population at a certain time, allowing conclusions about 

phenomena across a wide population to be drawn (Kothari, 2000). This allowed the 

researcher to focus on the population groups thus understanding the wider picture. 

The population for this study was the International NGOs as provided by NGO 

coordination board (see appendix 11).

3.3 The Population

According to Cooper and Schindler (2000), a population is defined as the total 

selection of elements about which the researcher want to make some inferences. 

Cooper and Schindler further state that the basic idea of sampling is that by selecting 

some of the elements in a population, conclusions may be drawn about the entire 

population. A large set of observation can be termed as the population while the 

subset is called the sample. The NGO Coordination Act (1990) lists thirty 

International NGOs (see appendix II). Overall, this will be the study population 

though a convenient sample will be taken based on the sampling design to represent 

the rest of the organizations in the sector. The study proposed to survey the ICT Team 

leaders of the sampled organizations and two other Non-IT staff to get the general 

behavioral factors that influence adoption of cloud computing technology in the NGO 

sector.

3.4 Sampling Design

Sampling design involves the determination of the number of participants. A sample 

is therefore a group of respondents, cases or records comprising of part of the entire
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study population that is empirically selected to represent the study population and a 

good sample must be accurate, precise and representative of the total population 

(Cooper and Schindler, 2001). A sampling frame is defined as a list of elements from 

which the sample which has characteristics similar to those of the population is drawn 

(Cooper and Schindler, 2001). For the purpose of this study, the sampling frame is 

thirty NGOs as provided by the NGO coordination board (see appendix I).

The random sampling without replacement technique was used to select the sample. 

This was considered to ensure that the desired representation from the study 

population will be achieved through sampling. Thus the proposed sample was nine 

NGOs as advised by Kothari. According to Kothari (2000), 30% is a representative 

sample. This study utilized the sample size recommended by Kothari and the sample 

will be taken as illustrated by Table 1. In the nine sampled NGOs, the researcher shall 

administer three questionnaires in each focusing on the IT Manager, Management and 

one user.

Table 3.1: Sampling Frame

Description Totals
Number of international NGOs in Kenya 30
Sample taken 30% (of 30) 9
Questionnaires administered (9x3) 27
IT — 9,Non IT — 18 (Management and user)
Total 27

3.5 Data Collection

The researcher collect data using questionnaires (see appendix I). A questionnaire was 

developed to help in capturing quantitative data. The questionnaire was developed 

while considering the available literature on the topic of research, research work 

conducted by other scholars and the research questions which this study sought to 

determine. The questionnaire also had sections A to E with section A: focused on 

demographics of respondents, section B: focused on Awareness of cloud computing, 

section C: focused on the Extent of adoption of cloud computing, section D: focused 

on Drivers to cloud computing and lastly section E: focused on Barriers to adoption of 

cloud computing. Questionnaires were administered using drop and later pick method.
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3.6 Data Analysis

The data analysis was based on quantitative approach using descriptive statistics.

The data analysis was done in line with the sections on awareness, drivers and barriers 

of cloud computing. The data analysis utilized the statistical package for social 

sciences (SPSS). Data collected from the sections was analyzed to uncover 

relationships among several variables. The results are presented in tables, charts and 

graphs. Cross tabulation was also be used to make comparisons between desired 

variables.
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CHAPTER FOUR: DATA ANALYSIS

4.1 Introduction

This chapter presents the results of data analysis and findings. The findings are 

presented through the following subtopics: demographics of respondents, level of 

awareness of cloud computing in the NGO sector, the extent to which the NGO sector 

has adopted cloud computing, drivers and barriers to cloud computing adoption by the 

NGO sector. The chapter ends with a summary of key points and an introduction to 

the next chapter.

4.1.1 Questionnaire Response Analysis

With the reference to the sampling technique that employed as quoted by Kothari 

(2000) that recommends 30% of the population as representative sample a total of 27 

research questionnaires were issued to nine randomly selected NGOs (three to each). 

As per data illustrated through Figure 4.1, the response rate to the questionnaires was 

at 96% with 100% validity. The findings and conclusions can therefore be reliably 

generalized to the entire population.

Figure 4.1: Questionnaire Response Analysis

23



4.2 Demographics of Respondents

4.2.1 Age and Gender
A total of 26 out of the 27 respondents who were targeted participated in this study. 

As per the data described in Figure 4.2, 62% of the respondents were male while 38% 

were female.

Figure 4.2: Gender

On the other hand, as per the data described in Figure 4.3, 23% of the respondents 

were in the age bracket of 29 years and below and 69% were in the age bracket of 30 

-  44 years. Only 8% of respondents were in the age bracket of above 45 years.

Figure 4.3: Respondents by Age

As per the data shown in Table 4.1, 15.3% of male respondents were in the age 

bracket of 29 years and below, 46.1% in 30 - 44 years and none of the male 

respondents was 45 years or older. Female respondents were 7.6% in the age bracket 

of 29 years and below, 23.1% in 30 - 44 years age bracket and 7.6% 45 years and 

older.
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Table 4.1: Gender and Age Cross Tabulation

Age
Total

29 and below 30 - 44 45 and above

Gender Male % 15.3% 46.1% 0.0% 61.5%

Female % 7.6% 23.1% 7.6% 35.5%

T otal % 23.1% 69.2% 7.6% 100.0%

4.2.2 Experience with NGO and Roles

A majority of NGO staff had worked for between 1 -5 years. As per the data 

obtainable by figure 4.4, More than 92% of respondents had worked with Non- 

Governmental organizations for more than a year. 65.4% had worked for a period of 1 

- 5 years while 66.9 % had worked for more than five years. Only 7.7% of the 

respondents had worked for less than a year.

Figure 4.4: Experience with NGO

As per the data described by figure 4.5, 31% of the respondents worked with the IT 

department while 69% of the respondents were from other roles other than IT.

r
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Figure 4.5: R espondents Roles
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4.3 Awareness of Cloud Computing

This study sought to gather information from employees of NGOs on the awareness 

levels of cloud computing by the NGO sector. This subtopic therefore presents the 

findings on the awareness levels and readiness. The findings are organized in 

categories seeking to understand if the respondents have heard of the term before, 

they can be able to define it and point out their strategy towards adoption as well as 

assess if the sampled NGOs have internet resource that is paramount to adoption.

4.3.1 Awareness of Cloud Computing

The study found out that 96% of the respondents had heard about the term cloud 

computing before. However, 4% of the respondents had never heard of it before. This 

data is presented in figure 4.6 below.

Figure 4.6: Respondents Awareness

■ Awareness

The study also sought to establish the ability of respondents to define cloud 

computing as ‘the fundamental change on how technology services are provisioned'

.As per Table 4.2, 88% of the respondents who had heard about cloud computing
rbefore were able to define it while 12% were unsure of the definition. However, 100% 

of the respondents who had never heard of cloud computing were also unable to 

define it.
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Table 4.2: Heard of the term cloud computing before and definition of cloud computing 
Cross tabulation

C ategor^^ Definition of Cloud computing Total
Fundamental Change in how 

technology services are offered
U nsure/N o

idea
Heard of the term Cloud 
computing before?

