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ABSTRACT
The historical general trend in organizations is that each time a new application is
added the information technology (IT) department is tasked with adding a new
server.

It is common to find several servers in one organization allocated to

different tasks like mails, central repository for office files, customer database and
many others. This is not only expensive but also consumes office space hence
calling for increased physical security to protect the many increasing number of
servers. The evolving trends in technology could now enable an organization to
have a single server that is sub-divided to run multiple instances of operating
systems and applications hence rendering optimal utilization of the full power of the
server. This doesn’t only save money spent in acquiring the many servers but also
lessen the time required for maintenance, powering and backing up the multiple
servers. This process of enabling organizations gain more from what is already
existing, reduce the server memory loading and increase its utilization is known as
server virtualization.
However, server virtualizations approach of using hypervisors to allow multiple
operating systems share a single piece of hardware to enable multiple virtual
servers or virtual machines is a promising development, few organizations have
leveraged on it. This study aimed at establishing and determining the factors that
are needed for the implementation of server virtualization at the South African
department of transport (DoT). The study was motivated by the fact that at DoT as
the number of online customers including but not limited to; renewing licenses,
checking and paying traffic fines and insurance companies that verify driving
licenses increases, the IT business unit at the department keep on adding new
servers due to increased demand in storage. This doesn’t only reduce the physical
server space, but also increases the need to boost the cooling system and the
network, number of employees, slows down the operation processes and network
latency speed, increase financial costs and workload hence ending up affecting the
overall operational efficiency and effectiveness that impedes on service delivery.
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By reviewing related literature, this study established factors relating to
technological implementation in respect to server virtualization. These factors and
their categories were used in the development of the research model. From this
perspective, a composite model was developed by using the two theories of;
Diffusion of Innovation (DOI) and Technology Organization Environment (TOE). The
development of the instrument to collect data was designed based on the research
model in a form of a close-ended questionnaire. The data was collected in Gauteng
at the registering authorities within the Department of Transport (DoT) and local
municipalities that stores traffic information used by the DoT. The already developed
questionnaires in relation to technological implementation, acceptance, adoption
and use were based on to achieve validity of both the study’s measuring instrument
and constructs. On the other hand, the reliability of the questionnaire and that of the
constructs was tested by using the Cronbach’s alpha (α) also known as alpha
coefficient.
Results of the study indicated the resultant model predicts 74.6% of implementation
of server virtualizations. Of the constructs, the trialability was found to have a higher
predicting power with 61.7% prediction followed by relative advantage with the
compatibility ranking the last. This study’s contribution to the information systems
body of knowledge is twofold; theoretically, this study contributes to the scanty
literature of the server virtualization since most of the literature is still in
organizations websites and magazines and little academic literature could be found.
Hence, future research will extend the developed framework to apply to server
virtualization studies in different environments. Practically, the developed framework
could be used by not only by DoT but also by other departments and organizations
that would like to implement server virtualization. This study recommends that since
technology changes dynamically, users’ perceptions may change with time hence
the need to use longitudinal survey other than the cross–sectional one used in this
study. Further still, users’ demographics need to be included in the bivariate
analysis.
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CHAPTER 1: INTRODUCTION
This section introduces the research study. First and foremost the server
virtualization (SV) background is discussed. Secondly, the background and
overview of the South African Department of Transport challenges experienced
within the datacentre due to demand in data storage that grows rapidly on a daily
basis is presented. The purpose of the study and the problem formulation is also
discussed. Moreover the research questions and research goal and objects are
presented in this section. Finally, the research disposition is outlined to provide the
present the purpose of this mini dissertation.

1.1

Introduction to the Research

The increasing use of technology and the advent of the internet are drastically
changing the way organizations do their work. In recent past every owner of the
motor vehicle had to physically go into the Licensing department to renew their
motor vehicle license. With the advancement of technology and the use of
management systems like the transport information system, the public can now
renew their motor vehicle licenses online. However, the dramatic increase in the use
of online resources with the large number of users interacting with the server often
lead to connections to be slow. These unexpected challenges have seen the South
African Department of Transport increasing the number of physical servers to meet
the rapid demand.
Thus, the increase of physical servers has a lot of financial implications. These may
include though not limited to; increase in the cost of the cooling system, high
electricity consumptions and the increase in storage space for the new machines.
To overcome these challenges, the organizations have to leverage on existing
legacy systems so as to extend to virtual infrastructure rather than keep on buying
new server systems. This dilemma may be solved by implementing server
virtualization to significantly reduce resource consumption while improving system
1|Page

performance. Currently the concept of virtualization has been extended to include
the movement of physical hardware to the virtual hardware (Hassess, 2007:1).

Virtualization technology is mainly deployed to integrate wasted resources within the
server hardware onto a lesser number of machines. It could also be used to mitigate
server

sprawls,

intensify

operational

efficiencies

and

performing

server

consolidation. On the other hand, virtual servers are used to mimic the behaviour
and capabilities of a stand-alone computer using single software. Hence, by
providing the abstraction of the physical boundaries of technology, virtualization
contributes to the applicable privacy of technology usage and guarantees more
performance whilst exchanging jobs resulting in extreme server utilization and
lowering costs (Yager, 2004a).

With the increasing harsh global economic environment, the Information Technology
(IT) budgets in any organization remain under pressure (Corbin, 2012). The
managers are increasingly getting frustrated as their targets for repayment rate of
return on IT investments becomes higher. There is a strong need for organizations
to leverage on IT investments that offers prospects for reduced costs, improved
productivity and increase business continuity. Since virtualization doesn’t only offer
reduced expenses and resource requirements, but also provides organization’s
robustness, agility and responsiveness it remains a good solution to all the outcries.
Utilizing server virtualization has ensured competitive advantage of organizations
and made IT departments more responsive to business needs of the organizations.
This study sought to explore factors that influence the implementation of server
virtualization in the South African department of transport. The study was
underpinned by a composite model of the Technology-Organisation-Environment
(TOE) and the Diffusions of Innovations (DOI). Data for the study was collected from
Gauteng province local municipalities department of transport and road traffic
offices. Collected data was analysed quantitatively using the Statistical Package for
Social Scientists (SPSS).
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1.2

Context of the Study

The South African (SA) department of transport has a number of servers running
different applications. These applications cater for different departments that include
finance and human resources. Other applications are used for the testing server,
server development, and remedy for timesheet capturing, call centre, transport
information system and other server hosting functions. The allocation of each
application to an independent server, led to underutilization of the installed servers,
unnecessary expenditures and lack of physical space in the data centre.

The department of transport has diverse servers that run different applications that
stores country wide drivers and motor vehicle data captured through the transport
information system. The transport information system was originally deployed to
2000 sites countrywide. When the system was deployed, it only had 4000 direct
users, 2000 printers and 1000 external users. There are more than 25 external
systems to system secure interfacing with web based access possibilities. The
number of users has increased over the years and currently there are over 2500
concurrent users performing transactions, queries and reports. The two centres
namely the Data Centre and the real-time mirrored Disaster Recovery Centre that
support immediate switch becomes overwhelmed with requests. This has in many
instances caused breakdown and has attributed to numerous complaints of
inefficiencies and ineffectiveness.
The growing usage of the internet has increased peoples’ awareness and ability to
use online services. On the other hand, the automation of private sectors like banks,
insurance companies and trade centres, has put pressure to the South African
government departments. The public sector is constantly being criticized for
inefficiency and ineffectiveness by the public that keep on demanding for better and
less expensive services. This has necessitated government departments to
restructure its technological infrastructure to meet the public demands. However,
the department of transport have mainly concentrated on acquiring more hardware
3|Page

to improve service delivery. The compatibility and complexity involved in integration
process has at many times lead to slow system performance. In many cases when
an extra server is added, more heat is generated in the data centre and upgrade to
the cooling system becomes compulsory. This requires more personnel to be added
in order to administrator the maintenance of the different servers. Additionally this
requires third party Service Level Agreement (SLA) with hardware support vendors
for the different servers which is often too expensive.

Due to ever increasing changes in IT environment, new innovations always emerge
on the market. As an effort to cope with these innovations, the department requires
the IT staff to upgrade these servers from time to time to suit the new changes.
Apart from this being strenuous on the side of IT staff, the process takes too long
due to the numerous servers that ought to be upgraded. This upgrading process is
not only cost ineffective but also distracts the normal working process. Another
dilemma rises during the downtime for hardware maintenance. Hence, the time
spent reconfiguring each physical server leaves the department’s workers with
accumulated workloads and clients complaining of inefficiency and poor service
delivery. This imposes increased operational costs for the department, unnecessary
delays, and unproductiveness.

1.3

Problem Statement

The increase in the number of servers resulted in multiple storage of data that has
led to challenges that includes but not limited to; lack of compatibility, poor
integration and slow system performance. The dramatic increase of the number of
users on the transport information system at the department of transport has led to
the acquisition of more servers that were not initially budgeted for. Data processing
is increasingly becoming slow resulting to ineffectiveness, inefficiency and inability
to respond to the rapidly increasing number of requests from clients. This has
caused public dissatisfaction leading to numerous complaints and upheavals. Public
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dissatisfaction and the inability to respond to the rapidly changing IT environment
have left no doubt that the department of transport needs server virtualization.

The gap that was identified by this study was that, the factors needed for substantial
server virtualization has not been sufficiently researched in the context of the
department of transport.

1.4

Research Questions

The primary research question that informed this study was:
“What are the factors that influence the implementation of server virtualization within
a SA Department of Transport?”

1.4.1 Secondary Research Questions

The secondary research questions were:

1. What factors influences server virtualization?
2. What are the technological, organizational and environment factors that
influence server virtualization?
3. How could server virtualization improve business agility and continuity in a
transportation environment?
4. How could the identified factors be used to develop a framework for the
implementation of server virtualization in the transportation environment?

1.5

Goal and Objectives

The goal of this study was to develop a server virtualization framework for the SA
Department of Transport.
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1.5.1 Specific Objectives of the Study

The specific objectives of this study were:
1.

To determine the factors that influence server virtualization.

2.

To determine the technological, organizational, environmental, and
individual factors that influence server virtualization.

3.

To establish and determine ways of using server virtualization to improve
business agility and continuity within the transportation environment.

1.6

Justification of the Study

The evolution of IT and the impact of its breakthrough imply that technological
innovations could either enhance or destroy an organization’s competence. There is
a significant increase in the usage of virtualization in the small to midsize
businesses (SMBs) worldwide to reduce expenses, enhance business continuity
and to fast track their operations. Researchers Mergen et al., (2006) put it that;
server virtualization is essential in reducing an organization’s costs. This is achieved
through consolidation of server hardware, reduction of time taken to provide new
machines, separation of various systems to eliminate operating system failures and
ease of managing numerous resources. Hence, establishing and determining
factors that influences server virtualization implementation is paramount.

Return on investment (ROI) of server virtualization is determined based on the
degree to which server sprawl is lessened, reduction in energy consumption and
other infrastructure, cooling systems, unending costs for IT support and having
more floor space due to reduced number of servers (Lahoty & Hurkadli, 2009:4 - 5).
However, this can only be achieved if organizations implementing server
virtualization do so with an informed decision.

As researchers (Adams, 2012; Yager, 2004b) noted, relevant studies need to be
conducted such that managers within the organization could be helped to avoid
6|Page

unnecessary failures.

Yager (2004a), further asserts that when apposite

frameworks are used organizations will benefit in many aspects that include but not
limited to; reducing the complexity by simplifying operations and maintenance. The
server virtualization assists organizations to drastically save costs by redirecting the
investment into value-added opportunities by enabling flexibility and agility in service
delivery. It takes less time during disaster recovery by eliminating recovery steps
and standardizing recovery process. However, server virtualization minimizes the
downtime period and IT service disruption and complexity compared to traditional
servers. The server virtualization enables the personnel to move running virtual
machines to another host without interrupting services.

Cloud computing provides is a self-service access through a shared computing
resources via the network that offers reduced costs, flexibility, efficiency and
capacity utilization of the server (Carroll et al., 2010). The cloud computing is
incorporated into virtualization infrastructure. However, cloud computing can be
implemented independently without virtualization. Cloud and virtualization together
help to provide most effective resources, on-demand utilization, flexibility and
(Carroll et al., 2011) scalability. Cloud was initially applied as an outsourced/hosted
model which was then gradually adopted within the enterprise firewall as
architecture. On the other hand virtualization was embarked on a new venture within
the borders of enterprise firewall and then utilized in the hosted surroundings
(Lundstrom, 2009).

1.7

Contribution of the Study

The contributions of this study are twofold;

1.7.1 Theoretical Contribution of the Study

Server vitalization being a new concept, much of its literature is still lying on the
service providers’ websites, whitepapers and magazines. The literature and
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empirical evidence gathered in this study is of a great contribution to the information
systems body of knowledge as researchers will use it for future research relating to
server virtualization. Similarly, the framework that was developed by this study will
be extended or replicated by other researchers in future studies focusing on
implementing technological innovations. Hence, this study makes a significant
theoretical contribution to the information systems body of knowledge.

1.7.2 Practical Contribution
The use of server virtualization increases the organization’s potential to reduce
costs and increase productivity and operational benefits. Hence, the framework
developed by this study will be of great use to management and IT professionals.
This framework will be put to use by these practitioners to gain awareness of how
they can improve, flexibility in systems and applications, develop key strategic
initiatives for the business and to make informed decisions when implementing
server virtualization within their organizations.

1.8

Research Disposition

The first chapter of the dissertation discussed the concept of server virtualization
and how server virtualization has been applied generally in the transport
environment. The chapter also discussed the background of the study, the research
problem as well as the questions that determine the path of the whole research.
Further, this chapter also discussed how the research questions drawn from the
research problem are to be answered by carefully following the set research
objectives.

Chapter two discusses the server virtualization literature, providing more information
about the benefits of server virtualization, shortfalls and their business aspects
including the difference between cloud computing and server virtualization. The
details regarding the importance of information technology in the transportation
8|Page

sector are explained. However, the various IS theories were used by other
researchers for the implementation of new technology namely Technology
Acceptance Model (TAM), Unified Theory of Acceptance and Use of Technology
(UTAUT), Information System Success Model. Hence, for this study the Diffusion of
Innovation (DOI) together with Technological Organizational Environment (TOE)
were used to underpin the study.

Chapter three discusses the research methodology providing the research approach
and data collection used in this study. Data was collected by using the close-ended
questionnaire that was developed based on the server virtualization framework. This
study used the quantitative research approach my means of survey researcher. The
study followed the positivism paradigm in order to explore and determine the
patterns in data analysis. The unit of analysis for this study is the individual. Hence,
the ethical consideration with the set rules and guidelines are also explained.

