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Abstract- The adoption of Information and Communication Technology (ICT) solutions offer several potentials for most 
organizations such as enabling effectiveness, efficiency, competitive advantage, among others. The South African (SA) 
government has been exploiting several ICT solutions adoption in the drive for efficiencies in service delivery. As such, the SA 
government adopted Open Source Software (OSS) with the aim to reduce IT services cost, less dependencies on imported 
technology, skills, and flexibility. However, there was less success reported in achieving this aim due to OSS implementation 
challenges such as support, funding, training, awareness and human factors. In the midst of the OSS challenges, Cloud 
Computing is the latest phenomena that promises better potentials especially ICT cost reduction, effectiveness and efficiency 
of IT services. Therefore, this paper explores the feasibility of Cloud Computing adoption in SA government as cost effective 
approach for ICT services. To achieve this, quantitative research methods were used in a case study of Department of Social 
Development, where data was collected using questionnaires. The Diffusion of Innovation (DOI) was employed as the 
underpinning theory that guided the study. Key findings reveal that Cloud Computing solution promise to be a cost effective 
approach for ICT services. The study recommended a framework for Cloud Computing adoption in South African public 
sector.  
 
Index Terms- Cloud Computing, ICT in public sector, Innovation, Open Source Software. 
 
I. INTRODUCTION 
 
Information and Communication Technology (ICT) 
adoption is always a critical concern for most 
organisations, both in private and public sector setting. 
Though this is a common notion within private sector 
organisations, as tool to foster competitive advantage, 
the public sectors, even those in developing countires, 
have followed suite in exploiting various ICTs as 
means to promote efficiencies in service delivery. In 
pursuit of service delivery improvements through ICT 
implantations, the South African (SA) government has 
seen a multitude of scientific and technological 
innovations; for instance the adoption of Open Source 
Software (OSS) is one of many ICT innovations 
adopted by SA government.  
 
The adoption of OSS was aimed to replace traditional 
proprietary software to achieve several objectives such 
as ICT service cost reduction, less dependency on 
imported technology and speeding up technological 
advancement [1], as well as to ensure government 
software reliability and flexibility [2].  However, these 
objectives have not been achieved to a great extent. 
Only 35% of government departments utilize OSS in 
certain aspects of their business operations [3]. This 
failure was due to several challenges such as lack of 
training, poor funding, lack of support, and the 
realization that OSS is not totally free as perceived 
previously [1]. 
 
In the mist of these OSS challenges, Cloud Computing 
promise better potentials that could be of relevance to 
SA government such as reduce ICT services costs and 
improved efficiencies in service deliver, amongst 

others. Cloud Computing offer benefits such as cost 
reduction, increase flexibility, and improve ICT 
responsiveness to organizations [4]. It is thus 
important for SA government to investigate Cloud 
Computing adoption for agility, to reduce ICT services 
costs, promote growth and competition on 
government. Therefore, the purpose of this paper is to 
explore and develop framework for Cloud Computing 
adoption in SA.  
 
The paper discuss the notion of Cloud Computing, 
Research Methodology employed, findings and 
results. The paper further discuss findings and 
recommend a framework for Cloud Computing 
adoption in SA public sector.  
 
II. THE NOTION OF CLOUD COMPUTING 
 
Cloud was derived from a depiction in the network 
diagrams as a sketch of cloud which represented 
transfer of information from one point to the other. It 
has been used as a metaphor for the Internet. The 
concept of Cloud Computing was then suggested by 
John McCarthy in the early 1960s with a futuristic 
view that time-sharing technology may be a better 
solution such as utility type business model [5].  
 
A. Cloud Computing Definition  
 
Cloud Computing have been defined by different 
authors in various ways. Cloud Computing is 
characterized n five principles which are [6]: 
Pooled computing resources that are centralized to 
easy user accessibility - it is available to all subscribed 
users and enable sharing of resources. The shared 
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resources may be from the cloud provider.    
 
Virtualized computing resources – for hardware assets 
utilization.  
 
Flexible scaling based on the user requirements – this 
enables subscribing cloud providers to scale and 
increase cloud resources as and when there is a need 
and scale down when the demand is low. 
 
Resource usage charged per use – this is also referred 
to as metered billing. Cloud Computing, you pay for 
what you use “pay per use model” and there is no 
contract fees payable. 
 