YES (f) 22 3 25
____ £%L 88% 12% 100.0%

NO (f) 0 1 1
(%) 0% 100% 100%

Total f

%
22 4 26

84.6% 15.4% 100.0%

4.3.2 Organization Strategy towards Cloud Computing

The study also captured respondents views on their organizations strategy towards 

cloud computing it revealed that a majority of NGOs had formally discussed cloud 

computing and it was part of their IT strategy. According to data presented in Figure 

4.7, 42% of the respondents revealed that cloud computing has been discussed 

formally and was part of their IT strategy, 23% of the respondents answered that 

cloud computing had been discussed formally but no adoption plan was in place, 

another 23% responded that Cloud computing had only been discussed informally in 

their organizations and 12% of the respondents revealed that cloud computing had not 

been discussed as a topic within their organizations.

Figure 4.7: Statement that describes organization strategy towards cloud computing

Cloud computing has not been 
discussed as a topic within your..

Cloud computing has only been 
discussed informally

Cloud computing has been 
discussed formally but n o ...

Cloud computing has been 
discussed formally and it is part..

+
0.0% 20.0% 40.0% 60.0%

■ Statement that describes 
organization strategy towards 
cloud computing
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4.3.3 Trained staff on Cloud Computing

As per data presented on Table 4.3, 46% of the respondents agreed that they have 

been trained on cloud computing and a further 7.7% strongly agreed while 23% 

disagreed and a further 7.7% strongly disagreed. 15.4% of the respondents were not 

sure.

Table 4.3: Trained Staff on Cloud Computing

Category Frequency Percent
Strongly agree 2 7.7
Agree 12 46.2
N o t Sure 4 15.4
Disagree 6 23.1
Strongly-disagree 2 7.7

Total 26 100

4.3.4 Internet Resource can Support Cloud Computing

The study revealed that 100% of the sampled organizations had an internet connection 

as shown by Figure 4.8.

Figure 4.8: Internet connection findings
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Most respondents confirmed that their organization’s internet connection can support 

the cloud computing model. According to data in Table 4.4, 53.8% of the respondents 

agreed with a further 23.1% strongly in agreement. However 23.1% of the 

respondents were indifferent whether it can support the cloud computing model.
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Table 4.4: In ternet resource can support cloud com puting

Category Frequency Percent
Strongly agree 6 23.1
Agree 14 53.8
N o t Sure 6 23.1

Total 26 100

4.4 Extent of Cloud Computing Adoption

The second focus of the study was gathering information on the extent of cloud 

computing adoption by the NGO sector. This subtopic therefore presents the findings 

on computerization levels, percentage on services on the cloud, budget allocation 

levels, services currently on the cloud, delivery and service models adopted at the 

time of the study.

4.4.1 Level of Computerization

The study found out that the levels of computerization in a majority of the sampled 

organization stood at an impressive ‘over 71%’ with 65.4% of the respondents stating 

so and 34.6% of the respondents citing that computerization levels at their 

organization stood at “40-70%” as per figure 4.25.

Figure 4.9: Level of computerization

! Levels of computerization

4.4.2 Percentage of Services on the Cloud

The study revealed that, 26.9% of respondents from sampled organizations
.j

established that “More than 10%” of services in their organizations were on the cloud 

As illustrated by the data in Figure 4.26, 15.4% of the respondents stated “5-10%” 

services were on the cloud, 19.2% of the sampled stated “2-5” of the services were on
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the cloud, with another 19.2% stating that "less than 2%” of the services on the cloud. 

However, a solid 19.2% stated that “None” of their services were on the cloud

Figure 4.10: Percentage of services on the cloud

■ Percentage on Cloud

As illustrated in Table 4.15 an impressive 35.5% of the respondents who placed their 

organization computerization levels at Over 71 percent also went ahead to state that 

their organizations had more than 10% of their computerized services on the cloud, 

11.8% stated that they had between (5-10) percent of their computerized services 

were on the cloud, another 17.6% stated that stated that they had between (2-5) 

percent of their computerized services were on the cloud with another 17.6% stating 

they had less than 2% and finally 17.6% stated they had None of their computerized 

services were on the cloud.

Table 4.5: What is the percentage of computerized services that are at the cloud? Versus 
what is the level of computerization on the activities in your organization? Cross 
tabulation.

Category
What is the percentage of computerized services that are 

at the cloud?
Total

None
Less 

than 2% 2-5% 5-10%
More 

than 10%
What is the level of 
computerization on 
the activities in 
your organization?

41-70% 22.2% 22.2% 22.2% 22.2% 11.1% 100%

Over 71% 17.6% 17.6% 17.6% 11.8% 35.5% 100%

Total % 19.2% 19.2% 19.2% 15.54% 26.9% 100%

4.4.3 Percentage of IT Budget Allocated to Cloud Computing

The study found out that majority of organizations had none of their IT budgets 

allocated to cloud computing initiatives. As illustrated in the data presented in Figure 

4.27, 42.3% of the respondents had none of their IT budgets allocated to cloud
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computing. Only 7.7% respondents stated that their organization allocated more than 

10% of the IT budget to cloud computing, 19.2% of the respondents stated “5-10%”, 

11.5% or the respondent stated “2-5%”allocation and 19.2% of the respondents had an 

allocation of “Less than 2%”.

Figure 4.11: Percentage of IT budget allocated to cloud computing
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As illustrated by the data presented in Table 4.16 the study further revealed that 100% 

of the respondents who placed their organization’s computerized services on the cloud 

to be more than 10% also cited that their IT budget allocation to cloud computing was 

more that 10% of their total IT budget followed by an impressive 80% stating that a 

budget allocation of between 5-10% of the total IT budget was allocated to cloud 

computing., a further 33% stated that an allocation of 2-5% of their total IT budget.

18.2% of the respondents who placed their organization computerized services on the 

cloud at between (5-10) percent stated that “none” of the IT budget had been allocated 

to cloud computing with a further 40% of the respondents citing that an allocation of 

Less than 2 % was allocated.
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Table 4.6: What is the percentage of computerized services that are at the cloud? Versus 
What percentage of your IT budget is set aside for cloud computing usage? Cross 
tabulation

Category

What is the percentage of computerized services that 
are at the cloud? Total

None
Less 

than 2% 2-5% 5-10%
More 

than 10%
What percentage 
of your IT 
budget is set 
aside for cloud 
computing 
usage?

None 45.5% 18.2% 18.2% 18.2% 100%
Less than 2% 60.0% 40.0% 100%

2-5% 66.7% 33.3% 100%
5-10% 80% 100%

More than 10% 100% 100%
Total 19.2% 19.2% 19.2% 15.4% 26.9% 100%

4.4.4 Services on the Cloud

This sub section sought to collect information on the services that organizations in the 

NGO sector had adopted. This subtopic therefore presents the findings on 

Webhosting, Email hosting, database hosting, application hosting and online data 

storage.