Chapter four discussed the data analysis and findings. This chapter present the
results of the data collected by generating the descriptive analysis, correlation,
regression analysis together with the Chi-Square test analysis for testing the
hypotheses.

Chapter five discussed the conclusion and interpretation of the results and
recommendations for the SA department of transport. However the implications in
relation to each construct are also analysed. The limitation of the study is also
explained in detail. Figure 1.1 shows the visualization of the research disposition of
this study
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Figure1.1: Research Disposition
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CHAPTER 2 : LITERATURE REVIEW

This chapter discusses the literature relating to the server virtualization (SV). It also
details the benefits which SV renders to organizations that implement it. The
chapter further discusses and gives the comparison of SV and Cloud Computing
(CC) including the likely shortfalls of CC as compared to SV. Furthermore, related
work of the application of information technology (IT) in the transport sector is
discussed. From this observation the chapter drew the conceptual framework from
related studies. Several relationships are hypothesized and the deduced
hypotheses are tested in the proceeding chapters.

2.1

Information Technology in the Transportation Sector

Information and Communications Technologies (ICT) has been widely applied in all
modes of transport system worldwide. These have been mainly in areas that
include; operational, management of networks and freight transport systems, and in
providing information for guidance to the users (Giannopoulos, 2004a). Systems like
transport management information system (TMIS) have been used to gather the
information regarding traffic flow, road signs and markings, public transport, traffic
safety and traffic signals. On the other hand, Intelligent Transport Systems (ITS)
applications have played vital roles in the traffic information and real time travel
system. They have been specifically used for; journey planning, freight information
for the usage of road capacity, electronic toll collection, and traffic demand
management for traffic congestion and road transport (Nelson & Mulley, 2012).

However, as Coutinho et al., (2011) noted, much as there is wide publicity for IT
consumerization and advocacy for virtualization, little has been done to implement
server SV to save organizations the ever huge IT budgets. Some researchers
(Bourne, 2011) have attributed it to lack of awareness whereas others (Verduijn et
al., 2001) have attributed it to lack of apposite frameworks to help organizations
11 | P a g e

when addressing these issues. This study therefore suggests a framework that will
embrace all factors that are needed for SV implementation.

2.2

Server Virtualization

Server virtualization may be looked at as the management of many workloads
running within the virtual machine by applying the association rule discovery data
mining technique to forecast level of user access (Prangchumpol et al., 2009).
Server virtualization is the answer for disaster recovery and could be looked at as
the principal of strong resource scheduling (Wei, 2011:25). The implementation of
server virtualization by senior IT management in the data centres are part of the
consolidation strategy because organizations require good and reliable IT
applications to empower them to reach their business goals (Daniels, 2009).
Researchers (Robb, 2011; Sligh, 2010:7) argued that the server virtualization
technology enables a single server to be divided to run multiple instances of
operating systems. They also noted that SV enables the user to run several virtual
machines on a single physical machine. In such instances they argued that SV
enables virtual machines to share the resources of one physical workstation across
various environments and to allow the partitioning and division of system resources
between virtual machines.

2.2.1 Server Virtualization Implementation Parameters

According to Jingxian (2011), implementing server virtualization could solve the
organization’s problems relating to the rapid rise of servers in data centres that
increases power consumption. He further asserts that virtualized servers improves
productivity of equipment and reduce energy consumption hence reducing
operational costs. However, much as his study gives detailed benefits of server
virtualizations, it shows little attentions of how best organizations could implement
the technology.
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Other researchers (Prangchumpol et al., 2009; Robb, 2011; Sligh, 2010) compares
several key parameters and demonstrated the effectiveness of virtualization
techniques in evaluating the performance of data centre applications running on
non-virtualized and virtualized servers. The virtualized servers were evaluated using
the V-Motion technique with maximum server consolidation. However, many of
these studies are more of adverts than informing. Organizations need to know those
factors, the dos’ and don’ts of server virtualizations so as to realize its full benefits.
Hence the server virtualization studies concentrated on benefits of virtualization and
didn’t report on factors that influence effective implementation.

On the same note, in the research of (Morgan, 2007), it is noted that the speed of
adopting the server virtualization technology may not be as high as many surveys
indicated. This was also echoed by other researchers (Schreck, 2009) who noted
that organizations need to pay attention to not only technological and financial
aspects but to all factors that deem important for effective server virtualization
implementation. This study also believes that, with the increasing speed of
technology evolution, there could still be more other factors that need to be
investigated for successful implementation of server virtualization. Such factors
should be treated together with the much advocated financial and technological
ones.

2.2.2 Benefits of Server Virtualization

According to Jingxian (2011) virtualization can reduce the rate of adding servers,
ensure simpler server management, improves server utilization, and sustains
network flexibility and reliability to improve business elasticity. As reported in Robb
(2011), virtualization enables organizations not to buy more servers when more data
storage is needed to run the business. In particular, consolidation of a lot of servers
into one enables the organization to save on maintenance and save money on
running many servers. Virtualization improves backup and disaster recovery.
Furthermore, virtualization a) offers organizations the benefit to replace aging
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hardware (Crum, 2011), b) reducing utility bills as energy usage is much lower, c)
offer the ability of remote access thus give the employees the flexibility of working
from home or any branch (O'Donnell, 2010). However, the studies conducted
showed little attention on how best organizations could implement the technology.

According to Sligh (2010), the business benefits of SV are to reduce the operating
expenses, improve business continuity, service level agreements (SLAs) on IT
services and customer service enables the business to respond better to new or
unplanned service request sent to IT. Overall the virtualization reduce costs,
improves business continuity and business agility. Provide organizations with the
value of cost savings, better availability and increased agility. Hanson (2010)
reported that organizations manage their IT resources by adapting to new
technology in order to lower the economic pressure. Hence the benefits of
implementing the server virtualization are not only to save energy but also to
improve service delivery and increasing the system performance.

2.2.3 Shortfalls of Server Virtualization

The shortfall of server virtualization is identifying the key changes that must be
performed by IT department in order to have a smooth implementation. The
organization need to

identify the capacity needed for the virtual infrastructure

before considering the implementation of server virtualization (VMWare, 2006).
However, the organization must be certain that they have skilled IT staff with the
knowledge of virtualized environment to manage and safeguard the virtualization
initiative.

2.2.4 Business and Financial Aspects of Server Virtualization

AMD, 2012 states that the server virtualization affects the decision making of IT
investment in the organization. Underused servers are a waste of money.
Decreasing the number of physical servers in the data centre by implementing
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server virtualization reduces cost of energy and cooling. The cost savings of
virtualization are influenced by the oldness of the hardware and the amount of data
being processed. The cost of virtualization should be well managed by human
intervention through the use of e.g., specialized software. Furthermore, the
realization of cost savings of the energy consumption and cooling system are due to
the mixture of factors which are performance, processing capacity, and cost to run
and manage the servers within the organization. Hence, organizations need to
understand how virtualization will enable them to save computing costs by looking
at the combination of system management, hardware, software and silicon.

Hardware and software enables the processing of data influenced by the amount of
memory on the server, type of processor and the hard drive of the machine. Hence
the hardware and software are major factors of server financial performance. The
processor of the server influences the economic effects of virtualization by handling
data processing quicker. Hence, running more virtual machines on a physical server
enables effective data processing. The processing of large data coming from the
network takes less time and it provides flexible processing capacity and dynamic
power consumption. System management and overhead - reduced number of
machines enable the organization to save operational costs by reducing the number
of people required to maintain the machines. Renting or owning the facility to store
large number of machines is expensive. However, maintaining less floor space and
using a reduced amount of cooling and energy consumption will cut costs.
Gartner (2011) avers that financial benefits of server virtualization are to reduce the
costs of buying more hardware and reduce time taken to provision the server.
Again, SV improves the disaster recovery and reduce the costs of upgrading or
maintaining the servers. The SV fast tracks the release of applications. The
organizations that implemented SV gained a substantial operational efficiency
caused by less server interruptions, higher utilization and less incidents. Hence, SV
requires the IT staff to perform less rework, testing and maintenance. Furthermore,

15 | P a g e

the following costs are reduced, hardware, disaster recovery, maintenance. Hence
the reduction of server provisioning time and faster release time for applications.

According to Principled Technologies (2011), organizations save costs with
virtualization by reducing the number of hardware needed by the business. Hence,
the organizations save costs by having less number of servers to service, buy and
manage. The staff devoted to server maintenance and management is few. The
organization will save drastically on the electricity bill due to less power usage and
lower employee wastage productivity due to server downtime. Furthermore,
virtualization reduces the likelihood of federal and industry regulatory compliance
fines due to lost data.

2.3

Server Virtualization and Cloud Computing

Virtualization provides dynamic provisioning and de-provisioning and automatic
allocation of resources when needed. Hence, virtualization is the primary element of
cloud computing (Carroll et al., 2010b). Cloud computing makes use of virtualized IT
resources including servers, network and storage devices. Furthermore, the cloud
computing offers resources on demand as a service to its clients through pay per
use basis with the use of virtualization resources and network. The internet plays a
bigger role in the cloud computing environment. The cloud computing enables the IT
systems to be managed remotely from anywhere in the world to access and
manipulate the data via server (Wang, 2011).

2.3.1 Comparison between Server Virtualization and Cloud Computing

According to Jalin (2012), the hypervisor software offered by virtualization, controls
access to the physical server. Hence, hypervisor enables the user to run multiple
operating systems on the same physical machine. For example, when people work
from home they have to login to the host server in order to access the company’s
information. SV enables effective delivery of IT services in the organization.
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Virtualization cuts costs for the organization by removing the complexity for users.
The cloud computing, builds up on top of the virtualized infrastructure. As reported
in Cavoulian (2008), within the cloud computing environment, sensitive personal
information is stored which raises security concerns and privacy. The fact that the
information is stored in the database and scattered on the internet is a security
concern. The summary comparison between SV and CC is explained in Table 2.1.
Table 2.1: Summary of Comparison between SV and CC

Cloud Computing

Server Virtualization

Provides application services through the internet

Enables the organization to consolidate servers

(Armbrust et al., 2010).

and do more with less hardware.

Both

empower

organizations

to

solve

the

problems of capitalizing on the use of available

Consolidation of data centre reduces costs and
improves operating competences (King, 2010).

resources.
Offers an accessible infrastructure and software

Reduction in floor space for new servers and

off site, saving labour, hardware and energy

reduction of energy consumption (King, 2010).

consumption.
The cloud can be used by organizations that

As the business grows, more physical machines

have limited budget and resources to manage

and dedicated resources are needed to meet the

the servers (Hayes, 2008).

business needs.

The cost of software upgrades and license

Virtualization reduces the operational costs by

renewals is very expensive, therefore companies

imposing a logical deployment strategy that will

opt for cloud computing.

lead to advanced standardization.

Provides measured resources while paying for

More servers running on the same hardware.

what you used.
Private cloud used by organizations alone on site

Virtualization must be included into the strategic

or off site.

plan of the organization in terms of IT investment
planned for the year.

Public cloud contains services owned by an

The costs associated with server virtualization

organization and sold to the public or large

must be handled at the business level.

groups.
Hybrid cloud infrastructure made up of two or

Proper planning before implementing the server

more clouds while sharing technology to allow

virtualization is very important because it will

data and application portability.

affect the business and its core functions (King,
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2010).
Cloud computing eliminates the hiring of in-house

Virtualization reduces the complexity of IT

IT staff required to maintain servers (Mell &

service management by introducing automated

Grance, 2011).

management processes (King, 2010).

Cloud consist of Software as a Service (SaaS) –

With virtualizations, a virtual image can be

offers their customers the ability to access

moved from one machine to the other without

applications that are hosted on the service

downtime (King, 2010).

provider’s cloud infrastructure.
Platform as a Service (PaaS) – offers customers

The IT departments are forced to fight the data

the

software,

centre sprawl because of the increasing demand

programming languages and services maintained

of information technology resources (Hanson,

by the service provider (Sharma & Kanungo,

2010).

deployment

of

the

tools,

2011)
Infrastructure as a Service (IaaS) – offers

Virtualization offers businesses the ability to

customers the ability to customize applications,

combine underutilized servers into integrated

process provisioning, storage, networks and

systems (Hanson, 2010).

other computing resources. Offers cheaper pay
as usable services than buying servers (Sharma
& Kanungo, 2011). Business Process as a
Service (BPaaS) offers customers the packaged
business process services with IaaS, PaaS and
SaaS (Huber, Mangalathumadam & Pithawalla,
2012; Mell & Grance, 2011).
(Source: Own observation)

2.3.2 Shortfalls of Cloud Computing over Server Virtualization

Cloud comes with security risks related to centralization. Any implementation of new
technology has unanticipated consequences. Shortfalls of cloud computing are
dependent on internet connectivity which is prone to service interruptions at any
time (Landstrom, 2010). However, in-house servers are wired. Cloud computing is
susceptible to simple bandwidth issues. Having more internet traffic on the network
during peak hour slows down the connection. There’s a risk of outside attack which
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threaten client access. Some organizations have sensitive data that cannot be
transferred off site.

When the organization already invested in IT and has an IT department with
technicians, servers and software would be reluctant to move to cloud computing.
Furthermore, the organization will run a risk of being down for a prolonged period
when the system upgrade goes wrong. Lastly, there’s a risk of security breaches
when storing data off-site because organizations won’t have control over their data
(Huber et al., 2012). Virtualization is vital for cloud computing. Cloud computing
runs multiple user applications at the same time. The use of virtualization within a
cloud environment enables users to run multiple applications at the same time.
Virtualization ensures the recovery of services, hence cloud computing makes use
of Virtual Machines for quicker response time. However, the mapping of the
business needs to the IT resources can be achieved through virtualization
infrastructure (Foster et al., 2008).

2.3.3 Benefits of Cloud Computing over Server Virtualization

The CC provides the user with the self-service mechanism that empowers the
usage of cloud resources without the human interaction between cloud computing
service provider and the user. Therefore, the CC provides user-friendliness,
proficiency and cost savings to the users and cloud service provider by removing
the human interaction (Krutz & Vines, 2010).