Customized according to user needs – Cloud 
Computing allows automation which building, 
deploying, configuring and provision without manual 
intervention. 
 
Therefore, in this paper Could Computing refers to a 
model that has a pool of resources that are abstracted 
and have a centralised (virtual) point for convenient 
user access. 
 
B. Cloud Computing Models 
 
Deployment models provide a cloud purpose and how 
cloud is located. There are four different deployment 
models, Public Cloud, Private Cloud, Hybrid Cloud 
and Community Cloud [7]. These models help to 
express how infrastructure will be deployed.  
Public Cloud - is a set of hardware, networking, 
storage, applications and interface owned and 
operated by a third party for use by cloud consumer. 
The cloud provider creates a scalable data centre that 
hides infrastructure details from the cloud consumer 
[8], [10].  
Private Cloud- is a set of hardware, networking, 
storage, services, applications and interface owned 
and operated by an organisation for the use of its 
employees, partners and customers [8]. Infrastructure 
is dedicated to one organisation. It is not shared with 
other organisations [11].  
Hybrid cloud - is a model that combine both Public 
and Private cloud, the service of Public and Private 
clouds are joint. This creates a backup where Private 
Cloud capacity is exhausted and there is a need for 
additional capacity [6], [12].  
Community Cloud - caters for a group of organisations 
with a common set of requirements or objectives [13]. 
Not everyone in the organisation has access to 
community cloud. This model is dedicated to a 
specific community within the organisation e.g. 
Community of Practice in the organization [9],[12].  
C. Cloud Computing Service Model 
Service models explain different types of services the 
cloud provides. There are three service types 
universally accepted which are Software as a Service 
(SaaS), Platform as a Service (PaaS) and Infrastructure 

as a Service (IaaS) [9]. Each service model provides a 
specific business need. The diagram below illustrate 
the relationship between PaaS, SaaS, and IaaS. 
 

 
Fig.1: Cloud Computingservice modelssoftware stack as a 

pyramid 
 
Figure 1 above illustrate that IaaS is at the 
fundamental level and includes capabilities such as 
operating systems, networks, storage and virtual 
machines. SaaS is at the top of the pyramid 
representing the actual applications offered to the 
users while PaaS is in the middle which includes 
services for developing and deploying applications 
[14], [15]. PaaS is the next level of abstraction which 
do abstraction on application infrastructure services, 
e.g. access control, etc. [16]. This is a service where 
the cloud consumer purchase application environment 
on top of the infrastructure. Application environment 
such as Java, DB2, etc. [17] 
 
III. BENEFITS OF CLOUD COMPUTING 
 
Cloud Computing can significantly improve IT 
services in public sector [18]. Cloud Computing 
benefits are classified into efficiency, agility and 
innovation. Some of the benefits offered by Cloud 
Computing in the government are economic scale, 
flexibility, rapid implementation, consistent service, 
increase effectiveness and energy efficient [19]. 
 
IV. RESEARCH METHODOLOGY 
 
D. Research Approach and Design 
According to [26] all research begins to a certain 
extent with existing knowledge and previous research. 
Quantitative research focuses more on facts and 
causes of behavior and the results are presented in a 
statistical format [37], [38], [39]. Quantitative 
research was best fit for this study because obtained 
one data source which was significant, the results need 
to be explained, generalize exploratory findings had a 
degree of depth and validity. 
 
E. Research Strategy 
A case study approach was adopted for this study to 
help explore how feasible Cloud Computing is and 
how it could be adopted as a cost effective ICT service 
approach in the South African government. Case 
studies design can be classified in two types: single 
and multiple case studies [27], [28]. Single case study 
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is for corroborate or challenge a theory or may be used 
to represent a unique case [27].   
In this study, a single case study was used, where The 
National Department of Social Development (DSD) 
was selected as a case because it was a key focus. The 
case was selected on the basis that it provides a 
condensation of specific in-depth issues as 
experienced in SA government [27]. 
 
F. Data Collection 
A case study can use interviews, observation, 
questionnaires and documents techniques [29] among 
others. The primary data collection techniques used in 
this study were closed-ended questionnaires, and 
document review to increase the credibility and 
reliability of data. 
 