The study revealed that non-governmental organizations had adopted the webhosting 

cloud service. As per Table 4.17, 34.6% of the respondents were strongly in and a 

further 23.1% were in agreement. 19.2% of the respondents however were in 

disagreement that their organizations have adopted webhosting cloud service. A 

significant 23.1% of the respondents were indifferent.

Table 4.7: Webhosting

Category Frequency Percent
Strongly agree 9 34.6

Agree 6 23.1

N o t Sure 6 23.1

Disagree 5 19.2

Total 26 100

The study found out that an impressive 50% of the sampled organizations respondents 

were in agreement that they had adopted the email hosting cloud service with a further 

11.5% of the respondents who were strongly in agreement. 23.1% of the respondents
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however were not in agreement that their organizations have email hosting cloud 

service with a further 7.7% who strongly disagreed. Another 7.7% of the respondents 

were indifferent on the issue as illustrated by Figure 4.28.

Figure 4.12: E mail hosting
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The study found out that non-governmental organizations had adopted database 

hosting cloud service. As per data in Figure 4.29, an impressive 42.6% of the 

respondents were in agreement that their organizations have adopted database hosting 

cloud service with a further 3.8% who were strongly in agreement. A significant 

26.9% of the respondents were in disagreement that their organization has adopted the 

database hosting cloud service with a further 3.8% who strongly disagreed. Flowever, 

a solid 15.4% of the respondents were indifferent.

Figure 4.13: Database hosting

■ Database hosting
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The study revealed that NGOs had adopted application hosting cloud service. As per 

data presented in figure 4.30, 36.6 percent of the respondents were in agreement that 

their organizations had adopted application hosting cloud service with a further 15.4% 

were strongly in agreement. 30.8% of the respondents however disagree that their 

organizations have application hosting cloud service with a further 3.8% who were 

strongly in disagreement. The rest accounting for 15.4% of the respondents were not 

sure thus indifferent if their organization had adopted the application hosting cloud 

service.

Figure 4.14: Application Hosting
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Online data storage was found out to be a cloud service that had been adopted by 

NGOs. As per data presented in Figure 4.31, 50% of the respondents were in 

agreement that their organizations had adopted online data storage cloud service with 

a further 3.8% who were strongly in agreement. 26.9% of the respondents however 

were in disagreement with a further 3.8% of the respondents who were strongly in 

disagreement. 15.4% of the respondents were indifferent whether their organizations 

have adopted the online storage cloud service.

Figure 4.15: Online data storage

■ Online data storage
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4.4.5 Delivery Models Adoptability

This sub section sought to collect information on the cloud computing delivery 

models that organizations in the NGO sector had adopted. This subtopic therefore 

presents the findings on Public, private, community and hybrid cloud models.

Public cloud delivery model was found to be unpopular with non-governmental 

organizations. As per data presented in figure 4.32, 42.3% of the respondents were 

indifferent whether their organizations had adopted the public cloud model. 19.2% of 

the respondents were in agreement that their organizations had adopted the public 

cloud. However an emphatic 23.1% of the respondents were in disagreement with a 

further 15.4% of the respondents were strongly in disagreement.

Figure 4.16: Public Cloud
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Private cloud (owned internally) was found to be popular with NGOs in Kenya 

according to the findings of the study. As illustrated by data presented in figure 4.33, 

an emphatic 42.3% of the respondents were in agreement that their organization had 

adopted the private cloud-owned internally with a further 15.4% of the respondents 

were strongly in agreement. A paltry 7.7% of the respondents were in disagreement. 

However, 34.6% of the respondents were indifferent whether their organizations had 

adopted the cloud delivery model.
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Figure 4.17: Private Cloud — Owned Internally
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As illustrated by data in figure 4.34, the study revealed that 34.6% of the respondents 

were in agreement that their organizations had adopted the private cloud-owned by a 

trusted third party with a further 7.7% who were strongly in agreement. 19.2% of the 

respondents however were in disagreement with a further 3.8% of the respondents 

strongly in disagreement. 34.6% of the respondents were indifferent if their 

organization had adopted the cloud model in question.

Figure 4.18: Private Cloud - Owned by a trusted third party
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As per illustrated by figure 4.35, 42.3% of the respondents were indifferent if their 

organization had adopted the community cloud. 26.9% of the respondents were in 

agreement that their organization had adopted the community cloud model. However, 

19.2% of the respondents were in disagreement that their organizations had adopted 

the community cloud model with a further 11.5% of the respondents were strongly in 

disagreement

36



Figure 4.19: C om m unity Cloud
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As per the data presented by Figure 4.36, an emphatic 46.2% of the respondents were 

indifferent if whether their organizations had adopted the hybrid cloud delivery 

model. 34.6% of the respondents were in disagreement with a further 7.7% who were 

strongly in disagreement. However, 11.5% of the respondents were in agreement that 

their organization had adopted the hybrid cloud delivery model.

Figure 4.20: Hybrid Cloud

■ Hybrid Cloud

4.4.6 Service Models Adoptability

This sub section sought to collect information on the cloud computing service models 

that organizations in the NGO sector had adopted. This subtopic therefore presents the 

findings on software as a service, platform as a service and infrastructure as a service.

Software as a service was found out to be popular with the NGOs in Kenya according 

to the study revelations. As illustrated by data in Figure 4.37, 46.2% of the 

respondents were in agreement that their organizations had adopted software as a 

service cloud computing service model with a further 11.5% who were strongly in 

agreement. A significant 23.1% of the respondents were in disagreement with a
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further 3.8% who were strongly in agreement. The remaining respondents accounting 

for 15.4% were indifferent whether their organizations had adopted software as a 

service cloud computing service model

Figure 4.21: Software as a service (SaaS)

A majority of NGOs were found not to have adopted the platform as a service cloud 

computing mode 1 as the study revealed. As illustrated by data presented in Figure 

4.38, the study revealed that 30.8% of the respondents were in disagreement that their 

organization had adopted platform as a service cloud service model with a further 

15.4% of the respondents who strongly disagreed. However, 19.2% were in 

agreement that their organizations had adopted platform as a service cloud service 

model with a further 3.8% who were strongly in agreement. The rest of the 

respondents accounting for 30.8% were indifferent if their organization has adopted 

platform as a service cloud service model.

Figure 4.22: Platform as a service

Infrastructure as a service was found out to be unpopular with NGOs in Kenya 

according to the study findings. As per the data in Figure 4.39, the study revealed that 

42.3% of the respondents were indifferent weather their organization had adopted the
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infrastructure as a service cloud computing service model. 23.1% of the respondents 

were in disagreement that their organizations had adopted the infrastructure as a 

service cloud computing service model with a further 15.4% strongly disagreed. A 

significant 15.4% were in agreement that their organization had adopted the 

infrastructure as a service cloud computing service model with a further 3.8%who 

were strongly in agreement.