2.3.3.1 Server Virtualization Benefits

The benefits of SV are explained below:
a) Cost Reduction
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Server virtualization reduces operating expenses whilst improving customer service
and business continuity. Further, the support and maintenance costs are reduced.
The electricity usage is also reduced (Rasmussen, 2009).

b) Business Agility

Hence, the SV enables quick IT response to customer request which suggests
business agility. Organizations recognise the increase in value regarding the high
returns on capital investments whilst implanting better IT delivery on SLAs set by
the business. Virtualization enables organizations to deliver projects faster and
higher value and providing better security and responsiveness. Guaranteed high
security of customer and financial data kept on the premises of the organization
(Carroll et al., 2010; McCracken, 2011).

c) Consolidation and Utilization of Server

Virtualization simplifies the IT infrastructure and provides fully utilization of server
resources (Singh et al., 2008; Zhang, Li & Guan, 2008). Furthermore, SV enables
organizations to consolidate the IT infrastructure and optimize projects and services
as opposed to silos (Dawson, 2011).

d) Disaster Recovery

With SV, IT systems are less likely to fail because of quicker server restoration. Also
reduces the cost of downtime (lost productivity, lost sales or damaged reputation).
Virtualization provides an insurance policy to organizations in terms of disaster
preparedness (VMWare, 2009).
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e) Business Continuity
Every business’s main goal is to increase their profits and growth. When the server
maintenance is done, there is no downtime experienced by the users hence the
business continues to provide services to their clients.

f) Quicker Deployment

Adopting SV allows for ease of deployment of system and services. Additionally, SV
enables flexibility of the information system architecture (Hsieh, 2008; Sehgal &
Ganguli, 2006).

g) Support from Management

The management invest on the new technology that improves their business
processes and gives them competitive advantage. On the other hand, the users
welcome a new technology that enables them to work smarter. Hence, the support
from top management and the users is imperative (Wixom & Watson, 2001).

h) Improved Security and Control

Virtualization offers complete impression on the security of virtualization systems
and physical servers (Li et al., 2012).

i) Data Centre Design

Virtualization saves space, electricity and cooling requirements which promotes a
greener data centre (Dawson, 2011; Li et al., 2012).
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j)

Easy management and Administration

The SV reduces time for system management, have a less number of physical
servers in the data centre. The amount of time taken to perform maintenance is
reduced. Hence the reduction in maintenance workforce and less service
interruption (Rasmussen, 2009; Zhang et al., 2008).

k) Application/infrastructure innovation

Virtualization boosts the efficiency of hardware usage and application performance
thus enabling manifold of applications to work in a combined flexible way (Dawson,
2011).

2.3.3.2

Cloud Computing Benefits

Cloud computing reduces the operational costs and software licensing costs (Foster
et al., 2008). Furthermore, organizations only pay for computing power they used.
Cloud computing increases the efficiency by enabling the resources to devote to
running the business instead of running the in house IT department. In return the
organizations are not forced to use an old technology instead the cloud provider will
perform the necessary upgrades needed. Customers can access the cloud from
anywhere with the web browser. Cloud provider can give better security gains and
reliability. The cloud provider offers the customer the 24 hour support (Carroll et al.,
2010a).

2.4

Related Studies

Several researchers such as Evangelista et al. (2005); Perego et al. (2011) and
Giannopoulos (2004) have discussed and argued that numerous factors influence
the use of ICT in transportation sector. These factors may vary from one
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organization to another depending on size and structure. These factors contain but
not limited to following:

a) Management of the Environment and Planning

The ICT helps communities to reduce amount of pollution created by the
vehicles and to improve the transport management systems and to reduce
congestion. The technologies that are used within the transportation industry
are telecommunication (e.g. emails and video conferencing), transport and
traffic information systems e.g. in South Africa we have the electronic
national traffic information system (eNaTIS). Firstly, the implementation and
utilization of ICT within the department of transport has a positive outcome in
planning and measuring the various parts of the transport sector. Secondly,
the organizations must invest more in ICT and lastly, evaluate the
government’s efforts to support the use of ICT in the management and
transportation systems (Koski, 1997).

b) Effect of ICT on Societies

The analysis of the impact of ICT within the transport sector and transport
behaviour is almost not enough. The use of ICT may cause changes to socioeconomic changes and give positive feedback on the transportation behaviour
(Koski, 1997).

c) Governments

and

Private/Public

Role

in

Initiating

Technology

Innovations

The availability of public policy to support the exploitation of externalities
related to network technologies. The regulations and legislations are required
to protect the personal data and privacy, the intellectual property rights stored
on the traffic information system within the transport sector (Giannopoulos,
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2004b; Koski, 1997). Table 2.2 details the summary of factors influencing the
server virtualization gathered from the literature.

Table 2.2: Summary of Influencing Factors of Server Virtualization from Literature
Factor
Top management support.
Establish a non-production environment.
Reduce power consumption and cooling shortfalls.
Improve ease of operations, reduce operation/maintenance, times,
reduce provisioning and the deploying of new applications.
Support the Disaster Recovery.
Improve agility, customer service and higher application availability
and reliability.
Improve server utilization and to gain efficiencies.
Improve security.
Reduce the number of servers to be managed.
Reduce costs or increase cost savings.
Consolidate servers for migration activity.
Reduce shortage of floor space to keep more servers.
Improve customer service and business agility.
Culture of the organization.
Communication.
Compatibility.
Cost effectiveness.
(Source: Own observation)

2.5

Related IS Theories for IT Implementation

Different researchers (Davis et al., 1989; Venkatesh et al., 2003; DeLone &
McLean, 2003) have developed several frameworks and models to inform IT
acceptance adoption and their usage. Among them are the Technology Acceptance
Model (TAM), (Davis et al.,1989), Unified Theory of Acceptance and Use of
Technology (UTAUT), (Venkatesh et al., 2003) and Information System Success
model (DeLone & McLean, 2003). TAM and UTAUT has been in the lead in the
studies of acceptance and use of technology.
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2.5.1 The Technology Acceptance Model

TAM was developed by Davis (1989) to forecast the acceptance and usage of
information technology within the organizations. Hence, TAM projected and
confirmed that the use of technology is influenced by the employee’s behavioral
intention to their perceived usefulness and perceived ease of use of that particular
technology (Kalema et al., 2011). The TAM was commonly used by researchers for
the experience, computing support, enjoyment, computer anxiety, system quality
and compatibility (Lee et al., 2003). Other researchers have extended the TAM
model by introducing extra constructs to validate external factors for perceived
usefulness, behavioral intention and perceived ease of use by users (Benbasat &
Barki, 2007; Goodhue, 2007; Lee et al., 2003). As Benbasat and Barki (2007)
suggested, the extensive use of TAM by many researchers has diverted
researchers attention from the information systems objectives of extensively
understand the factors influencing the implementation of new technologies.
However TAM is not suitable for this study as the factors identified on the research
objectives are not covered in the TAM model.

2.5.2 The Unified Theory of Acceptance and Use of Technology

Unified Theory of Acceptance and Use of Technology (UTAUT) is used by
managers to evaluate the new technology introduced into the organization and to
understand what can influence the users to accept and adopt the new system or
technology (Venkatesh et al., 2003). However, UTAUT was designed to evaluate
how to influence students to accept and adopt the new system or technology
(Venkatesh et al., 2003). In this study, we assess the employees of the organization
that are responsible for the management and maintenance of the servers in the data
centre. Hence the environment is different. After development of UTAUT
(Venkatesh et al., 2003) suggested a modification of the model in order to get a
reliable forecast of the results. This has made UTAUT more complicated. TAM has
been the most often used theory then UTAUT for the adoption of new technology.
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UTAUT is cited in a lot of researchers but not the chosen theory for this study. A
small number of researchers made use of full UTAUT theory (Williams et al., 2011).
However, UTAUT was found not very suitable due to the fact that it was developed
to assess usage of technology rather than implementation. The present study deals
with how best server virtualization could be implemented. The technology innovation
of server virtualization is not yet in place.

2.5.3 The Information System Success Model

The Information System Success Model was developed to rate the success of
information systems at the organization by focusing on the system quality,
information quality, use, user satisfaction to assess the individual impact and
organizational impact (DeLone & McLean, 1992). Hence, DeLone & McLean (2003)
revised the model by adding the following: service quality, intention to use and net
benefits. However, Wong (2011) revised the model to include the adaptability of the
existing information systems into the future technologies and also to adapt to
changes in the environment.

However, the information system success model addresses issues to do with the
information and system quality. It is evident that IT innovations are influenced by the
environment in which they are deployed (Wong, 2011). On the other hand, like what
other researchers (Kalema et al., 2011; Venkatesh et al., 2003) suggested
organizations in which IT innovations implemented play a critical role in their
implementation. Therefore, this study found it paramount to use theories that
incorporate the environment and the organization in which IT innovation are
implemented.

2.6

Conceptual Framework of SV

This study identified two theoretical frameworks to underpin it. These are
Technology Organization Environment (TOE) (Tornatzky & Fleischer, 1990) and
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Diffusion of Innovations (DOI) (Rogers, 1995, 2003). The above two theoretical
frameworks will strengthen each other when assessing the potential for undertaking
SV at the organizational level. Each theory is presented below.

2.6.1

Technology Organization Environment

Tornatzky

and

Fleischer

(1990)

developed

the

Technology

Organization

Environment (TOE) framework to analyse the adoption/implementation of new
technology in the organizations. Three constructs to influence the decision to adopt
new technology are technology, organization and environment.

Technological construct helps to establish whether the existing infrastructure will
still be useful with the SV and therefore this construct relates to the evaluation of the
existing technology in the organization. In particular, this construct views the
business infrastructure in terms of hardware, software and network structure.

Organizations construct looks at the top management support in the adoption of
new technology. It’s easier for the management to influence the whole organization.
This construct view the size, structure and culture of the business.

Environmental construct assess the organization’s relationship with their
customers and services offered to them. It ensures that organization has skilled
people within its IT department to deal with issues of SV. External factors are
customers, suppliers, competitors, economic, political, social and technological.

Technological innovation decision making construct mediates the three
constructs namely the organization, technology and the environment.
From the literature review this study identified several attributes that explains the
latent constructs. These attributes are as demonstrated in Table 2.3.
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Table 2.3: Attributes of the TOE Constructs
Constructs

Technology

Environment

Organization

Technological
innovation
decision making
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Attributes
Reliable network.
IT innovation.
Cost of server downtime.
Data security through network firewall.
Scalability of server.
Data loss.
Storage of confidential information.
Server security concerns.
Disaster recovery.
Server overutilization.
Running of large number of applications.
System hanging whilst retrieving large data.
Competitor putting pressure to organization to
adopt.
Strength and weaknesses based on competitors.
Organization gains competitive advantage after
adoption of SV.
Customers putting pressure to organization to
implement SV.
Customer demand SV to increase system
performance.
Customers need faster connection.
Vendors/suppliers selling SV.
Organization loyal to one specific vendor.
Awareness of other vendors.
Credible vendors to consider.
Top management knowledge.
Top management support.
Financial resources in terms of employee training.
Strategic plan with IT investment.
IT department to support new innovation.
Size of organization.
Network users.
IT infrastructure.
Budget for new innovation.
Resources.
Trained employees.
Need for proper training.
Evaluation of new technology.
Step by step procedure.
Helpdesk support.
Enough time to plan for training.
Investigate the compatibility of systems.
(Source: Own observation)

2.6.2 Diffusion of Innovations

The Diffusion of Innovation (DOI) theory was developed to explain the process of
new innovation diffusion. The factors influencing the decision for organizations to
adopt a technology and evaluate the readiness and willingness of the organization
to adopt a new technology are relative advantage, compatibility, observability,
complexity and trialability (Cooper & Zmud, 1990; Rogers, 1995, 2003). However,
this study will only utilize four of the five constructs of DOI. These are complexity,
compatibility, relative advantage and trialability.

Complexity constructs: In this study this construct will help to assess the difficulty
of understanding and implementing the server virtualization from the viewpoint of
the potential adopter. Factors are attitude towards the new technology.

Compatibility construct: This relates to ensuring that the existing infrastructure in
the organization will be compatible with new technology (server virtualization
technologies) to be adopted. View the existing infrastructure if is compatible with the
new technology to be implemented.

Relative advantage construct: This construct will communicates the opportunity to
save costs, increase productivity and gain competitive advantage by adopting SV.
The innovation is relative advantage when its benefits are greater than its
predecessor and reduced cost of maintenance. (Carter & Belanger, 2005).

Trialability construct: The scope goes as far as when the organization gives the
opportunity to implement server Virtualization on the small scale and less intensive
to get the look and feel of the technology for a few days. However the organization
can modify the potential technology in order to review if it meets their specific
business needs.
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DOI theory suggests that if a new technology gives the organization a competitive
advantage and easy for the users to understand, can be trialled, is compatible with
existing infrastructure then the management won’t hesitate to adopt the new
technology. The attributes for DOI constructs are demonstrated in Table 2.4.

Table 2.4: Attributes of DOI Constructs

Constructs

Attributes
Compatible with all aspects of business operations.
Good fit with other software and hardware.

Compatibility

Compatible with current business operations.
Good fit with the way we operate.
Fit well with our working style.
Effective management of operations.
Improve quality of operations.

Relative

Enhance effectiveness of operations.

advantage

Quick performance of operations.
Greater control over operations.
Improve jobs.
Too complex for our business operation.
Server virtualization easy to use.

Complexity

Server virtualization user friendly.
Server virtualization frustrating.
Trying out server virtualization.

Trialability

Effective testing of server virtualization.
Staff trying out SV for a longer period.
(Source: Own observation)

2.6.3 Research Model

From the two theoretical frameworks a composite model was formulated to underpin
this study. From DOI four constructs were selected complexity, compatibility,
relative advantage and trialability. On the other hand all the four constructs from
TOE were taken with some modification to the technology construct to fit the
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purpose of this study. This construct was renamed technological factors. Figure 2.1
represent the research model for the server virtualization implementation.

Figure 2.1: The Research Model for Server Virtualization Implementation
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2.6.4 Research Hypotheses
a) Complexity

Many IT innovations are considered difficult to use. This implies many users will
perceive the innovation as effortful to use. Hence, the implementation of SV
requires the organization to have skilled employees with technical experience.
Among the resources needed by the organization for SV are IT infrastructure and
technical skills (Rogers, 2003). From this perspective the study formulated its first
hypotheses.

H1: Complexity when mediated by technology innovation decision making will
influence server virtualization.

b) Compatibility

The innovation must be compatible with other technologies within the organization.
The innovation must improve the way the organization operates in order to be
implemented. If the new innovation does not meet the business needs, is bound to
fail (Chuchuen & Chanvarasuth, 2011). Hence the use of server virtualization must
be compatible with the other application servers the organization have. From this
perspective the study formulated its second hypotheses.

H2: Compatibility when mediated by technology innovation decision making
will influence server virtualization.

c) Relative Advantage

Users should perceive server virtualizations as having value and help them to
achieve their work related objectives. Further still, it is expected that when server
virtualization is implemented, the users will perform their task with a hope of
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improving their work output. From this perspective the study formulated its third
hypotheses.

H3: Relative advantage when mediated by technology innovation decision
making will influence server virtualization.

d) Trialability

Giving the user a new technology to use on a trial basis takes away the
uncertainties of the technology especially in the unfamiliar product. Virtualization is
a new technology that the organization can use to improve the service delivery and
increase the performance of the system (Chuchuen & Chanvarasuth, 2011). From
this perspective the study formulated its fourth hypotheses.