G. Sampling Design 
A sample is a representative part of the target 
population selected [30]. For the purpose of this study 
Purposive Sampling was selected because is sample 
type used for people or other units that are chosen for a 
particular purpose [31]. The researcher choose this 
sampling type because was more appropriate to get 
participants that have knowledge and understanding of 
Open Source Software and Cloud Computing.  
 
Population for this study were officials from 
Information Technology (IT) division within DSD. 
Participants include Senior Managers, Managers, 
Business Analysts, Developers, IT supports, IT 
specialists and consultants. Questionnaires were 
distributed to 28 officials plus 2 consultants, which 
makes a total of 30 but 28 were returned fully 
completed and considered in the study.  
 
H. Data Analysis 
Data received from participants of this study were all 
completed without any errors and omissions. In this 
study, the process of data analysis was based on data 
reduction and interpretation. [28] asserts that data 
analysis involves data preparation, coding and 
interpreting data. The study analysis followed four 
steps as suggested by [28] was adapted. 
 
Step 1: Designed data collection instruments. 
Quantitative data was collected using questionnaire 
and document analysis. 
Step 2: This step organised and bring meaning to the 
collected data on step 1. The step organise data to 
create understanding in answering the research 
questions.  
Step 3: This step merged two sets of results and 
synthesize the results. The step further ensures 
reliability and accuracy of the study results. 
Step 4: This step provides discussion of the results and 
a more comprehensive understanding. This step 
further enables the researcher to suggest a framework 
for Cloud Computing adoption for South African 
government. 

V. FINDINGS AND RESULTS 
 
This section presents findings and interpretation of 
data obtained through questionnaires. In the 
questionnaire, participants were asked to identify 
perceived ICT challenges at DSD that hinder ICT 
adoption. Document review was used to assess Cloud 
Computing cost reduction approach. 
 
I. Perceived ICT challenges at DSD    
 
The implementation of ICT innovation is a vital 
concern at DSD. Figure 2 indicate perceived ICT 
challenges experienced at DSD.  
 
High proportion (92.86%) of participants perceive 
user resistance as the most challenge on top of the list 
that DSD is experiencing. Lack of implementation 
policies and poor funding model both at 78.57%. 
Other challenges include poor IT infrastructure at 
75%, lack of support at 71.43% and lack of ICT 
solutions awareness at 67.85%.  
 
It can therefore be concluded from Figure 2 that there 
is a huge need for change management, leadership and 
awareness. 

 
Fig.2: Perceived ICT Challenges at DSD 

 
J. Cloud Computing Relative Advantage  
There are various advantages of cloud for different 
enterprises over and above the most popular cost 
reduction advantage. Adoption is influenced by the 
factors firstly adopted to evaluate if the adopted 
technology innovation will provide more benefits that 
will improve or add value on the existing technology 
[33].  Thus, the degree of relative advantage can be 
expressed as economic profitability, social prestige, or 
other benefits [34].  
 
Cloud Computing is perceived to have more 
advantages which include cost reduction, easy 
implementation, flexible, increased effectiveness and 
consistent service. According to DSD respondents 
feedback with regard to the relative advantage that 
Cloud Computing can offer relevant to the context of 
SA government departments. 
 
Respondents (78.57%) revealed that the most relative 
Cloud Computing advantage is cost saving and easy 
implementation. 75% of respondents showed that 
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flexibility is another advantage while increased 
effectiveness and consistent service are rated 71.43% 
and 67.86% respectively. These results attest to the 
literature by [18], [20], [24] that Cloud Computing 
offer economic scale (cost saving pay-per-use model), 
flexible, rapid implementation, increases effectiveness 
and consistent service. The higher the perceived 
relative advantage, the higher the adoption rate [36].  
 
K. Cloud Computing Challenges 
As much as Cloud Computing can offer uncountable 
benefits, it has some challenges. According to [31] 
major challenges faced by Cloud Computing adoption 
in government are: the need for scalability, reliability, 
securing data in the cloud, open standards and 
interoperability, revise procurement practices, resolve 
potential legal issues, regulate the cloud market, 
redefine the roles of the IT workforce, assess the 
Return on Investment (ROI) of Cloud Computing and 
government cloud coordination. 
 
[6], [36] attest that cloud security is a serious concern 
that should be addressed before an organization decide 
to adopt Cloud Computing. Though cloud security is a 
risk, there are security measures that can be 
considered, Cloud Data Security (CloudDataSec) and 
Security Management as a Service (SMaaS). 
 