Figure 4.23: Infrastructure as a service
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4.5 Drivers to Cloud Computing Adoption

The third focus of this study was to gather information on the drivers of cloud 

computing adoption by the NGO sector. This subtopic therefore presents the findings 

on economic, functional, technical and strategic factors.

4.5.1 Economic Factors

The study revealed that 58% of the sampled respondents agreed with that cost savings 

is a driver to adoption and a further 23% strongly agreed. However, 19% of the 

respondents were not sure as per figure 4.9.

Figure 4.24: Cost saving
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As illustrated in table 4.5, the study found out that 34.6% of the sampled respondents 

were in agreement that shift from Capital expenditure to Operational expenditure is a 

driver to adoption and a further 15.4% of the respondents were strongly in agreement. 

On the other hand, 11.5% of the respondents disagreed and a further 7.7% strongly 

disagreed. However, 38.5% of the respondents were unsure.

Table 4.8: Shift from Capital Expenditure to Operations Expenditure

Category Frequency Percent
Strongly agree 2 15.4
Agree 12 34.6
Not Sure 4 38.5
Disagree 6 11.5
Strongly-disagree 2 7.7

Total 26 100

4.5.2 Functional Factors

Regarding speed to solution as a factor, 53.8% of the study respondents agreed that it 

is a driver to adoption of the cloud with a further 23.1% strongly agreeing. Those who 

were not sure accounted for 15.4% of the respondents and those who disagreed were 

7.7%. This data is presented in figure 4.10.

Figure 4.25: Speed to Solution
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The study revealed that most respondents were in agreement that functional capability 

is a driver to adoption. As per data presented in figure 4.11, 53.8% of the respondents 

agreed and 23.1% strongly agreed. Only 11.5% of the respondents Disagreed while 

another 11.5% were unsure.
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Figure 4.26: Functional capabilities

The study found out that 42.3% of the respondents agreed that everywhere access is a 

driver to adoption with a further 42.3% of respondents strongly agreeing. However 

11.5% of the sampled respondents were not sure while another 3.8% Disagreed. This 

data is shown in Figure 4.12.

Figure 4.27: Everywhere Accessibility

4.5.2 Technical Factors

According to data in Figure 4.13, 30.8% agreed that security was a driver to cloud 

adoption and a further 26.9% strongly agreed. However, 11.5% of the respondent 

disagreed while another 30.8% were unsure.
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Figure 4.28: Security of IT  resources

■ Security of IT resources

It was found out that 57.7% of respondents agreed that simplicity of IT services is a 

driver to adoption while a further 19.2% strongly agreeing. However, 23.1% of the 

respondents were unsure as illustrated in Table 4.6.

Table 4.9: Simplicity of IT resources

Category Frequency Percent
Strongly agree 5 19.2
Agree 15 57.7
Not Sure 6 23.1

Total 26 100

According to the data in table 47, 42.3% of the sampled responder

scalability of IT services is one of the drivers to adoption with a

strongly agreeing. However, 26.9%of the respondents were unsure if

driver to cloud adoption by their organization.

Table 4.10: Scalability of IT resources

Category Frequency Percent
Strongly agree 8 30.8
Agree 11 42.3
Not Sure 7 26.9

Total 26 100
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As per data presented in figure 4.14, the study revealed that 50% of the sampled 

respondents agreed that flexibi 1 ity of IT services is a driver to adoption with a further 

26.9 strongly agreeing. 23.1% of the respondents were unsure.

Figure 4.29: Flexibility of IT services.
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The study found that 42.3% of respondents sampled agreed that enhanced uptime/high 

availability of IT services is a driver to adoption with a further 30.8% strongly 

agreeing. Another 26.9% of the respondents were unsure on this factor as illustrated 

by Table 4.8.

Table 4.11: Enhanced uptime/high availability of IT resources

Category Frequency Percent
Strongly agree 8 30.8
Agree 11 42.3
Not Sure 7 26.9

Total 26 100

According to data in figure 4.15, 46.2% of the sampled respondents agreed that higher 

performance of the IT services is a key driver to adoption of the cloud with a further 

23.1% strongly agreeing. 3.8% of the respondents disagreed while 26.9% were unsure 

on this factor.

Figure 4.30: Higher performance of IT services
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4.5.3 Strategic Factors

The study found that most respondents supported focus on core competencies by the 

organization is a driver to adoption. As per data in Table 4.9, 46.2% of the 

respondents agreed and a further 30.8% strongly agreed. However, 7.7% of the 

respondents disagreed on this factor as 15.4% of the respondents were unsure.

Table 4.12: Focus on core competencies by the organization

Category Frequency Percent
Strongly agree 8 30.8
Agree 12 46.2
Not Sure 4 15.4
Disagree 2 7.7

Total 26 100

As per data in figure 4.16, most respondents concur that speedy linkage to 

stakeholders was a driver to cloud computing adoption, among the respondents, 

23.1% strongly agreed and 42.3 agreed. However, 34.6% of the respondents were 

not sure about this factor.

Figure 4.31: Speed linkage to stakeholders
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This study found out that 26.9% of the respondents strongly agreed that transforming 

operations is one of the drivers to adoption of cloud computing with a further 57.7% 

agreeing. However, 3.8% of the respondents disagreed with it while 11.5% of the 

respondents were unsure of this factor. This data is shown in Figure 4.17.
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Figure4.32: T ransform ing operations
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■ Transforming operations

As per data illustrated in Table 4.10, the study found that diversification of IT systems 

and resources is a driver to cloud computing adoption. Among the respondents, 53.8% 

agreed and a further 26.9% strongly agreed. However, 7.7% of the respondents 

disagreed while 1 1.5% were unsure.

Table 4.13: Diversification of IT systems and resources

Category Frequency Percent
Strongly agree 7 26.9
Agree 14 53.8
N o t Sure 3 11.5
Disagree 2 7.7

Total 26 100

4.6 Barriers to Cloud Computing Adoption

The fourth and last focus of this study was to gather information on the barriers of 

cloud computing adoption by the NGO sector. This subtopic therefore presents the 

findings on confidentiality, control and ownership, strategy. Bandwidth, work 

practices, vendors lock-in, security, cost, maturity level and culture of the 

organizations.

4.6.1 Loss of Confidentiality

This study found that loss of confidentiality as one of the barriers to adoption of the 

cloud. On this, as illustrated in Table 4.11, 50% of the respondents agreed and with a 

further 15.4% that strongly agreed. Conversely, 19.2% of the respondents disagreed 

with the factor while another 15.4% were not sure.
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Table 4.14: Loss of confidentiality

Category Frequency Percent
Strongly agree 4 15.4
Agree 13 50
Not Sure 4 15.4
Disagree 5 19.2

Total 26 100

4.6.2 Lack of Control and Ownership

Lack of control and ownership was also found to be a barrier of adoption through this 

study. As per data in figure 4.18, 19.2% of the respondents strongly agreed and 46.2% 

agreed.