H4: Trialability when mediated by technology innovation decision making will
influence server virtualization.

e) External Task Environment

There are government regulations and policies as well as legislation that the
organization must adhere to before considering the implementation of SV. The
competition environment influences the organization to implement SV in order to
gain competitive advantage (Zhu et al., 2004). The competitive pressure from the
competitors influences the organizations to adopt technological innovations.
Furthermore, the use of new technology within the organization ought to improve
service delivery, enhance user satisfaction and increase operational efficiency (Zhu
& Kraemer, 2005). There’s a lot of pressure for organizations to implement SV
because of market trends from the industry (Chong et al., 2009). From this
perspective the study formulated its fifth hypotheses.
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H5: External task environment when mediated by technology innovation
decision making will influence server virtualization.

From the literature, several external factors were identified. Among these the
following were sought essential to the application of server virtualisation.

(i)

Competitors

Every organization strives to be the best in the market by making it’s services or
products differentiable and attractive to their customers. It is through this branding
that make organizations achieve competitive advantage. Hence, implementing
server virtualization will strengthen the way the organization does business and
provide service to the public. This implies that for the business to be unique and
differentiable from their competitors, they must take advantage of new innovations
like server virtualization (Murad & Thomson, 2011).

H5a:

Competitors will

influence

innovation decision making

for

the

implementation of server virtualization.

(ii)

Customers

Murad and Thomson (2011) noted that, the growing global competitive trends in
business have raised customers’ awareness and so do their needs. Today,
customers’ demands influence the organizations effort to come up and use new
innovations. Organizations have to come up with new products and services that will
keep them abreast in the competitive market. Hence, the customers’ expectations
must be considered in the implementation of new innovations within an
organization. From this understanding; the following relationship was hypothesized;

H5b:

Customers

will

influence

innovation

implementation of server virtualization.
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decision

making

for

the

(iii)

Suppliers/Vendors

The vendors work hard for their reputation to be noticed when advertising a new
technology. The ICT vendor well-known for reputable technology, outstanding
customer service and noble implementation track record enjoys being the first-class
choice when a prospective adopter assesses the ICT marketplace for a suitable
solution. Furthermore, the vendors put more effort in beefing up their reputation and
this can lead them to manipulate their customers. Hence, the organization that
makes their decision to adopt a new technology based on the reputation of the
vendor reduces the possibility of damage to their reputation in the event where
implementation problems arise in the later stage (Sieber & Valor, 2008).

H5c: Suppliers/Vendors will influence innovation decision making for the
implementation of server virtualization.

(iv)

Economy

The economy crisis controls the organizational decision to adopt new technology.
The economy affects the business decisions hence most companies put on hold the
reviewing or adoption of latest technology innovations (Murad & Thomson, 2011).
H5d:

Economy

will

influence

innovation

decision

making

for

the

implementation of server virtualization.

f) Organizational

The organizational factors comprise of tangible and intangible resources required by
the organization (Zhu et al., 2006). The senior management support in the
implementation of a new technology is crucial. The top management has more
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power to influence the entire organization to adopt the SV as a new technology
innovation. From this perspective the study formulated its sixth hypotheses.

H6: Organization when mediated by technology innovation decision making
will influence server virtualization.

(i)

Top Management Support

Bouchbout and Alimazighi (2009) said that the top management support is vital to
guarantee the benefits of implementing the server virtualization and must think of it
cleverly. When the top management has a good understanding of the benefits of
server virtualization, they will be committed to implement the server virtualization
into the enterprise.

H6a: Top management support will influence innovation decision making for
the implementation of server virtualization.

(ii)

Firm Size

The firm size is the main motivating factor that influences the organization to
implement server virtualization (Bordonaba-Juste et al., 2012). Larger firms are
prone to adapt new innovation than smaller or home-based businesses because
they have skilled resources and the availability of funds (Bell, 1995; Hall & Khan,
2003; Knight, 2001). However Jutla et al., (2002), argue that SMEs are more keen
to innovate and try out the new technology than large firms.

H6b:

Firm

size

will

influence

innovation

implementation of server virtualization.
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decision

making

for

the

(iii)

Financial Resource

When the organization does not have enough financial resources including specific
expertise and managerial skills then they can outsource to balance their available
resources. The lack of resources is similar to lack of financial resources for
implementation. The management support is very crucial to convince business
partners to join in as resistance to change may prevent the implementation of a new
technology (Bouchbout & Alimazighi, 2009).

H6c: Financial resource will influence innovation decision making for the
implementation of server virtualization.

(iv)

Strategy

The IT strategy should have SV as one of their IT investments plans for the
organization. Hence, the management will support the adoption of SV if is specified
as one of the IT investment in the IT strategy. The strategic factors are those effects
that your organization or business unit requires to achieve in order to prosper with
the stakeholders, including the customers, suppliers, employees, owners and other
organizations, business unit or individual that you rely on for victory (Graham,
2001).

H6d:

Strategy

will

influence

innovation

decision

making

for

the

implementation of server virtualization.

g) Technological

The technological construct is comprised of existing and new technologies in the
organization. The existence of ICT expertise is critical for the implementation of
server virtualization. If there is no availability of IT infrastructure and skilled
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resources, the implementation of server virtualization is doomed to failure
(Srivastava & Toe, 2007).

H7: Technological factors when mediated by technology innovation decision
making will influence server virtualization.

(i)

Reliability

Bouchbout and Alimazighi (2009) argues that organizations requires good and
reliable network because is a crucial technical concern in the implementation of
server virtualization. Recently the business communication makes use of internet
which requires increased bandwidth to transfer big files through emails. The use of
servers to store information within the organizations also needs a reliable network
for connection.

H7a:

Reliability

will

influence

innovation

decision

making

for

the

implementation of server virtualization.

(ii)

Security

According to Bouchbout and Alimazighi (2009), another crucial technical concern for
any organization is the security of their systems in terms of combating fraud and
securing the confidential data. Most organizations are concerned about placing their
confidential data like financial report and firms damaging security breaches. A
secured service communication for exchanging information with their partners is
required.

H7b:

Security

will

influence

innovation

implementation of server virtualization.
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decision

making

for

the

(iii)

Scalability

According to Bouchbout and Alimazighi (2009), the scalability is the ability for
organizations to improve the system size, scope, and functions. Virtualization will
increase the speed of data queried on the database thus improve service delivery.

H7c:

Scalability

will

influence

innovation

decision

making

for

the

implementation of server virtualization.

h) Technological Innovation Decision Making

This is the mediation for organizations to make decisions to implement SV
influenced by complexity, reliability, compatibility, trialability, organizational factors,
technological factors and external environmental factors as discussed above.

H8: Technological innovation decision making will positively influence the
implementation of server virtualization within the organization.

2.7

Summary

This chapter discussed the literature review for the server virtualization, the
underpinning theory and the conceptual framework. The suggested hypotheses to
be tested later in chapter 4 are also discussed. This chapter further discussed the
suggested hypotheses to be tested and its findings are presented in chapter 5.
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CHAPTER 3: RESEARCH METHODOLOGY

This chapter discusses the design and research methodology of the study. It also
details the techniques and procedures used for data collection and analysis.
Specific sub-sections presented in this Chapter are; research design, research
approach, research paradigm, research strategy, sampling, and data collection, unit
of analysis, data analysis and lastly the reliability and validity of data.

3.1

Research Design

This study sought to determine the factors that influence the implementation of SV
within a transportation sector. In the process of conducting this research, both
primary and secondary data were used. Secondary data was obtained by extensive
review of the literature in which several factors already identified by other
researchers were established and categorized. Basing on these categories and the
constructs of the conceptual framework, a measuring instrument in the form of a
close-ended questionnaire was formulated and developed.

The developed measuring instrument was tested for validity and reliability and then
used to collect the primary data from the pre-identified and sampled participants.
Quantitative methods were used to analyse the collected data using the Statistical
Package for Social Scientists (SPSS). The final report was done based on the
analysed data in relation to the reviewed literature. The research evaluation process
was conducted to check whether the study effectively answered the set questions,
achieved its objectives and was capable of making significant contributions to the
Information systems body of knowledge.

The research process steps that were carried out for this study are illustrated in
Figure 3.1 that was modified from Lastrucci (1963).
40 | P a g e

Review concepts
and theories
Define research
problem

Formulate
hyphotheses

Design the
research

Collect data

Analyse data (Test
hypotheses)

Review previous
research findings

Interpret and
report findings

Figure 3.1: Research Process Steps (Source: As Modified from Lastrucci, 1963)

3.2

Research Approach

The primary question this study sought to answer was;
“What are the factors that influence the implementation of server virtualization within
the transportation environment?” Basing on this question and the four secondary
questions that were set to answer it, this study identified factors from the literature
that were structured into the questionnaire for the participants to determine their
relevance to SV implementation. The questionnaire was analysed statistically to
determine the interdependencies between the factors and between the constructs.
The determination of these dependencies was relevant in establishing the effect,
importance and the interaction between these factors. Hence this research used
the quantitative research approach that was sought and relevant in achieving this
aim.

The quantitative research presents the breadth of attitudes of the individuals by
means of providing results that are measured and analysed using the statistical
procedures. Quantitative research enables the researcher to measure the collected
data in order to find the level of existence and trends and association between
several groups by using the statistical procedures. However, quantitative research is
unbiased, controlled, logical, valid and reliable. The data is analysed according to
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set rules in order to review any errors that may have occurred and measure the
validity and reliability. Hence, it is unbiased in a sense that hard facts and numbers
related to the issues addressed by the study are identified to determine what is
beneath the study.

3.3

Research Paradigm

A paradigm presents a worldview that defines for its holder, the nature of the
“world”, the individual’s place in it, and the range of possible relationships to that
world and its parts (Mackenzie & Knipe, 2006). From the paradigm perspective,
beliefs are basic in the sense that they must be accepted simply on faith (however
well argued); there is no way to establish their ultimate truthfulness. Hence the
paradigm helps the researcher to choose the direction of the research and assess
how well the research findings can be reported. Based on the quantitative research
approach selected to be followed; this study followed the positivist paradigm. The
positivist paradigm was followed in order to explore and determine the patterns in
the data during analysis. The intention was to get relevant information of how the
identified factors influence the implementation of SV and the interrelation between
the identified factors.

There are four main categories of research paradigms namely; positivist/post
positivist, interpretivist/constructivist, pragmatic and advocacy/participatory. The
most applied paradigms are positivist that is linked to quantitative research and
interpretivist paradigm commonly associated with the qualitative research. Positivist
paradigm helps the researcher to gather all evidence and numbers that are
associated with the study through a common source. In the contest of present
research, the positivist is characterised by the testing of the existing hypotheses
developed from the server virtualization model (Flowers, 2009). Hence the positivist
paradigm is selected since the researcher plays a major role in assessing the data
gathered and produces the suitable results in order to achieve the research goal
and objectives (Saunders et al., 2012) . However, the interpretivist evaluates the
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individual or a group to try and make sense of the conditions they live in through
interactions with others by considering their experiences and memories (Denzin &
Lincoln, 2000; Flowers, 2009). Hence, the interpretivist has no common reality but
relatively various realities.

3.4

Research Strategy

The survey strategy was followed by this study. The survey was conducted on the
selected participants in the department of transport in order to ensure that the major
objectives of the study were achieved. During this survey, participants were asked
to give their opinions from the close-ended questionnaire. The study ensured that
the selected strategy was aligned with the followed approach, paradigm and
methods of collecting data.

3.5

Sampling

Before collecting data, the measuring instrument was piloted to a few selected
participants. From the responses obtained, the questionnaire was updated. This
study used non probability random sampling where participants were selected from
three departments of transport in Gauteng province road traffic department. The
selected participants included employees of IT department and management of the
local municipalities’ road traffic department. Much as the non-probabilistic random
sampling was used, the researcher ensured that a good representative number was
selected.
From the ICT section, it was crucial that personnel that are responsible for the
running of the servers in the data centres were involved. On the other hand,
managers that are responsible for the day to day decision making and in promoting
IT strategic objectives implementation were also very relevant for this study.
Therefore, this study made sure that managers at both operational and strategic
levels formed part of the population study.
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3.6

Data Collection

This research used both primary and secondary data. Secondary data was collected
by reviewing relevant documents. On the other hand primary data were collected
using a close - ended questionnaire.

3.6.1

Document Review

For all research questions 1 to 4 extensive knowledge of SV was needed. Hence
the researcher had to acquaint herself with this knowledge by reading literature
relevant to SV. Also to establish the factors influencing the implementation of SV,
the researcher reviewed related literature on information systems that suggests
factors influencing IT systems in general and SV in particular. More reading was
done from the department of transport documentation that included project
implementation and annual departmental report, departmental magazines and
website.

3.6.2 Close-ended Questionnaires

In order to analyse the collected data quantitatively a close-ended questionnaire
was used (see Appendix A). The questionnaire was designed based on the users’
demographics that needed to be investigated and on the conceptual framework that
is demonstrated in Figure 2.1. The questionnaire was developed basing on a 5
point-Likert scale where 5 and 1 represented strongly agree and strongly disagree
respectively, 3 represented neutral whereas 4 and 2 represented the intermediate
values of each range. When designing the questionnaire, the categories of the
factors and the constructs of the conceptual framework from the section of the
questionnaires whereas the individual factors were used to formulate the question
items. Consequently, when designing the first section of the questionnaire, the
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participant’s classification information, knowledge and type of hardware that could
be used in SV were used to formulate the questions.

3.7

Main Survey

It is important to note that the department in which the study was conducted have
fewer employees as compared to other departments. Hence 180 questionnaires
were distributed to the management and operational personnel within the
department. Of these 120 questionnaires were returned giving a response rate of
66.7%. This response rate was considered high enough when compared to the
number of total employees in the department. However, of these 120 returned
questionnaires, only 103 were usable. Other questionnaires were discarded due to
the fact that they had many questions with missing data. Table 3.1 illustrates the
questionnaire distribution and the response rate.
Table 3.1: Questionnaire Distribution and Response Rate
Participant
category
Management
Personnel
Total

3.8

Questionnaires
Distributed
60
120
180

Questionnaires
Returned
35
85
120

Response
Rate (%)
58.3
70.8
66.7

Questionnaires
Usable
26
77
103

Usable
Rate (%)
43.3
64.2
57.2

Data analysis

For the present research, data obtained from the questionnaires was coded then
broken down into constituent parts in accordance with the questions asked. The
analysis of data collected inferences based on the properties of the population from
the sample results. Then the data was interpreted based on the results and also in
relation to the existing literature.