VI. DISCUSSIONS OF FINDINGS  
 
This results revealed that DSD had ICT 
implementation challenges. Some of those challenges 
are user resistance, lack of implementation policies, 
poor funding model, poor IT infrastructure, lack of 
support and lack of ICT solution awareness.  
User resistance, lack of approved standard 
(implementation policies), migration cost (funding), 
and lack of support are implementation challenges in 
SA government [1]. DSD respondents attested that 
these are the challenges they experienced with regard 
to ICT solution implementing. In addressing these 
challenges, the paper recommend Cloud Computing 
framework in the next section.  
To understand Cloud Computing cost effectiveness, 
the researcher sought out textual data to analyse the 
current ICT service spending. It was evident from the 
documents that DSD can save 44% of ICT service 
costs. Findings further revealed that Cloud Computing 
will provide relative advantage to the department [20] 
[24] [31]. The department should consider mitigating 
the security concern and ensure that that user’s gain 
confidence with their information hosted on the cloud. 
 
VII. RECOMMENDATIONS 
 
It is therefore recommended that SA government 
consider Cloud Computing for effective cost reduction 
approach. Security measures need to be addressed 
before cloud implementation. To aid the adoption 
process, the study recommended a Cloud Computing 

framework for the SA government. 
From the findings of this study, the research has 
developed a framework for Cloud Computing 
adoption is SA government. The framework proposes 
seven critical factors which are need analysis, solution 
assessment and selection, implementation, continuous 
improvement, change management, project 
management and leadership. The conceptual 
framework is presented next. 
The framework proposes factors that should be 
considered by government departments to guide 
adoption of an appropriate cloud service cloud service. 
Departments should conduct requirements analysis, 
solution assessment and choose the best, then 
implement the selected solution. This process is 
complimented by continuous improvement, change 
management, project management and leadership. 
Needs Analysis - this is the first and important factor 
because department needs and expectations redefined, 
ascertained, analysed and documented. Cloud 
Computing innovation must meet the needs of the 
department to ensure that the innovation address the 
requirements of the department. 
Solution Assessment and Selection - Bid Adjudication 
Committee (BAC) should assess the innovation and 
make a selection. The committee should consider 
relative advantage that cloud will bring to the 
department, compatibility or simplicity to use, ability 
to try and test cloud and observability or visibility to 
see cloud outcomes. 
Implementation - After selecting the appropriate 
solution, the department may now implement cloud 
solution. The implementation phase may be done in 
phases starting with the pilot phase in a form of trial 
version before full roll out of the cloud service.  
Continuous improvement - Continuous improvement 
monitor the performance of the innovation to identify 
and increase the efficiency and effectiveness level. 
This study revealed that the key elements that should 
be considered is sustainability, management support, 
resources, monitoring and measurement. 
Change Management - To reduce user resistance, 
change should be managed and documented. There 
must be a communiqué stipulating the benefits of 
Cloud Computing, its impact, what should users do, 
when as well as what is expected from users and 
commencement.  
Project Management - Cloud Computing adoption 
should be managed using project management 
principles and register it in departmental Programme 
Management Office (PMO) to facilitate this using 
adopted methodologies that have been tried and tested.  
Leadership - To address finding of lack of 
management support. There must be leadership to 
champion and drive the whole adoption process. 
 
CONCLUSION 
 
ICT solutions can play a strategic role towards service 
delivery improvement in the SA government. 
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However government departments are reluctant to 
invest in ICT solutions due to lack of ICT skills, high 
cost of ICT solutions, performance issues, downtime 
and disaster recovery and so forth. This study 
therefore suggested Cloud Computing as solution for 
ICT service cost reduction as was aimed by OSS. 
Cloud Computing promise to offer more advantages 
which are cost reduction, rapid implementation, 
flexibility, increased effectiveness and consistent 
service. The findings of the study revealed that indeed 
Cloud Computing can reduce ICT services cost, 
effective and efficient. The study further developed a 
framework for Cloud Computing adoption is SA 
government. The framework suggested factors that 
guide cloud adoption process. Factors includes needs 
analysis to assess technology and environment, 
solution assessment and selection, implementation, 
continuous improvement, change management, 
project management and leadership. 
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