Figure4.Figure 33: Lack of control and ownership
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4.6.3 Lack of Clear Strategy on Cloud Computing

Lack of clear strategy was a barrier to cloud computing adoption by the NGOs as 

revealed by the study. According to data in Figure 4.19, lack of clear strategy was 

cited as a barrier to cloud computing adoption by most respondents. Slightly above 

46% agreed and 11.5% strongly agreed. This is against 19.2% who were in 

disagreement with a further 23.1% who were uniquely indifferent if lack of clear 

strategy is a barrier to cloud computing adoption.
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Figure4.34: Lack of clear strategy on cloud com puting
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4.6.4 Insufficient Internet Bandwidth

The study found out that bandwidth was not a dominant barrier for adoption of the 

cloud in the NGO sector. As illustrated in Table 4.12, 53.8% of the respondents 

disagreed that insufficient bandwidth is a barrier to adoption in their organizations 

with a further 3.8% of respondents strongly disagreed to this factor. However, 11.5% 

of the respondents were in agreement that internet bandwidth is a barrier to adoption 

in their organization. A solid 19.2% of the respondents were indifferent on this factor.

Table 4.15: Insufficient Internet Bandwidth

Category Frequency Percent
Strongly agree 3 11.5
Agree 3 11.5
N o t Sure 5 19.2
Disagree 14 53.8
Strongly-disagree 1 3.8

Total 26 100

4.6.5 Impact on Work Practices

The study found that most respondents did not support impact on work practices as a 

barrier to cloud computing adoption. As per data in Figure 4.13, 34.6% of the 

respondents were in disagreement while 30.8% of the respondents were indifferent.
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Table 4.16: Im pact on work practices

Category Frequency Percent
Strongly agree 3 11.5
Agree 6 23.1
Not Sure 8 30.8
Disagree 9 34.6

Total 26 100

4.6.6 Lack of Trusted Vendors in the Market

Lack of trusted vendors was not cited as a barrier to adopting. As per data presented 

in the Figure 4.20, 42.3% disagreed that lack of trusted vendors in the market was a 

barrier to adoption of the cloud with a further 3.8% strongly disagreed,

Figure 4.35: Lack of trusted vendors in the market
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4.6.7 Lock in to a Specific Infrastructure Vendor

The study revealed that 38.5% of the respondents disagreed that lock-in to a specific 

vendor is a barrier to adoption. However, 19.2% of the respondents were in agreement 

that lock -in  to a specific infrastructure vendor is barriers to adoption with a further 

7.7% of the respondents were strongly in agreement and 34.6% were in indifferent on 

this factor as illustrated in Figure 4.21.
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Figure 4.36: Lock in to a specific infrastructure vendor
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4.6.8 Lack of Security and SLAs

The study found out that 42.3% of the respondents disagreed that lack of security and 

SLAs is a barrier to adoption in their organization with 30.8% who agreed with a 

further 15.4% strongly in agreement. However, 11.5% respondents were indifferent if 

lack of security and SLAs was a barrier to adoption. This data is available in Table 

4.14.

Table 4.17: Lack of security and SLAs

Category Frequency Percent
Strongly agree 4 15.4
Agree 8 30.8
Not Sure 3 11.5
Disagree 11 42.3

Total 26 100

4.6.9 Cost of Deployment

As per data captured in Figure 4.22, 34.6% of the respondents were in disagreement 

that cost of deployment of the cloud is a barrier to adoption with a further 7.7% 

strongly in disagreement. However, 30.8% of the respondents were in agreement that 

cost of deployment is a barrier of adoption with a further 7.7% strongly in agreement. 

A solid 19.2% of the respondents however were indifferent if the cost of deployment 

was a barrier to adoption of cloud computing.
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Figure 4.37: Cost of deploym ent
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4.6.10 Maturity Levels of the Organization

The study revealed that 30.8%of the respondents were in disagreement that maturity 

levels of the organization was a barrier to adoption with a further 11.5% strongly in 

disagreement. 26.9% of the respondents were in agreement and a further 11.5% of the 

respondents strongly in agreement. However, 19.2% of the respondents were not sure 

if maturity levels of the organization affect adoption of cloud computing in their 

organization. These findings are illustrated in Figure 4.23.

Figure 4.38: Maturity levels of the organization

4.6.11 Culture of the Organization

The study found out that 30.8% of the respondents were indifferent if the culture of 

the organization was a barrier to adoption of cloud computing. The study further 

revealed that 23.1% of the respondents were in agreement that culture of the 

organization is a barrier to adoption with a further 15.4% strongly in agreement. 

Those in disagreement accounted for 19.2% of the respondents with a further 11.5% 

strongly in disagreement. These findings are presented in Figure 4.24.
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Figure 4.39: Culture of the Organization

4.7 Chapter Summary

This chapter has presented the findings of the research including the demographics of 

respondents, awareness of cloud computing, drivers to cloud computing adoption, 

barriers to cloud computing adoption and the extent of cloud computing adoption.
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CHAPTER FIVE: DISCUSSION, CONCLUSIONS AND 
RECOMMENDATIONS

5.1 Introduction

This chapter begins with a summary of research questions and methods followed by a 

discussion of the findings of the case study presented. This is followed by conclusions 

based on the study. Finally, the chapter includes recommendations for cloud 

computing technology adoption as well as for further research.

5.2 Summary

The purpose of this study was to assess the awareness levels of cloud computing in 

the NGO sector and the extent to which the NGO sector has adopted the technology. 

The study was also aimed at establishing the drivers as well as barriers of cloud 

computing adoption by the NGO sector. The study attempted to answer the following 

research questions:

a) Assess the level of awareness of cloud computing in the NGO sector in Kenya.

b) Assess the extent to which the NGO sector has adopted cloud computing.

c) Establish the drivers of cloud computing adoption by the NGO sector in Kenya

d) Determine the barriers of cloud computing adoption by the NGO sector in 

Kenya.

The research design in this study was based on cross sectional study approach 

focusing on the international NGOs in working in Kenya. The population of study 

consisted of 30 NGOs as provided in appendix II. Random sampling without 

replacement was employed to select nine NGOs for the study from the population 

given. The data was collected through questionnaires administered by the researcher. 

The questionnaire was pre-tested on 3 NGO employees whose feedback was not 

included in the findings. Email and online questionnaires coupled by telephone calls 

and correspondences were used to reach where the researcher was unable to 

physically visit. The data analysis was based on quantitative approach using 

descriptive statistics. The data analysis tool utilized was the statistical package for 

social sciences. The results were presented in tables, charts and bar graphs. Cross 

tabulation was also used to make comparisons between desired variables.
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Cloud Computing has become one of the most talked about technologies in recent 

times and has received lots of attention from analysts because of the opportunities it is 

offering. It is also a prism that organizations want to concentrate their resources on 

core business and not in supporting IT services hence the need to reduce unnecessary 

costs related to operations. Cloud Computing is still at its infant stage especially in 

Kenya and a very new technology for the organizations especially the NGOs. 