The Statistical Package for Social Scientists

(SPSS) was used for data analysis to draw patterns and inferences. Correlation was
done to determine the existence of relationships between the constructs.
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Furthermore linear and multiple regression was conducted to prove the significance
of the relationships.

3.9

Unit of Analysis

This study sought to analyse the opinions of the individual participants that have a
say in the SV. From these independent opinions the study made the analysis and
conclusions. Hence the unit of analysis for this study was the individual.

The major entity being analysed in this study is called unit of analysis. Hence is also
referred to it as the ‘what’ and ‘whom’ of the study (Barbie, 2009). The following can
be used as unit of analysis; individuals, groups, artefacts and geographical units.
When two organizations are compared based on the number of experience each
employee has per organization, then the unit of analysis is a group because the
results will present the employees experience score for the whole organization
instead of per employee. Hence, different unit of analysis may be used for the same
study. However in this study the unit of analysis is the individuals who work for the
department of transport in order to find out how they feel about the idea of
implementing the server virtualization.

3.10 Reliability and Validity of Data

Much as SV is somehow a new concept in IT, factors influencing its implementation
may not be very different from those of other IT projects. Some already developed
and tested questionnaires (Venkatesh et al., 2003) in the field of IT acceptance,
adoption and usage were adopted to ensure validity of the collected data. Similarly
statistical methods used to test for reliability of the questionnaire and the constructs
was done by using the Cronbach's alpha (α) also known as alpha coefficient. The
reliability of the questionnaire used to collect data according to SPSS results have
α-coefficients of 0.945 which is above the average of 0.700. The Table 3.2
illustrates the results of the questionnaire.
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Table 3.2: Reliability Statistics of the Questionnaire
Cronbach’s
Cronbach’s

Alpha Based on

Alpha

Standardized

N of Items

Items
.945

.945

149

Based on the results presented in Table 3.3, the constructs that have α-coefficients
of above .07 are the following: compatibility (COM), relative advantage (RA),
trialability (TRI), organization (OG), technological innovation decision making (TI)
and server virtualization (SV). The TI is the dependent construct. The External task
environment (EE), technological factors (TF) and complexity (COP) are lower than
the recommended α-coefficients.

Table 3.3: Cronbach’s Alpha Reliability of the Constructs
Constructs

Cronbach’s

Cronbach’s Alpha

Alpha

Based on

N of Items

Standardized Items
Complexity (COP)

.431

.426

4

Compatibility (COM)

.968

.972

5

Relative Advantage (RA)

.855

.875

7

Trialability (TRI)

.762

.767

3

External task Environment (EE)

.556

.673

10

Organization (OG)

.911

.924

11

Technological factors (TF)

.353

.367

11

Technological Innovation Decision Making (TI)

.851

.878

6

Server Virtualization (SV)

.871

.873

2

From the Table 3.3, all constructs showed good reliability measures that were
above the recommended 0.7 (Pallant, 2005) apart from the external task
environment (EE), complexity (COP) and technological factors (TF). After deleting
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measuring item (Server virtualization technology user friendly) on COP, the
reliability improved. Hence on the TF, three measuring items were deleted (Our
servers are over utilized, our organization have various users that runs a large
number of applications on the same server, our organization have systems that
timeout while retrieving large data) which resulted in the improved reliability.
However for external task environment it was found that on deleting measuring item
EE1 (Our organization is under pressure to adopt server virtualization due to
competitors) and EE8 (Our organization is loyal to only one specific vendor for IT
infrastructure) the reliability will improve by 0.589 and 0.696 respectively. From this
observation these two measuring items were discarded from final analysis.

As for the case of complexity it was envisaged that the poor reliability measure must
have been a result of SV not being in place. Hence measurement of complexity of
SV could not be measured effectively and the respondents might have not been
aware of the exact inference hence the items were maintained for further analysis.
Consequently, the technological factors (TF), poor reliability might have been a
result of many technical aspects of SV like infrastructure, security and scalability
could not easily be approximated since server virtualization is only being proposed.
Hence this construct was also retained for further analysis.

3.11 Ethical Consideration
To avoid contravening the responsibility of protecting the participant’s confidentiality
and privacy, this study followed the ethical guidelines as stipulated by TUT. The
questionnaire together with its covering letter sent to the participants, was verified
and approved by the TUT research and ethics committee. The questionnaire’s
covering letter informed the participants of their rights when participating in this
study. Furthermore, the participants were assured of confidentiality and protection of
their privacy. The participants name, personal file or identification number, were not
asked on the questionnaire. The IT department gave their employees the
permission to participate in this study. The IT department emphasized to the
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employees the importance of completing the questionnaire as it will help them to
better understand the benefits of SV. Further, it was agreed that the research
findings will be made available to the organization after dissemination.

3.12 Summary

This chapter discussed the research design, research approach, research paradigm
and the research strategy that was followed in this study. The chapter also
discusses the sampling of data, the method used to collect data and the tool used to
test the reliability and validity of the questionnaire. Furthermore the unit of analysis,
main survey and data analysis were discussed in this chapter. Finally the ethical
consideration based on TUT research committee was also discussed.
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CHAPTER 4 : ANALYSIS AND PRESENTATION OF RESULTS

This chapter presents the descriptive and analytical analysis of the data used in this
study. In this chapter, the descriptive analysis was conducted in which the
frequencies of the respondents are recorded. Also the descriptive statistics that
show the mean scores and standard deviations for each measuring item is
presented. The correlation between constructs was measured to show the
interdependencies and the patterns in which the constructs are related. Regression
analysis was conducted to confirm the suggested relationships between the
constructs. The Chi-square analysis was used as a confirmatory measure for the
suggested relationship by testing the hypotheses.

4.1

Demographics of the Participants

This section outlines the participants’ classification in relation to demographics,
number of server’s in the organization and number of network users. Refer to Table
4.1 for the representation of demographics. The results indicate that the male
respondents are 91 and 12 female respondents which make a total of 103
respondents. The results indicate that the IT department is still male dominant as
women are minimal in this role. The age group of the respondents comprises of 21
– 30, 30 – 40, 41 – 50 and 50+. The groups’ starting from the highest respondents
is as follows: both 30 – 40 and 41 – 50 are 45 respectively, 21 – 30 are 8
respondents and 50+ are 5 respondents. The level of education out of 103
respondents indicates that 45 have Diploma, 43 have Bachelor or BTech and 15
have Postgraduate degree. Most local municipalities and road traffic departments
where the respondents are employed, have more than 5 servers. The department of
transport has more than 50 network users that interact with their systems on a daily
basis.
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Out of 103 respondents only 1 is not aware of SV. Out of 103 respondents, 75 are
involved in the decision making for the purchase of hardware in the organization, 26
are not involved in purchasing of hardware and only 2 are not sure if they are
involved or not.
Table 4.1: Demographics of respondents
Factor

Gender

Age

Education
Are you
aware of
server
virtualization?
Involved in IT
purchase
decision for
your
company?
Servers
Users

Item

Frequency

Percent
(%)

Male
Female
21 – 30
30 – 40
41 – 50
50+
Diploma
Bachelor or BTech
Postgraduate
Yes
Somehow

91
12
8
45
45
5
45
43
15
102
1

88.3
11.7
7.8
43.7
43.7
4.9
43.7
41.7
14.6
99.0
1.0

Cumulative
Percent
(%)
88.3
100.0
7.8
51.5
95.1
100.0
43.7
85.4
100.0
99.0
100.0

Yes
No
Don’t remember

75
26
2

72.8
25.2
1.9

72.8
98.1
100.0

Five or more
2-4
50 or more
11 - 50

97
6
98
5

94.2
5.8
95.1
4.9

94.2
100.0
95.1
100.0

4.1.1 Frequency Statistics of Knowledge Hardware

The respondents were evaluated on the level of SV knowledge within their
organization in terms of most used hardware, their involvement in the decision
making on which hardware to purchase, acquisition of storage solutions and the
preferred choice and familiarity of a specific vendor.
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Table 4.2: Frequency Statistics of Knowledge Hardware
Factor

VK1

VK2

VK3

MU1

MU2

MU3

MU4

52 | P a g e

Item

Frequency

Percent (%)

Cumulative
Percent (%)

Disagree

7

6.8

6.8

Neutral

6

5.8

12.6

Agree

58

56.3

68.9

Strongly Agree

32

31.1

100.0

Strongly Disagree

33

32.0

32.0

Disagree

27

26.2

58.3

Neutral

7

6.8

65.0

Agree

32

31.1

96.1

Strongly Agree

4

3.9

100.0

Strongly Disagree

40

38.8

38.8

Disagree

31

30.1

68.9

Neutral

6

5.8

74.8

Agree

19

18.4

93.2

Strongly Agree

7

6.8

100.0

Not Used

28

27.2

27.2

Somehow used

3

2.9

30.1

Not Sure

1

1.0

31.1

Used

17

16.5

47.6

Very Much Used

54

52.4

100.0

Not Used

12

11.7

11.7

Somehow used

11

10.7

22.3

Used

16

15.5

37.9

Very Much Used

64

62.1

37.9

Not Used

31

30.1

30.1

Somehow used

15

14.6

44.7

Used

36

35.0

79.6

Very Much Used

21

20.4

100.0

Not Used

70

68.0

68.0

Somehow used

8

7.8

75.7

Not Sure

5

4.9

80.6

Used

14

13.6

94.2

Very Much Used

6

5.8

100.0

The description of each item covered in part two of the questionnaire:
a) VK = virtualization knowledge. VK1 to VK3 represent the IT department
knowledge of server virtualization within the organization.
b) MU = Most used hardware. MU1 to MU 2 represents various types of server
hardware most used in the organization.

According to the results, the IT department within the Gauteng department of
transport have the expertise to implement and manage SV. This implies that during
the implementation, few hurdles will be met since a big number (58%) are
competent. The IBM and HP are mostly used hardware as the results show a higher
percentage which is 52% and 62% respectively. Hence it will be easier for the
department of transport to select the best hardware to be used for the
implementation of SV.

4.1.2 Descriptive Statistics of the Constructs Items

Part three of the questionnaire assessed how the respondents answered each
construct. The description of each construct covered in part three of the
questionnaire is: RA = relative advantage, COP = complexity, COM = compatibility,
TRI = trialability, TF = technological factor, EE = external task environment, OG =
organization, TI = technological innovation decision making and SV = server
virtualization. The 5 point Likert rating scale was used to scale each response per
question to indicate the level of disagreement or agreement for a series of
statements. The Likert scale used is from 1 to 5 as Strongly Disagree and Strongly
Agree respectively. The format of the 5 level Likert scale used is: 1- Strongly
disagree, 2 - Disagree, 3 - Neutral, 4 - Agree and 5 - Strongly agree.

The mean determines the average score that represents the central value of the
data collected based on the Likert scale. Henceforth the standard deviation is a
measure of distribution and it gives us a way to determine the distance between
each value of the response. Furthermore, the standard deviation gives an accurate
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and detailed estimate in order to reach some decisions about a particular score
based on each construct. The standard deviation above 1 suggests a strong
variation between the answers given by the respondents whereas lower standard
deviation scores indicate a little variation between the answer of the respondents.
Table 4.3: Descriptive Statistics of Respondents for Constructs
N

Minimum

Maximum

Mean

Std. Deviation

RA1

103

2

5

4.27

.674

RA2

103

1

5

4.12

.771

RA3

103

3

5

4.17

.706

RA4

103

2

5

4.04

.839

RA5

103

3

5

3.93

.843

RA6

103

2

5

4.05

.677

RA7

103

1

5

4.36

1.028

COM1

103

1

5

3.72

1.256

COM2

103

1

5

3.89

.989

COM3

103

1

5

3.77

1.077

COM4

103

2

5

3.79

.967

COM5

103

2

5

3.83

.933

COP1

103

1

5

1.56

1.035

COP2

103

2

5

4.00

.792

COP3

103

2

5

3.88

.808

COP4

103

1

5

1.50

1.037

TRI1

103

2

5

4.08

.801

TRI2

103

3

5

4.29

.681

TRI3

103

2

5

3.96

.827

TF1

103

3

5

4.35

.589

TF2

103

2

5

4.28

.678

TF3

103

1

5

1.56

1.035

TF4

103

1

5

4.70

.575

TF5

103

1

5

1.35

.789

TF6

103

3

5

4.24

.785

TF7

103

1

5

2.96

1.393

TF8

103

1

5

4.43

.800

TF9

103

1

4

2.06

.906

TF10

103

1

5

3.72

1.115

TF11

103

1

5

1.75

.957

OG1

103

1

5

3.34

1.184
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OG2

103

1

5

3.90

1.034

OG3

103

2

5

4.04

.727

OG4

103

2

5

3.89

.989

OG5

103

2

5

4.09

.643

OG6

103

2

5

4.01

.934

OG7

103

3

6

4.41

.550

OG8

103

3

5

4.18

.590

OG9

103

2

5

3.97

.845

OG10

103

2

5

3.90

.869

OG11

103

1

5

3.38

1.058

EE1

103

1

5

2.25

1.161

EE2

103

1

5

2.42

1.080

EE3

103

2

5

4.04

.862

EE4

103

1

4

1.87

.763

EE5

103

1

4

2.31

1.120

EE6

103

3

5

4.14

.780

EE7

103

3

5

4.39

.614

EE8

103

1

5

3.17

1.458

EE9

103

3

5

4.31

.505

EE10

103

3

5

4.22

.671

TI1

102

4

5

4.22

.413

TI2

103

4

5

4.33

.473

TI3

103

4

5

4.22

.418

TI4

103

2

5

3.91

.853

TI5

103

3

5

4.15

.567

TI6

103

1

5

4.15

.759

SV1

103

3

5

4.25

.682

SV2

103

3

5

4.19

.742

Valid N (listwise)

102

The results in Table 4.3 show that the mean of these constructs RA, COM, TRI, OG,
TI and SV are between 3 and 4 whereas the TF, COP, EE range from 1 to 4. The
measuring item TF4 (Our network have firewall to secure organizations data) has
the highest mean of 4.70 and standard deviation of .575. The measuring items that
have three or more standard deviation that are above 1 are TF3 (Is the cost of
server downtime for 1 hour allowed in your organization.), TF7 (Our organization
have server security concerns.) and TF10 (Our organization have various users that
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runs a large number of applications on the same server) and the values are 1.035,
1.393 and 1.115 respectively.

4.2

Correlation Analysis of the Constructs

This section evaluates the relationship between the constructs. The results of the
survey are analysed by using correlation to determine the linear relationship
between two or more constructs. The value of coefficient ranges from +1 to -1.
However 0 indicates a lower association with other constructs whereas 1 indicates a
stronger association with the other constructs. A positive relationship indicates that
as one construct increase, the other one increase, the increase in one construct is
associated with a decrease in another construct. The significant correlations are
flagged by SPSS with one asterisk level (0.05) and two asterisks (0.01) level. This
study used the Pearson’s correlation for coefficients. The constructs with a
correlation coefficient value that is more than 0.80 are considered well enough for
analysis.
Table 4.4 demonstrates the Pearson’s correlation coefficient results for all the
constructs.
Table 4.4: Pearson’s Correlation Coefficients for all Constructs Items
RA
Pearson Correlation

COM
1

Sig. (2-tailed)
RA

Sum of Squares and
Cross-products
Covariance

.342

N

103

Pearson Correlation
Sig. (2-tailed)
COM

34.850

Sum of Squares and

.545

**

1

.000
32.141 99.880

Cross-products
Covariance

.315

.979

N

103

103
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COP

TRI

TF

OG

EE

TI

SV

Pearson Correlation
Sig. (2-tailed)
COP

Sum of Squares and

15.740 23.648 32.297

N

103

103

103

**

**

Sum of Squares and

.442

.000

.607

.000

.369

**

1

.000

16.761 38.955 13.471 41.197

Cross-products
Covariance

.164

.382

.132

.404

N

103

103

Sum of Squares and

103

103

**

.117

**

.000

.241

.341

6.732

.593

.000

3.898 11.273

.284

**

1

.004
6.105 11.179

Cross-products
Covariance

.066

.038

.111

.060

.110

N

103

103

103

103

103

**

**

**

**

Sig. (2-tailed)
Sum of Squares and

.619

.000

.309

.001

.438

.000

.414

.000

23.606 19.966 16.081 17.153

.222

*

1

.024
4.795 41.724

Cross-products
Covariance

.231

.196

.158

.168

.047

.409

N

103

103

103

103

103

103

Pearson Correlation

.231

*

.164

**

**

*

Sig. (2-tailed)

.019

.098

6.628

7.942

Covariance

.065

.078

.096

.112

.039

.147

.231

N

103

103

103

103

103

103

103

**

**

**

**

**

.098

.000

.000

.328

7.335 20.994 10.836 13.849

6.169

2.875

Sum of Squares and

.356

.000

.367

.000

9.828 11.426

.244

.013

.477

**

1

.000

3.958 14.950 23.557

Cross-products

Pearson Correlation
Sig. (2-tailed)
Sum of Squares and

.274

.005

.471

.000

.420

.000

.481

.406

.304

**

1

.002
6.699 20.721

Cross-products
Covariance

.073

.208

.107

.137

.061

.028

.066

.205

N

102

102

102

102

102

102

102

102

**

**

**

**

.184

**

**

.000

.063

Pearson Correlation
SV

.000

.317

Pearson Correlation

TI

1

.232

Sig. (2-tailed)

EE

**

.154

Pearson Correlation

OG

.000

.416

Covariance

Sig. (2-tailed)

TF

**

Cross-products

Pearson Correlation

TRI

.469

Sig. (2-tailed)
Sum of Squares and
Cross-products
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.510

.000

.536

.000

.319

.001

.793

20.406 36.245 12.279 34.469

.435

.000

.357

.000

.580

**

1

.000

4.168 19.029 11.740 17.588 45.864

Covariance

.200

.355

.120

.338

.041

.187

.115

.174

.450

N

103

103

103

103

103

103

103

102

103

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

The results in Table 4.4 show that the COM is significant to RA by 0.01 and COP is
significant to RA and COM by 0.01. The TRI is significant to RA, COM and COP of
0.01 and the TF is significant to RA, COP and TRI by 0.01 but insignificant to COM.
The OG is significant to RA, COM, COP and TRI by 0.01 but significant to TF by
0.05 hence the EE has a significance of 0.01 for COP, TRI and OG whilst also have
a significant of 0.05 for RA and TF. However the COM measuring item is
insignificant. The TI has a significance of 0.01 for RA, COM, COP, TRI and EE.
However insignificant to OG measuring item. The SV has a significance of 0.01 for
RA, COM, COP, TRI, OG, EE and TI. However insignificant to TF measuring item.

4.3

Linear Regression Analysis

The regression analysis is used to describe statistical relationships amongst the
variables. Regression analysis is a technique used to model and analyse a number
of constructs to determine the relationship between a dependent variable and one
or more independent variables. This study used linear and multiple regression
analysis to find a good fitting model for the response and assess the restrictions
with

the

available data.

Furthermore the

regression analysis helped

in

communicating the uncertainty in the given responses (p-values, assurance levels).
The two models are analysed to test the hypotheses as TI is a dependent variable
with RA, COM, COP, TRI, EE, OG and TF as independent variables to be tested.
However the SV is a dependent variable with the TI as an independent variable.

4.3.1

Linear Regression Model

From the model summary Table 4.5, the results suggest that the value of R square
is 74.6%. The R square indicates how well the dependent variable server
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virtualization can be explained by the independent variable which are relative
advantage (RA), compatibility (COM), complexity (COP), trialability (TRI), external
task environment (EE), technological factors (TF), organization (OG) and
technological innovation decision making (TI).

Table 4.5: SV Model Summary
Model

R

R

Adjusted R

Square

Square

Std. Error of

Change Statistics

the Estimate R Square
Change

1

.864

a

.746

.724

.34791

.746

F

df1

df2

Change

Sig. F
Change

34.179

8

93

.000

a. Predictors: (Constant), TI, OG, TF, EE, COM, TRI, COP, RA

Table 4.6 represents the analysis of variance (ANOVA) results indicated that the
regression model predicts the independent variables significantly well. This is
because the ANOVA table results show that p=0. 000 <0.05 therefore this imply that
the model significantly predict the dependent variable server virtualization.
Table 4.6: SV ANOVA Analysis
Model

1

Sum of Squares

df

Mean Square

Regression

33.096

8

4.137

Residual

11.257

93

.121

Total

44.353

101

F
34.179

Sig.
.000

a. Dependent Variable: SV
b. Predictors: (Constant), TI, OG, TF, EE, COM, TRI, COP, RA

From the Table 4.7 linear regression analysis, RA, TRI, TF, TI was found to
significantly influence SV with p values; p =0.003, 0.000, 0.005, and 0.000 < 0.05
respectively. On the other hand, results also show that the trialability (TRI)
independent variable predicted highly the SV with an overall percentage of 61.7%.
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b

Consequently, by the rule of the thumb, the variance inflation factor (VIF) that
predicts collinearity should have values that less than 10 (VIF < 10) in order for the
regression values to report meaningfully. The results of the study demonstrated that
all values of VIF were < 5 which is well below the threshold of 10 (Aiken & West,
1991). Therefore, the regression values could be used with trust because
multicollinearity is not a concern.

Table 4.7: Coefficients Analysis
Model

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

t

Sig.

Collinearity
Statistics

Beta

Toleranc

VIF

e
-.450

.458

-.982

.329

.270

.090

.239

3.005

.003

.431

2.318

COM

-.101

.055

-.149

-1.853

.047

.422

2.372

COP

-.056

.090

-.048

-.623

.535

.461

2.167

TRI

.651

.078

.617

8.371

.000

.502

1.994

TF

-.417

.144

-.209

-2.898

.005

.523

1.911

OG

.113

.082

.110

1.376

.172

.429

2.329

EE

-.002

.089

-.002

-.027

.979

.651

1.536

TI

.560

.103

.383

5.451

.000

.554

1.806

(Constant)
RA

1

a. Dependent Variable: SV

4.4

Chi-Square Test Analysis

This section discusses the results obtained from the analysis of the Chi-Square (2).
The Chi-Square is a non-parametric test performed to discover if the relationship
between two categorical variables (Martin & Acuna, 2002). In this case the cross
tabulation of SV and the independent variables relative advantage, compatibility,
complexity,

trialability,

technological

factor,

organizational,

external

task

environment and technological innovation decision making were carried out to
establish where the hypothesized relationships do exist. Table 4.8 demonstrate the
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results of the Chi-Square analysis while Table 4.9 demonstrates the SPSS ChiSquare Test between relative advantage and SV. Furthermore Table 4.10
demonstrates the value of Chi-Square (2), degree of freedom (df) and the
significant of the results for all the constructs listed in Table 4.8.

Table 4.8: Chi-Square Case Processing Summary
Cases
Valid
N

Missing

Percent

N

Total

Percent

N

Percent

RA * SV

103

100.0%

0

0.0%

103

100.0%

COM * SV

103

100.0%

0

0.0%

103

100.0%

COP * SV

103

100.0%

0

0.0%

103

100.0%

TRI * SV

103

100.0%

0

0.0%

103

100.0%

TF * SV

103

100.0%

0

0.0%

103

100.0%

OG * SV

103

100.0%

0

0.0%

103

100.0%

EE * SV

103

100.0%

0

0.0%

103

100.0%

TI * SV

102

99.0%

1

1.0%

103

100.0%

The Table 4.8 shows an example of an extract from SPSS of a cross tabulation of
the independent variables with the dependent variable server Virtualization.

Table 4.9: Relative Advantage and SV Chi-Square Tests Analysis
Chi-Square Tests
Value

df

Asymp. Sig.
(2-sided)

a

56

.000

Likelihood Ratio

157.980

56

.000

Linear-by-Linear

26.572

1

.000

Pearson Chi-Square

196.955

Association
N of Valid Cases

103

a. 69 cells (92.0%) have expected count less than 5. The
minimum expected count is .07.
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Results produced the reported value of Chi-square (2) of 196.955 with 56 degrees
of freedom (df) at p= 0.000 < 0.05. This implies that the hypothesized relationship
between relative advantage (RA) and server virtualization (SV) is significant.
Additionally, these results illustrates that the suggested hypothesis was accepted.
The subsequent analysis of the overall results is as summarized in Table 4.8 above.
Other Chi-Square Tests tables were not carried out only Table 4.9 for relative
advantage and SV was selected.
Table 4.10: Chi-Square Test Analysis for all Constructs Relationships
Chi-Square

Value

df

Relationship

Asymp. Sig.
(2-sided)

196.955

a

56

0.000

COM*SV

169.335

a

44

0.000

COP*SV

a

RA*SV

69.587

28

0.000

24

0.000

TRI*SV

202.940

a

TF*SV

117.118

a

56

0.000

OG*SV

192.567

a

92

0.000

EE*SV

182.942

a

64

0.000

165.959

a

32

0.000

TI*SV

Table 4.10 represents the Chi-Square test results for all constructs with their ChiSquare values, degrees of freedom (df) and p value significance.

4.4.1.1 Hypotheses Testing Using the Chi-Square Results

The hypotheses testing and confirmation of results are depicted in Table 4.10. The
following hypotheses H1 to H 7 for relative advantage, compatibility, complexity,
trialability, external task environment, technological factors and organizational when
mediated by technology innovation decision making will influence the SV. Hence,
all the hypotheses influence the implementation of SV. Table 4.11 illustrates that all
the hypotheses are supported.

62 | P a g e

Table 4.11: Hypotheses Testing
Suggested Hypothesis
H1: Complexity of server virtualization will positively

Sig. P value
P = 0.000 < 0.05

influence the technology innovation decision making.
H2: Compatibility of server virtualization will positively

accepted
P = 0.000 < 0.05

influence the technology innovation decision making.
H3: Relative advantage of server virtualization will
positively

influence

the

technology

Implication
Hypothesis

Hypothesis
accepted

P = 0.000 < 0.05

innovation

Hypothesis
accepted

decision making.
H4: Trialability of server virtualization will positively

P = 0.000 < 0.05

influence the technology innovation decision making.
H5: External task environment of server virtualization

Hypothesis
accepted

P = 0.000 < 0.05

will positively influence the technology innovation

Hypothesis
accepted

decision making.
H6: Organization of server virtualization will positively

P = 0.000 < 0.05

influence the technology innovation decision making.
H7: Technological factors of server virtualization will
positively

influence

the

technology

Hypothesis
accepted

P = 0.000 < 0.05

innovation

Hypothesis
accepted

decision making.
H8: Technological innovation decision making will

P = 0.000 < 0.05

positively influence the implementation of server

Hypothesis
accepted

virtualization within the organization.
(Source: Own observation)

4.5

Summary

This chapter discussed the descriptive analysis for demographics and descriptive
statistics for each constructs. Furthermore we discussed the measuring items with
higher mean and the measuring items that have the most questions that are above
1. The correlation analysis results are also presented together with the testing of
hypotheses using the Chi-Square.
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CHAPTER 5: CONCLUSION, INTERPRETATION AND EVALUATION

This section discusses the interpretation and discussion of the results. In this
chapter the testing of the hypothesis is done and interpreted by an in-depth
categorization of the effective factors that influence the implementation of server
virtualization. Furthermore, the chapter presents the interpretation of findings in
relation to the research objectives and research questions. The chapter also
discusses the contribution of the study to practice and to the information systems
body of knowledge. Lastly the chapter discusses the limitations that were met during
the research process from which it recommends the possible motivations for future
research.

5.1

Research Overview

This section recaps the whole study by providing a brief summary of what each
chapter dealt with. The chapters are summarized in their chronological order as
follows.

Chapter one introduced the research study by providing the server virtualization
background and the overview of South African DoT and the challenges therein. The
problem that was addressed by the study was highlighted. The research question to
be answered and the research objectives to be met were also given. The goal of the
study was to develop a framework that could be used to implement server
virtualization. This goal was also highlighted. Finally, the chapter gave an outline of
the whole research by showing a brief explanation of what is composed of each
chapter.

Chapter two discussed the literature relating to the study. Firstly the literature
related to server virtualization was discussed. Server virtualization implementation
factors were highlighted and categorized. The chapter further discussed the benefits
64 | P a g e

of server virtualization together with server virtualization shortfalls. The business
and financial implications of server virtualization including its advantages over cloud
computing were also discussed. Secondly, the chapter discussed the theoretical
foundations that inform technology implementation. From these theories, the study
identified the theoretical framework that underpinned the research. Basing on this
theoretical approach, the conceptual framework was developed. Using the sections
or constructs of the conceptual framework the hypothesized relationships were
formulated and their basis explained.

Chapter three discussed the methodology that was followed by the study. It also
discussed the techniques and procedures used to collect data. The selection of
participants was also discussed. Furthermore, the methods used to analyse the
data were discussed together with steps taken to measure the reliability and validity
of the measuring instrument.

Chapter four presented the results obtained from the collected data. The
demographics of participants were presented and the descriptive analysis of
constructs detailing the mean scores and standard deviation for each measuring
items were given. The chapter also discussed the correlation between the
constructs to show their interdependencies. Regression analysis was used to check
the significance of the independent constructs’ influence on the dependent
construct. The Chi- square analysis was used as a confirmatory measure for the
suggested relationships between the independent and dependent constructs. To
test multicollinearity effects, the values of the variance inflation factor were
compared with the threshold.