Therefore, most of the enterprises are not very confident to adopt it. Therefore 

assessing the awareness levels and finding out the factors affecting and drivers would 

provide interested stakeholders a point of reference when adopting cloud computing 

to ensure successful and sound practices whilst adopting such technologies.

5.3 Discussion

5.3.1 Awareness of Cloud Computing in the NGO Sector

From the findings of this study, it was concluded that that the NGO sector in Kenya 

was aware of the cloud computing. An overwhelming 96.2% of the respondents had 

heard of the term cloud computing with a further 88% of the 96.2% able to define it. 

The study also found out that the internet bandwidth was sufficient to support cloud 

computing service and delivery models with an impressive 46.2% or the respondents 

stating so. The study also revealed that a majority of NGOs had formally discussed 

cloud computing and it was part of their IT strategy with and a solid 42.3% of the 

respondents supporting stating this.

According to Furrier (2008) cloud computing adoption is determined by the level of 

knowledge on services, and solutions will take advantage of expertise and how best to 

implement this cloud technology. This can be inferred from this study as the 

awareness levels are impressive thus setting the right platform for adoption of the 

cloud computing model since an organization cannot adopt what its unknown to it.

A formal strategy is required to be put in place for adopting new technologies like 

cloud computing (Furrier, 2009). With a majority of non-governmental organization 

stating that cloud computing is part of their strategy from the findings of this study is 

appositive sign that points to awareness and readiness of adoption of the cloud 

services.
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Gartner (2009) points out that adoptability of the cloud services depends on whether 

the existing internet connection will cope with the additional bandwidth requirements, 

the reliability of the service provider and a backup line if the main one fails. Therefore 

having an overwhelming majority of respondents endorsing their internet connection 

has being sufficient and available according to the findings of this study points to 

readiness to adoption by the NGO sector in Kenya.

5.3.2 Extent of Cloud Computing in the NGO Sector

Findings from this study concluded that a majority of NGOs Kenya have 

overwhelmingly computerized their operations with an emphatic 65.4% of the 

respondents quoting that the over 71% of their operations had been computerized with 

a further 34.6% ranking their computerization levels at between 41-70% thus setting 

up a stage of moving their computerized services to the cloud. Only 35.5% the 

respondents who placed their organization computerization levels at Over 71 percent 

also went ahead to state that their organizations had more than 10% of their 

computerized services on the cloud.

The study also found out that more than lOpercent of computerized services were on 

the cloud with 26.9% of the respondents stating this which was a relatively lower 

percentage in relation with the computerization levels earlier stated. The study further 

revealed that 100% of the respondents who placed their organization’s computerized 

services on the cloud to be more than 10% also cited that their IT budget allocation to 

cloud computing was more that 10% of their total IT budget followed by an 

impressive 80% stating that a budget allocation of between 5-10% of the total IT 

budget was allocated to cloud computing. An obvious reason for this discrepancy was 

revealed to be low or no funding since 42.3% of the respondents stating that none of 

their IT budget had been allocated to cloud computing.

This study also concluded that the most popular cloud service adopted by the NGOs 

in Kenya was email hosting with 61.5% of the sampled respondents validating the 

service. This was followed by web hosting cloud service which was ranked second 

with a 57.7% of the respondents; online data storage was third with 53.8 and 

application hosting cloud service coming forth with 52% of the respondents citing it. 

However, database hosting cloud service was found to be unpopular with NGOs in 

Kenya since it was cited with less than half of the respondents.
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The majority of respondents cited private (owned internally) was the most popular 

delivery model as cited by 57.7% of the respondents with private (owned by a trusted 

third party) coming second cited by 42.3% of the respondents. All the other delivery 

models (Public, community and hybrid) that were brought forth by the literature 

baselines scored poorly in this study. The study further concluded that software as a 

service cloud computing service model was the most popular service model within the 

NGO sector in Kenya with a 57.7% of the respondents citing it. The other two service 

models (IaaS and PaaS) both scored a consolidated rating of below 43%.

5.3.3 Drivers of Cloud Computing Adoption

Findings from this research concluded that economic, technical, functional and 

strategic were drivers of cloud computing adoption by the NGO sector thus in 

agreement with the literature baselines in this study. Economic factors were endorsed 

with cost saving rated at 81% and shift from capital expenditure to operations 

expenditure rated at 50%.

Functional factors also scored highly as the drivers to adoption of the cloud 

computing model with speed to solution rated at 76.9%, functional capabilities also 

rated at 76.9%, everywhere accessibility rated an overwhelming 84.6%. Technical 

factors were also validated by the study as the drivers of cloud computing adoption 

with security of IT resources rated at 57.7%, simplicity if IT services rated at 76.9%, 

scalability of IT services rated at 73.1%, flexibility of IT services rated at 76.9%, 

enhanced uptime/high availability of IT services scored at73.1% and higher 

performance of IT services scoring 69.3% and last but not least the strategic factors 

were validated with focus on core competencies by the organizations scoring77%, 

speedy linkage to stakeholders rated at 65.4%, transforming operations rated at an 

overwhelming 84.6% and last but not least diversification of IT systems and resources 

rated at an impressive 80.9%.

The finding validated above agreed with the Klynveld Peat Marwick Goerdeler 

(KPMG’s) global cloud Pulse survey that looked at what was driving the adoption of 

cloud computing by end-user organizations (KPMG, 2011). A primary driver 

typically cited in the market was reducing IT costs and this was supported by these 

research findings. The research ranked the listed findings as being economic,
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functional, technical and strategic factors. Further Khajeh-Hosseini (2010) 

summarized the drivers to adoption to economic factors, functional factors, technical 

factors and strategic factors and further unpacked them to security, elasticity, 

virtualization, cost, mobility, collaboration, risk reduction, feedback and usability that 

this study has also validated being applicable to non-governmental organizations in 

Kenya.

5.3.4 Barriers to Cloud Computing Adoption in the NGO Sector

The study finding revealed mixed results for the barriers of adoption as per the data 

collected. As the sampled NGOs respondents validated lack of ownership, loss of 

confidentiality and lack of clear strategy as barriers of cloud computing adoption with 

64.4%, 65.4% and 57.7% respectively. Flowever, other barriers did not receive 

endorsement with the closest being lack of security and SLAs was ranked at 46.2% 

and the rest ranked below 38.5% (insufficient internet bandwidth, impact on 

workplace, lack of trusted vendors in the market, Lock-in to certain vendor, cost of 

deployment, maturity levels of the organization and culture).

Furrier (2009) argues that a formal strategy is required to be put in place for adopting 

new technologies like cloud computing, therefore lack of a clear formal strategy is a 

major barrier to adoption as validated by the this study that revealed that lack of clear 

strategy is a major barrier. The decision to adopt Cloud Computing is challenging 

because of the range of practical and socio political reasons coupled also by socio- 

technical factors like cost, confidentiality and control (Sullivan, 2009). This study 

partly agreed with Sullivan social- technical factors like confidentiality and lack of 

control but differed with it on cost.