This current chapter presents the interpretation and discussion of the research
findings and the implications to the implementation of server virtualization. The
chapter starts by giving an overview of the whole research process and then
evaluates the entire research process. The chapter evaluates the whole research
process by establishing whether the set objectives were achieved. Finally, the
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chapter gives the contribution the study makes, highlights the limitations that the
study met and recommends future research work.

5.2

Discussions and Findings of the Results

The goal of this study was to develop the framework that could be used in the
implementation of server virtualization with the SA Department of Transport. The
DoT in Gauteng province was used to collect data for the study. The developed
framework illustrated the factors that are relevant for the implementation of server
virtualization (SV). The specific objectives of this study were:

1. To determine the factors that influences server virtualization.
2. To determine the technological, organizational, environmental, and social
factors that influence server virtualization.
3. To establish and determine ways of using server virtualization to improve
business agility and continuity in a transportation environment.

Related literature was reviewed to find the factors that influence SV. Moreover the
department of transport documentations, and magazines were reviewed to establish
more factors that could influence SV. The environmental, technological and
organizational factors with their indicators were established from the literature. The
technological factors that were established related to those issues concerning the
improvement of the maintenance of downtime needed to upgrade the server,
disaster recovery and number of servers to be managed by IT personnel.
Consequently, the organizational factors related to those factors that addressed
issues like cost reductions and savings, floor space shortages, improvement of
customer services and business agility. On the other hand, the environmental
factors related to all of those internal and external issues apart from technology and
organizational that could directly or indirectly influence server virtualization. Hence
these categories of factors were found to be in line with the present study. The
detailed discussions and implications are presented as thus;
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5.2.1 Discussion and Implications in Relation to the Hypotheses
This section presents the implications and discussion of Chi-Square (2) test results
with the set of hypotheses results in Table 4.10. More so, the discussion of these
results includes the results obtained from the correlation coefficient results for all
constructs in Table 4.4, and the regression analysis results from Table 4.5 to 4.7.

5.2.1.1 Hypotheses Derived from Technological Innovation Decision Making
and Server Virtualization Construct

The study hypothesized seven relationships H1 to H8 that were derived from the
conceptual framework.

H1: Complexity when mediated by technology innovation decision making will
influence server virtualization. This hypothesis was supported.

The result of this hypothesis suggested that, much as complexity could be a major
influencing factor on technology innovations, good motivation, sensitization and
training of users would help an implementing organization to overcome the
challenge. The findings of this study are in agreement with those of previous
researchers (Venkatesh et al., 2003) who argued that complexity or effort
expectance (UTAUT) is a major antecedent of technology acceptance, adoption and
usage. Similarly among the mitigation of

complexity issues in systems

implementation and usage could include developing systems that are user friendly,
training and involvement of users and vendor support. It is evident that this factor
when mediated with the technological innovation decision making greatly influence
the implementation of SV.

H2: Compatibility when mediated by technology innovation decision making will
influence server virtualization. This hypothesis was supported.
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The result of this hypothesis established that SV technology could be made
compatible with the business operations and the available technologies. Putting the
concept of server virtualization in mind, its implementations need to integrate new
programs like hypervisors which will be sitting on the already available platforms.
Hence, SV technology could fit well with the available technologies within the
department.

H3: Relative advantage when mediated by technology innovation decision making
will influence server virtualization. This hypothesis was supported.

The results of this hypothesis indicated that users perceive SV as an enabler for
them to improve their service delivery and to provide quicker Just-in-time responses
to their customers. The results of this study are in agreement with those of previous
researchers (Venkatesh et al., 2003; Kalema et al., 2011; Li et al., 2012) who noted
that relative advantage or perceived ease of use (TAM) or performance expectance
(UTAUT) is a key antecedent for technology acceptance, adoption and usage.

H4: Trialability when mediated by technology innovation decision making will
influence server virtualization. This hypothesis was supported.

The results of this hypothesis suggested that giving the department of transport SV
technology to their staff for a given period of time to try it out will enable the DoT to
implement SV with much ease. Moreover, offering the free trial version for testing
will boost the implementation and generate interest in the SV technology. This will
ensure that the hype created about SV technology is true and making it easier for
the department of transport to make a smarter purchase decisions. The results of
this study were in agreement with those of previous researchers (Rogers, 1995;
2003) who suggested that trialability is essential in boosting users’ self-efficacy.
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H5: External task environment when mediated by technology innovation decision
making will influence server virtualization. This hypothesis was supported.

The results of this hypothesis suggest that the adoption of SV will give the
department of transport a competitive advantage and differentiated services. Hence
it will enable the department of transport to offer quick services to the public. The
SV is therefore expected to benefit DoT by enabling faster connection into the
network and to increase system performance. Furthermore DoT already has
vendors who supplies the entire infrastructure needed including SV technology
therefore vendor selection may not be a big concern. More so, these vendors who
are responsible for supplying the hardware for DoT already know the setup of their
current infrastructure. The environmental surroundings will then be conducive for SV
to be effectively and successful implemented.

H6: Organizational factors when mediated by technology innovation decision
making will influence server virtualization. This hypothesis was supported.

The results of this hypothesis suggested that it is important for top management to
support technological innovations within the organization. The results of this study
are in agreement with those of other researchers (Venkatesh et al., 2003; Murad &
Thomson, 2011) who found that, facilitating conditions is a major factor for
technology implementation. On the other hand Zhu et al. (2006) also added that, top
management support is a critical factor for the implementation of any technological
project within an organization. This support could be in; approving IT budgets,
recruiting competent staff, training users and providing tangible and intangible
resources including outsourcing.

H7: Technological factors when mediated by technology innovation decision making
will influence server virtualization. This hypothesis was supported.
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The results of this hypothesis suggest that technology related issues such as
firewall, networks and bandwidth and data security are crucial for server
virtualization. For instance, the network should always be able to exchange large
workload to the servers and the data stored on the server must always be secured
and a reliable disaster recovery should be planned. Technological factors have
been found to be critical for technology innovation implementation regardless of the
nature of the technology (Venkatesh et al., 2003; Murad & Thomson, 2011; Li et al.,
2012).

H8: Technological innovation decision making may positively influence the
implementation of server virtualization within the organization. This hypothesis was
supported.

The implication of this hypothesis is that good decision making for technological
innovation is paramount for the projects’ success. Several researchers (Venkatesh
et al., 2003; Chong et al., 2009) recommended the need for mediating factors to
boost the influence of independent variables to dependent variables. They asserted
that, in many instances the mediating factors could improve the relationship even
though the influence would have been weak.

5.3

Discussions Related to Research Questions

This study sought to identify the factors needed for substantial SV so as to sustain
the quality of services needed by DoT. Hence the following four secondary research
questions were set to be answered:

1. What factors influences server virtualization?
2. What are the technological, organizational and environmental factors that
influence server virtualization?
3. How could server virtualization improve business agility and continuity in a
transportation environment?
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4. How could these factors be used to develop a framework for server
virtualization in the transportation environment?

5.3.1.1 Discussion and Implications in Relation to the First Research
Question

What factors influences server virtualization?

This research question was answered by reviewing the literature that relates to the
adoption, implementation and usage of new innovation into the organization. The
different factors that influence SV from the literature were listed in Table 2.2.

5.3.1.2 Discussion and Implications in Relation to the Second Research
Question

What are the technological, organizational and environmental factors that influence
server virtualization?

The technological, environmental and organizational factors that influence server
virtualization were listed in Table 2.3. From the regression analysis Table 4.5 to 4.7
the following factors were found significant for the implementation of SV. These
factors are as illustrated in Table 5.1.
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Table 5.1: Significant Factors

Constructs

Relative
advantage

Trialability

Technological
innovation
decision
making

Technological
factor
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Attributes
Effective management of operations.
Improve quality of operations.
Enhance effectiveness of operations.
Quick performance of operations.
Greater control over operations.
Improve jobs.
Server virtualization easy to use.
Server virtualization user friendly.
Server virtualization frustrating.
Trying out server virtualization.
Effective testing of server virtualization.
Staff trying out SV for a longer period.
Need for proper training.
Evaluation of new technology.
Step by step procedure.
Helpdesk support.
Enough time to plan for training.
Investigate the compatibility of systems.
Reliable network.
IT innovation.
Cost of server downtime.
Data security through network firewall.
Scalability of server.
Data loss.
Storage of confidential information.
Server security concerns.
Disaster recovery.
Server overutilization.
Running of large number of applications.
System hanging whilst retrieving large data.
Strength and weaknesses based on
competitors.
Organization gains competitive advantage
after adoption of SV.
Customers putting pressure to organization to
implement SV.
Customer demand SV to increase system
performance.
Customers need faster connection.
Vendors/suppliers selling SV.
Organization loyal to one specific vendor.
Awareness of other vendors.
Credible vendors to consider.
Top management support.
Financial resources in terms of employee
training.
Strategic plan with IT investment.

Compatibility

IT department to support new innovation.
Size of organization.
Network users.
IT infrastructure.
Budget for new innovation.
Compatible with all aspects of business
operations.
Good fit with other software and hardware.
Compatible with current business operations.
Good fit with the way we operate.
Fit well with our working style.
(Source: Own observation)

5.3.1.3 Discussion and Implications in Relation to the Third Research
Question

How could server virtualization improve business agility and continuity in a
transportation environment?

From the research findings, it is evident that server virtualization will help DoT to
stay upfront and improve the performance of their systems. Additionally, SV will
enable the DoT to reduce costs, reduce time and labour force needed for the
maintenance of hardware, enhance flexibility and maximize the resources whilst
giving the best possible service to the customers. More importantly, SV will enable
the organization to lessen number of physical servers and have a more powerful
and less expensive hardware that gives the organization more with less physical
servers to fit their business values.

Server virtualization leverages on high powered disaster recovery and robust
business continuity that comes with its infrastructure. This technology will enhance
the data centre by providing more productivity and lessen overall demands on the IT
business unit. As researcher Jingxian (2011) also argued, fewer servers in the
server room will improve the high temperature challenges caused by large number
of servers as well as saving electricity bill and server sprawl. Further still, SV offers
better management, high availability and expandability of the system. More so, SV
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decreases the downtime of the servers by enabling the IT personnel to move
running virtual machines to another physical machine without switching off the
server. Hence, the management of servers takes less effort, runs smoother and
faster and this saves time for the end-users.

From this perspective, it is important to note that organizations need to focus on the
key element of virtualization technology by ensuring that it is compatible with the
existing servers. They should look for better option of virtualization technology from
different vendors to ensure security and performance is maintained. Finally, the
adoption of SV will enable the DoT and its IT business unit to form a more
resourceful data storage and disaster recovery in the fast moving and frequently
changing environment.

5.3.1.4 Discussion and Implications in Relation to the Fourth Research
Question

How could these factors be used to develop a framework for server virtualization in
the transportation environment?

The results obtained from the Chi-Square analysis supported the goal of the
research in terms of developing the framework for the implementation of SV
technology by indicating the relationship between the constructs. Also they indicated
how each of these constructs influences the implementation of server virtualization
when mediated with the technological innovation decision making. Figure 5.1
depicts the final server virtualization framework.
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Figure 5.1: Server Virtualization Framework

5.3.2 Discussions and Implications in Relation to Primary Research Question
The primary research question of the study was; “What are the factors that influence
the implementation of server virtualization within a SA Department of Transport?”
Based on the results of Pearson’s correlation coefficient, regression and Chisquare analyses the factors that could influence the implementation of SV in the SA
department of transport were identified. These factors were confirmed in Table 4.8
and 4.10.
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5.4

Research Contributions

From the results and findings of the study, the contribution of this research to the
information systems body of knowledge and management is as discussed below.

5.4.1 Contribution to Practice and Management
Server virtualization is generally a new concept. As a result, most of its literature is
still in the suppliers’ or vendors’ magazines, websites and white papers. Most
suppliers are selling SV by only looking at the benefits of SV and little is mentioned
about the bottlenecks of its implementation. The implementation challenges are
highlighted by this study. Therefore, the developed framework will enable
organizations to make sound technological decisions before implementing SV. This
implies that this study makes a significant contribution to practice and management
of the implementation of SV. Further still, results from this study could be applied
not only to DoT but also to other organizations that wishes to implement SV.

5.4.2 Theoretical and Methodological Contributions
This study’s contribution to the information systems body of knowledge is twofold;
theoretically, this study contributes to the scanty literature of the server virtualization
as few or no academic literature known to this study has been published. Hence,
future researchers will extend the developed framework to apply to server
virtualization studies in different environments. However, the study established the
factors that influence the decision to implement server virtualization. Further still,
this study followed a step by step methodological approach that could be used by
many researchers in
implementation.
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future

studies

relating to

technological innovations

5.5

Limitation of the study

As discussed earlier, the lack of academically related literature relating to SV was a
major challenge hence the study mostly depended on factors that influence
technological implementation in general and later applied them to SV. As a result,
the results of this study may lack generalization to all SV projects.

Another limitation was that the DoT was uneasy in granting permission to conduct
the study because of confidentiality of their business processes. As a result, data
was only collected only once for some days. This challenge limited the study from
using a longitudinal survey that could have helped to find the changes in
participants’ perceptions after some time.

5.6

Recommendations of the study

As discussed in the limitations, future studies should examine the factors influencing
server virtualization for over a good period of time. This would help to find the
changes in the users’ perceptions if any that could influence SV implementation.
Therefore this study recommends that longitudinal survey or comparative research
should be conducted to accommodate these changes.
This study didn’t examine the costs involved while implementing SV. This implies
that after assessing the influencing factors to the implementation of SV, the
organization still have to select vendors that offer the best products for needed SV
as well as cost saving vendors. Hence future research should look at the costs
involved for SV implementation and maintenance as well as vendor selection.

Furthermore, the turnaround time to call out to resolve issues from the new
technology need to be determined and also the years of experience from each
supplier in order to make a sound decision. The research on the usefulness of
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desktop virtualization within the organization is needed to ensure that all the data
accessed by users is controlled.