Flayes (2009) points out that allowing a third party service to take custody of personal 

documents raises concerns about control and ownership more so when an 

organization changes service providers and the findings of this study validates Hayes 

opinions were validated as barriers to adoption in the NGO sector in Kenya. Gartner 

(2009) also pointed out whether the existing internet connection will cope with the 

additional bandwidth requirements to run the cloud is also another major barrier to 

adoption but this study finding differed with Gartner finding as the majority of NGOs 

endorsed their internet bandwidth as sufficiently able to handle the additional traffic.
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5.4 Conclusions

Adoption of any technology is determined by the level of knowledge on services, and 

solutions will take advantage of expertise and how best to implement this cloud 

technology. Strategy is also very key in the process of adoption of the cloud 

computing technology since strategy gives direction on what is to be done and what 

shouldn’t. Economic, technical, functional and strategic factors are key drivers of 

cloud computing adoption by organizations.

Lack of ownership, loss of confidentiality and lack of clear strategy have been 

validated as some of the key barriers to adoption of cloud computing. Therefore 

decision maker’s need to make careful and informed trade-offs between the drivers 

and barriers once a decision to adopt cloud computing in their organization are 

evaluated and made. Vendors of the cloud must be deliberate to address the barriers 

that have been raised by this study to motivate penetration of their cloud services on 

offer. To encourage adoption of cloud computing, NGOs need to be deliberate to 

allocate budgets to cloud initiatives to motivate adoption.

One of the motivating benefits of cloud computing is its payment model where the 

users pays for what they use and not necessarily what they own. Another closely 

related characteristic is the removal of investment costs for using cloud services 

whereby the customer is not required to invest in purchasing the IT infrastructure. 

However, how organizations can benefit from this utility model is not very clear since 

it was not captured by the study as a research objective.

5.5 Recommendations

Successful adoption of cloud computing is key for realization of benefits promised by 

cloud computing environment. As organizations are faced with the need for high 

processing capabilities, large storage capabilities, IT resource scalability and high 

availability, at the lowest possible cost, cloud computing becomes an attractive 

alternative. However, the nature of cloud computing pose challenges to organization 

as they consider adopting it. Issues such as security loss of ownership and 

confidentiality become more prevalent.
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The NGO stakeholders are encouraged to promote cloud based solutions as they grow 

more familiar with the cloud based technologies based on the impressive awareness 

levels of the technology that this study revealed. The intersection of cloud computing 

and ICT4D would be extremely beneficial to their interventions. The benefits of cloud 

computing in Kenya demonstrated in this paper are just a part of the dynamic world of 

cloud computing. As fast as the cloud is evolving in terms of services on offer, so 

does the speed of progress need to be harnessed in NGOs in Kenya to embark and 

encourage the uptake of cloud based solutions.

The study found out that there was low or no funding of their IT budget to cloud 

computing. This explains glaring discrepancy of having a majority of organizations 

computerizing most of their operations but insignificant percentages having their 

operations on the cloud. Therefore, NGOs should be deliberate to allocated sufficient 

budgets to motivate cloud computing adoption to have the sectors from the primary 

benefits of migrating to the cloud.

Due to uniqueness of their operations from the rest of the sectors requiring at times 

requiring specialized IT infrastructure, non-governmental organizations can consider 

banding together for their IT needs so they can maximize their organization’s impact 

in their core specific mandates. This will provide them with an opportunity to off load 

their IT operations to shared trusted community cloud providers thus freeing up 

resources and time to better pursue their organization’s core missions.

The cloud providers need to address the barriers to adoption revealed by this study to 

enhance adoption of their cloud services. Key among the issues that the cloud 

providers’ need to prioritize is security, the perceived loss of ownership and fear of 

confidentiality breach so us to encourage organizations to take up more of the cloud 

services on offer. NGOs should also be deliberate to discuss and put their 

organizations in perspective regarding the strategy to motivate adoption. Providers on 

the other hand should focus on removing and or working around the complexities 

surrounding cloud computing and provide clear direction on the value it can bring to 

specific organizations like NGOs to motivate adoption and more uptake of the cloud 

services on offer.
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5.5.1 Suggestion for Further Studies

As the discipline of cloud computing is still immature in this part of the world, the

scope for future research is wide, listed below are some of the immediate areas that

might add value to this area of study;

1. A study can be conducted on the impact of cloud computing to the social- 

technical and economic aspects of the organizations.

2. The data collection method was based on questionnaires. Further research can be 

carried out using qualitative data collection methods such as focused group 

discussions for the organizations. This would help bring out the more in particular 

and help generate or contextualization of strategies for adopting new technologies 

like cloud computing.

3. The research design was focused on International NGOs in Kenya. Future Studies 

can be carried out on local NGOs in Kenya as well as extend the study to cover 

the region - East African region.

5.5.2 Limitations of the study

i. Cloud computing phenomena is relatively new in Kenya and literature baselines 

around the area of cloud computing is still limited.

ii. The questionnaire administered was somewhat technical for the Non-Technical 

staff of the NGOs which might have affected the accuracy of the data collected in 

one way or another.

iii. The limited size of the sample may relatively make the data statistically 

unreliable
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Appendix I: Questionnaire 

Questionnaire

This questionnaire on Cloud Computing adoption by the NGO sector in Kenya and it aims to 

determine the level of awareness on cloud computing in the organization as well as assess the 

Drivers and Barriers to adoption of the technology and finally assess the extent to which the 

technology has been adopted.

NOTE:

■ Please answer all the questions as required to the best of your knowledge.

■ Do not indicate your name as all feedback should be anonymous.

■ Information provided will not be disclosed to unauthorized parties.

■ This research is for academic purposes only and your cooperation will be highly 

appreciated

SECTION A: DEMOGRAPHICS

Please provide the following information:

1. Gender □  Male □  Female

2. Age: □  Below 29 years □  3 0 - 4 4  years □  45 years and above

3. How long have you worked with the organization?

□  Less than a year □  1-5 years □  5 years and above

4. Role in organization?

□  IT □  Non-IT

SECTION B: AWARENESS OF CLOUD COMPUTING

1. Have you heard of the term cloud computing before?

□  Yes □  No

2. When you hear the term "cloud computing", what definition first comes to mind? 

{Select one)
□  Fundamental change in how technology services are provided

□  A tool that might work for another organization

□  Another buzzword

□  Unsure/No idea
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3. Which statement best describes your organization’s strategy towards cloud 

computing? (Se lec t one)

□  Cloud computing has been discussed formally and it is part of our IT strategy

□  Cloud computing has been discussed formally but no adoption plan in the pipeline

□  Cloud computing has only been discussed informally

□  Cloud computing has not been discussed as a topic within your organization

4. Does your organization have an internet connection?

□  Yes □  No

To the best of your knowledge, give the position of your organization in regards to the 

following statements. (S ing le  response  p e r  sta tem en t)

Questions

Please rate

S t r o n g l y
A g r e e

A g r e e
N o t

S u r e

D is a g r e

e

S t r o n g l y

D is a g r e e

5. Your organization has trained staff on cloud 

computing?
i 2 3 4 5

6. Your organization’s internet resource can 

support the cloud computing model
l 2 3 4 5

SECTION C: EXTENT OF CLOUD COMPUTING ADOPTION

7. What is the level of computerization on the activities in your organization? (Single  

response)

□  0-20% □  2 1 -4 0 %  □  4 1 -7 0 %  □  Over 71%

8. What is the percentage o f services that are at the cloud? (S ing le  response)

□  None □  Less than 2% □  2-5% □  5 -1 0 %  □  M orethanlO

9. What percentage of your IT budget was set aside for cloud computing usage? (Single  

response)

□  None □  Less than 2% □  2-5% □  5 — 10% □  M orethanlO
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The following services are hosted on the cloud by your organization currently. (Single  

resp o n se  p e r  sta tem en t)

Question
P l e a s e  t i c k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g ly

A g r e e
A g r e e

N o t

S u r e

D is ag r e

e

S t r o n g ly

D is ag r ee

10. Web hosting l 2 3 4 5
11. Email hosting l 2 3 4 5
12. Database hosting i 2 3 4 5

13. Application hosting i 2 3 4 5

14. Online data storage l 2 3 4 5

15. Other.............................................

The following cloud computing delivery models have been adopted by your organization 

so far. (S e lec t a ll app licab le)

Question
P l e a s e  t i c k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g ly
A g r e e

A g r e e
N o t

S u r e

D is a g r e

e

S t r o n g ly

D is a g r e e

16. Public- owned and managed by a third 

party
l 2 3 4 5

17. Private — owned internally l 2 3 4 5

18. Private — owned by a trusted third party l 2 3 4 5

19. Community cloud -  shared by trusted 

partners
l 2 3 4 5

20. Hybrid cloud -  a comb, o f delivery 

models
i 2 3 4 5

The following cloud computing service models have been adopted by your organization 

so far. (S e lec t a ll app licab le)

Question
P l e a s e  t i c k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g l y

A g r e e
A g r e e

N o t

S u r e

D is ag r e

e

S t r o n g ly

D is a g r e e

21. Software-as-a Service (SaaS)
applications are hosted by the provider.

l 2 3 4 5

22. Platform-as-a-Service (PaaS) - rent
hardware, OS, storage and network capacity

l 2 3 4 5

23. Infrastructure-as-a-Service (laaS) -  
outsource equipment

l 2 3 4 5

69



SECTIO N  D: DRIVERS TO CLOUD CO M PU TIN G  ADO PTION

To the best of your knowledge, what are the Economic factors for your organization to 

adopting cloud computing? (Sing le  response  p e r  sta tem en t)

Question
P l e a s e  t i c k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g l y

A g r e e
A g r e e

N o t

S u r e

D is ag r e

e

S t r o n g ly

D is a g r e e

24. Cost savings(pay only for what you use) i 2 3 4 5
25. Shift from capital expenditure to Operation 

expenditure i 2 3 4 5

To the best of your knowledge, what are the Functional factors for your organization to

adopting cloud computing? (S ing le  response p e r  s ta tem en t)

Question
P l e a s e  t i c k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g ly

A g r e e
A g r e e

N o t

S u r e

D is a g r e

e

S t r o n g l y

D is a g r e e

26. Speed to solution l 2 3 4 5
27. Functional capabilities i 2 3 4 5
28. Everywhere accessibility i 2 3 4 5
29. Other............................................................ i 2 3 4 5

To the best of your knowledge, what are the Technical factors for your organization to 

adopting cloud computing? (S ing le  response p e r  sta tem en t)

Question
Please tick the m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g l y

A g r e e
A g r e e

N o t

S u r e

D is ag r e

e

S t r o n g ly

D is a g r e e

30. Security of IT resources i 2 3 4 5
31. Simplicity of IT resources l 2 3 4 5
32. Scalability of IT resources i 2 3 4 5
33. Flexibility of IT resources i 2 3 4 5
34. Enhanced uptime/high availability of IT i 2 3 4 5
35. Higher performance of IT services i 2 3 4 5
36. Other.................................................... i 2 3 4 5
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To the best of your knowledge, what are the Strategic factors for your organization to 

adopting cloud computing? (S ingle response p e r  s ta tem en t)

Question
P l e a s e  t i e k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

S t r o n g l y

A g r e e
A g r e e

N o t

S u r e

D is ag r e

e

S t r o n g ly

D is a g r e e

37. Focus on core competencies by the 

organization. 1 2 3 4 5

38. Speed linkage to stakeholders 1 2 3 4 5
39. Transforming operations 1 2 3 4 5
40. Diversification of IT systems and resources 1 2 3 4 5
41. Other...................................................... 1 2 3 4 5

SECTION E: BARRIERS OF CLOUD CONFUTING ADOPTION

To the best of your knowledge, rate the factors affecting adopting of cloud computing in 

your organization. (S ing le  response  p e r  sta tem en t)

Question
P l e a s e  t i c k  t h e  m o s t  a p p r o p r i a t e  a n s w e r

Strongly
Agree

A g r e e
N o t

S u r e

D is ag r e

e

S t r o n g ly

D is ag r ee

42. Loss of confidentiality 1 2 3 4 5
43. Lack of control and ownership 1 2 3 4 5

44. Lack of clear strategy on cloud computing 1 2 3 4 5
45. Insufficient internet bandwidth 1 2 3 4 5

46. Impact on work practices 1 2 3 4 5
47. Lack of trusted vendors in the market 1 2 3 4 5
48. Lock-in to a specific infrastructure vendor 1 2 3 4 5
49. Lack of security and SLAs 1 2 3 4 5
50. Cost of deployment 1 2 3 4 5
5 1. Maturity levels of your organization 1 2 3 4 5
52. Culture of your organization 1 2 3 4 5
5 3 .  Other.................................... 1 2 3 4 5
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1 Accord

2 Action Aid Kenya

3 AfriAfya

4 AMREF

5 Care International

6 Catholic Relief Services

7 Child Fund

8 Christian Aid

9 Compassion International 

10 Concern Worldwide

1 1 Diakonia Sweden

12 Feed the Hungry

13 Food for the Hungry

14 GOAL

15 Israel for Africa

16 Kenya Red Cross

17 Lutheran World Federation

18 Medecins Sans Frontieres

19 Mercy Corps

20 Opportunity International

21 OXFAM

22 Pact

23 Path International

24 Pathfinder

25 Plan International

26 Techno Serve

27 Trocaire International

28 World Concern

29 World Fund

30 World Vision

Appendix I I I :  List of NGOs
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