5.7

Conclusion

The study’s goal was to determine the factors that influence the implementation if
server virtualization. The server virtualization framework was developed based on
the two theories of Technology Organization and Environment (TOE) and Diffusion
of Innovation (DOI) that underpinned this study. By using a close-ended
questionnaire, data was collected from the SA department of transport. The
collected data was analysed with the use of Statistical Package for Social Scientist
(SPSS). From the results of the study, technological factors were found to be highly
significant as related to SV. Under this, trialability of a new technology before
implementation was found to be a critical success factor for SV. Furthermore,
making sure that the existing hardware is compatible with the new hardware is
crucial for the implementation of a new technological innovation. This study
established that if organizations could leverage on SV, they will benefit more from
the investments they make with technology hence achieving a competitive
advantage and a higher market share.
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APPENDICES
Appendix A: Questionnaire Used for collection of data

Dear Participant,
You are invited to participate in the academic survey investigating the factors
influencing the implementation of server virtualization in the Local Municipalities of
South Africa. This study is in partial fulfilment for the award of a degree of
MTech/Masters degree in Business Information Systems of Tshwane University of
Technology (TUT). The research title of this study is:
“Factors Influencing the Implementation of Server Virtualization in the Local
Municipalities of South Africa”
Participation in this study is voluntary. All responses will be completely anonymous
and will be presented as summaries in the findings. To ensure the privacy of the
information you provide in this study, your name will NOT appear anywhere in the
survey and is therefore not requested. Completing and returning the questionnaire
constitutes your consent to participate and you are kindly appreciated.
As a policy at TUT, all research questionnaire must comply with the research ethics
and integrity standards. The questionnaire is validated and approved by the
research and ethics committee before it is distributed to the respondents and these
standards are strictly followed. Hence, any information you kindly provide will be
treated with maximum confidentiality.
This questionnaire will only take just a few minutes of your time. Your corporation is
highly appreciated and will contribute to the success of this study.
For any further information, kindly be free to contact me at: dkomane@gmail.com or
my supervisor: kalemabm@tut.ac.za.

Thank you
DT Sithole
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MTech Research Student

PLEASE MAKE A CROSS IN THE BOX CORRESPONDING TO AN ANSWER THAT YOU FEEL
SUITABLE FOR THE QUESTION
Part One: Participant’s Classification Information
1.

What is your gender?
Male

2.

What is your age?

20 or under

3.

Female

21-30

Diploma

50 +

Bachelor or
BTech

Postgraduate

How many servers does your organization have?
Five or more

5.

41 - 50

What is your highest level of education attained?

High School & below

4.

30 - 40

2-4

One

How many IT network users does your organization have?
50 or more

11 - 50

Less than 10

Part Two: Knowledge of hardware
1.

How do you describe your IT department’s virtualization knowledge?

No.
1.

2.

3.

Statement
Our department has
the expertise to
implement and
manage server
virtualization – either
internally or through a
trusted partner.
We do not have the
expertise, but have
access to an external
partner.
We do not have
virtualization
expertise internally or
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1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

externally, and are
unsure where to find
it.

2.

From the various types of server hardware listed below, which one is the most used hardware?

No.
1.

IBM

2.

HP

3.

Dell

4.

Other
3.

3
Not Sure

No

don’t remember

No

Are you involved in the acquisition of storage solutions (devices, software, services) for your company?

No.

Statement

1.
2.
3.
4.
5.

Determine the need
Determine features/requirements
Evaluate storage solution for purchase
Evaluate where to buy storage solutions
Recommend or specify types of storage
solutions for purchase
Recommend or specify storage solution
brands or vendors for purchase

6.

7.

5
Very Much
Used

somehow

1

6.

4
Used

Are you involved in IT purchase decisions for your company?
Yes

5.

2
somehow
Used

Are you aware of server virtualization?
Yes

4.

1
Not Used

Statement

Not Involved

2
Somehow
Involved

3

4

Involved

Highly
Involved

3
Somewhat
Familiar

4
Not
Familiar

Which of these vendors comes to mind when you think about storage?

No.

Statement

1.
2.
3.
4.
5.
6.
7.

HP (storage)
Sun/Oracle (storage)
EMC
NetApp
Dell (storage)
IBM (storage)
Hitachi (storage)

1
Extremely
Familiar

2
Very
Familiar

Which of these vendors have you seen advertising about storage?
1
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2

3

4

8.

9.

No.

Statement

1.

HP (storage)

2.

Sun/Oracle (storage)

3.

EMC

4.

NetApp

5.

Dell (storage)

6.

IBM (storage)

7.

Hitachi (storage)

Never Seen

Rarely
Seen

Seen

Always
Seen

How would you describe your familiarity with each of the following companies as storage vendors?

No.

Statement

1.
2.
3.
4.
5.
6.
7.

HP (storage)
Sun/Oracle (storage)
EMC
NetApp
Dell (storage)
IBM (storage)
Hitachi (storage)

1
Extremely
Familiar

2
Very
Familiar

3
Somewha
t Familiar

4
Not
Familiar

Please rate each of the following storage vendors on each attribute below.

5 – Excellent
4 – Very good
3 – Good
2 – Fair
1 – Poor
No.

Statement

1.

Provides a foundation for your
business success
Credible vendor that you would
consider for your enterprise
storage needs
Helps you accelerate your
business forward
Increases the flexibility of your IT
infrastructure
Enables quick response to
change and opportunity
Improves the efficiency of your IT
infrastructure
Lowers your total cost of
operations

2.

3.
4.
5.
6.
7.
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HP

Sun/
Oracle

EMC

Net
Ap
p

Dell

IBM

Hitachi

Part Three: Diffusion of Innovation and Technology Organization Environment Constructs
(Using a rating scale of 1 to 5, please make a cross in a cell that indicates your level of
Disagreement /agreement with the following statements)
A) Diffusion of Innovation
a)
No.
1.

b)

Statement
Server virtualization technology
will allow our organization to
manage its operation efficiently.
Server virtualization technology
will improve the quality of our
operations.
Server virtualization technology
will enhance the effectiveness
of our organization’s
operations.
Server virtualization technology
will enable us to perform our
operations more quickly.
Server virtualization technology
will give us greater control over
our operations.
Server virtualization technology
will improve job.
Server virtualization technology
will have a financial impact on
future hardware procurement.
Compatibility

c)

Using server virtualization
technology is compatible with
all the aspects of the business
operations.
Using server virtualization
technology fit well with other
software and hardware I use in
the organization.
Using server virtualization
technology is completely
compatible with our current
business operations.
Using server virtualization
technology fit well with the way
we operate.
Using server virtualization
technology fit into our working
style.
Complexity

2.

3.

4.

5.

6.
7.

1.

2.

3.

4.

5.

1.

2.
3.

Relative Advantage

Using server virtualization
technology will be too complex
for our business operations.
Server virtualization technology
is easy to use.
Server virtualization technology
user friendly.
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1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

4.

Use of server virtualization
technology is frustrating.
d)

1.

Trialability
I can satisfactory try out server
virtualization technology.
Server virtualization technology
can effectively be tested within
our organization.
Server virtualization technology
can be given to staff for periods
long enough to try it out.

2.

3.

B) Technology Organization Environment Constructs
a)
No.
1.

2.

3.
b)
1.

Technological factors - Reliability
Statement
Our network is reliable enough to
exchange workload to servers
through the network.
We constantly invest in new ways to
apply IT to develop and improve our
services/products and information
flow.
Is the cost of server downtime for 1
hour allowed in your organization.
Security

1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

Our networks have firewall to secure
organizations data.
Our organization accept data loss.

2.
3.

4.
5.
c)

Our organization stores strictly
confidential information into several
servers.
Our organization have server
security concerns.
Our organization have disaster
recovery plan in place.
Scalability

1.

Our servers are over utilized.

2.

Our organization have various users
that runs a large number of
applications on the same server.
Our organization have systems that
timeout while retrieving large data.

3.

C) Organizational Constructs

No.
a)
1.

2.
3.

Statement
Top management support
Our executives have sufficient
knowledge about server
virtualization.
Our executive supports the server
virtualization initiative.
We receive support from senior
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1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

4.

b)
1.

management in terms of money,
training or awareness campaign
for server virtualization usage.
Our organizational strategic plan
includes the IT investment for
server virtualization.
Organization size
We have a proper IT department to
support server virtualization
initiatives.
The size of the organization is big.

2.
3.

c)
1.

Our organizations have enough
network users in the IT
department.
Financial resource
Our organization has a good IT
infrastructure.
Our organization allocates enough
budget to server virtualization
initiatives.
Our organization provides enough
resources like time, support and
human resource for server
virtualization initiatives.
Our employees are well trained in
server virtualization.

2.

3.

4.

D) Environment Constructs

No.
a)
1.

b)

Our organization is under pressure to
adopt server virtualization due to
competitors.
We closely follow our competitors’
server virtualization initiatives to
determine our strength and
weakness.
Adoption of server virtualization will
give the organization a competitive
advantage.
Customers

c)

Customers are pressurizing the
organization to implement server
virtualization.
Customers are demanding the use of
server virtualization to increase
system performance.
We know our customers are ready to
do business over faster connection.
Suppliers/Vendors

2.

3.

1.

2.

3.

1.

2.
3.

Statement
Competitors

Our suppliers/vendors are selling the
server virtualization innovation to our
organization.
Our organization is loyal to only one
specific vendor for IT infrastructure.
Are you aware of any vendors as
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1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

service providers of server
virtualization.
Credible vendor that you would
consider for your server virtualization
needs.

4.

E)

No.
1.

2.

3.

4.

5.

6.

F)

No.
1.

2.

Technological innovation decision making

Statement
I believe that proper training is
needed prior to the implementation
of server virtualization.
Before deciding on the use of server
virtualization, I must be given an
opportunity to evaluate the
introduced server virtualization.
I believe that a step by step
procedure to be followed before the
implementation of server
virtualization must be provided.
New technology is perceived to be
used more easily when is
accompanied by a help desk or
other kind of support.
Enough time to plan for training
activities in relation to the use of
server virtualization is needed.
The use of server virtualization
needs enough time to be
investigated to ensure that is
compatible with the systems and
processes.

1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

1
Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly
Agree

Server Virtualization

Statement
Given the necessary resources,
opportunities and knowledge to use
server virtualization, our
organization will adopt to it.
I believe server virtualization will
enable our organization to deliver
services quickly and gain
competitive advantage.

Thank you for your time and help
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Appendix B: Codes Used for the Questionnaire Items
Part Three: Diffusion of Innovation and Technology Organization Environment
Constructs

1.
2.
3.
4.

5.

CONSTRUCTS
e) Relative Advantage
Server virtualization technology will allow our organization to manage
its operation efficiently.
Server virtualization technology will improve the quality of our
operations.
Server virtualization technology will enhance the effectiveness of our
organization’s operations.
Server virtualization technology will enable us to perform our
operations more quickly.
Server virtualization technology will give us greater control over our
operations.
Server virtualization technology will improve job.

6.
7.

Server virtualization technology will have a financial impact on future
hardware procurement.
f) Compatibility
1.
Using server virtualization technology is compatible with all the aspects
of the business operations.
2.
Using server virtualization technology fit well with other software and
hardware I use in the organization.
3.
Using server virtualization technology is completely compatible with our
current business operations.
4.
Using server virtualization technology fit well with the way we operate.
5.
Using server virtualization technology fit into our working style.
g) Complexity
5.
Using server virtualization technology will be too complex for our
business operations.
6.
Server virtualization technology is easy to use.
7.
Server virtualization technology is user friendly.
8.
Use of server virtualization technology is frustrating.
h) Trialability
4.
I can satisfactory try out server virtualization technology.
5.
Server virtualization technology can effectively be tested within our
organization.
6.
Server virtualization technology can be given to staff for periods long
enough to try it out.
Technological factors
a) Reliability
1.
Our network is reliable enough to exchange workload to servers
through the network.
2.
We constantly invest in new ways to apply IT to develop and improve
our services/products and information flow.
3.
Is the cost of server downtime for 1 hour allowed in your organization.
b) Security
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CODE
RA
RA1
RA2
RA3
RA4
RA5
RA6
RA7
COM
COM1
COM2
COM3
COM4
COM5
COP
COP1
COP2
COP3
TRI
TRI1
TRI2
TRI3
TF
TF1
TF2
TF3

1.
2.
3.

Our networks have firewall to secure organizations data.
Our organization accepts data loss.
Our organization stores strictly confidential information into several
servers.
4.
Our organization have server security concerns.
5.
Our organization have disaster recovery plan in place.
c) Scalability
1.
Our servers are over utilized.
2.
Our organization have various users that runs a large number of
applications on the same server.
3.
Our organization have systems that timeout while retrieving large data.
Organizational
a) Top management support
1.
Our executive have sufficient knowledge about server virtualization.
2.
Our executive support the server virtualization initiative.
3.
We receive support from senior management in terms of money,
training or awareness campaign for server virtualization usage.
4.
Our organizational strategic plan includes the IT investment for server
virtualization.
b) Organization size
1.
We have a proper IT department to support server virtualization
initiatives.
2.
The size of the organization is big.
3.
Our organization have enough network users in the IT department.
c) Financial resource
1.
Our organization has a good IT infrastructure.
2.
Our organization allocates enough budget to server virtualization
initiatives.
3.
Our organization provides enough resources like time, support and
human resource for server virtualization initiatives.
4.
Our employees are well trained in server virtualization.
Environment
a) Competitors
1.
Our organization is under pressure to adopt server virtualization due to
competitors.
2.
We closely follow our competitors’ server virtualization initiatives to
determine our strength and weakness.
3.
Adoption of server virtualization will give the organization a competitive
advantage.
b) Customers
1.
Customers are pressurizing the organization to implement server
virtualization.
2.
Customers are demanding the use of server virtualization to increase
system performance.
3.
We know our customers are ready to do business over faster
connection.
c) Suppliers/Vendors
1.
Our suppliers/vendors are selling the server virtualization innovation to
our organization.
2.
Our organization is loyal to only one specific vendor for IT
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TF4
TF5
TF6
TF7
TF8
TF9
TF10
TF11
OG
OG1
OG2
OG3
OG4

OG5
OG6
OG7
OG8
OG9
OG10
OG11
EE
EE1
EE2
EE3

EE4
EE5
EE6

EE7
EE8

infrastructure.
Are you aware of any vendors as service providers of server
virtualization?
4.
Credible vendor that you would consider for your server virtualization
needs.
Technological innovation decision making
1.
I believe that proper training is needed prior to the implementation of
server virtualization.
2.
Before deciding on the use of server virtualization, I must be given an
opportunity to evaluate the introduced server virtualization.
3.
I believe that a step by step procedure to be followed before the
implementation of server virtualization must be provided.
4.
New technology is perceived to be used more easily when is
accompanied by a help desk or other kind of support.
5.
Enough time to plan for training activities in relation to the use of server
virtualization is needed.
6.
The use of server virtualization needs enough time to be investigated
to ensure that is compatible with the systems and processes.
Server Virtualization
1.
Given the necessary resources, opportunities and knowledge to use
server virtualization, our organization will adopt to it.
2.
I believe server virtualization will enable our organization to deliver
services quickly and gain competitive advantage.
3.
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EE9
EE10
TI
TI1
TI2
TI3
TI4
TI5
TI6
SV
SV1
SV2

