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Abstract
This research proposes and empirically tests a novel framework incorporating the employees’
perceived drivers, adoption and outcomes of G-cloud in the Saudi Arabian public sector. In
particular, this research identifies factors affecting employees’ perceptions of G-cloud
technology, the impact of such perceptions on G-cloud adoption and the subsequent outcomes.
A systematic literature scan reveals that there is a paucity of research in this particular area and
hardly any previous research has focused on the possible outcomes of G-cloud technology
implementation in Saudi Arabia’s public sector setting. Furthermore, no previous study looked
at governmental drivers impacting on employees’ perceptions of G-cloud. This study addresses
the above lacuna by including an additional governmental construct and an outcome construct
in the research framework. This framework has then been tested using multivariate statistical
techniques such as correlation and regression analysis. Data for this study have been collected
through a structured survey instrument involving employees of a public sector organisation in
Saudi Arabia. The results of regression analysis indicate that most perceived drivers have
significant and positive impact on employees’ perceptions of G-cloud except for two drivers
(i.e. integration with current enterprise systems and compliance policy), which have been shown
to insignificantly affect employees’ perceptions of G-cloud.
The insignificant outcomes might be attributed to the fact that cloud computing is still going
through a testing phase and it has not yet been adopted in Saudi Arabian public sector
organisations. Therefore, employees are a bit unsure about the integration of G-cloud into the
public sector as well as the compliance issues. Perceptions of G-cloud and its perceived
adoption have been found to be related significantly in a positive fashion. Finally, employees’
perceived adoption of G-cloud have wielded a significant and positive impact on all the
perceived outcome variables except for two, these being reduced maintenance and enhanced
accessibility. The reasons for this insignificant impact of G-cloud adoption concerning the
v

above two issues may result from employees lacking precise knowledge as to what type of cloud
computing would be implemented. For example, implementation of private cloud computing
would be expensive in terms of managing and maintaining a cloud computing system.
These findings have important implications for the implementation of G-cloud in the Saudi
Arabian public sector organisations, which are witnessing a trend in acceptance and
implementation of advanced technology in its e-government system. These implications include
the development of public policy regarding Saudi Arabia’s national IT plan. More specifically,
the implementation of G-cloud might result in cost reductions in terms of procuring expensive
ICT equipment, improvement of system quality, and increased collaboration between different
public organisations. Perceived implementation may have implications for security concerns,
intrusions of privacy and increased cyber-crimes. Furthermore, the above findings would
inform policy-makers to upgrade the current IT policy of public sector organisations in Saudi
Arabia. These findings have strategic implications for effective adoption and implementation
of G-cloud in the growing public sector in Saudi Arabia. These implications are highlighted in
this thesis.
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Chapter One: Introduction
Overview
Organisations need to keep pace with technological developments in order to function better in
an increasingly changing technological landscape. E-government is a rapidly growing strategy
paying increasing emphasis on integrating technology into government operations in order to
keep pace with the information technology revolution (Alkhamaysa, 2013). E-government is
at the core of innovation and modernisation in government because most governmental services
are now available to citizens through the Internet (Centeno et al., 2005). Governments are
reshaping and restructuring their services to be accessed, delivered and transferred through the
web. It is expected that all governments will make the transition to e-government as it is
considered to be an important element of modernisation. E-governance does not only change
governments, it also changes citizens in terms of using innovative technologies to do things
differently (Jouzbarkand et al., 2011).
Projects concerning e-government focus on the development of electronic services, which is
the aim of growing investments and facilitating relationships with and between different
government departments, units or sectors through the use of IT. Furthermore, e-government
projects make available information on the electronic web for different people in society
regardless of their physical location or social level. The aim is to reduce the bureaucratic
obstacles and to increase transparency while dealing with people within organisations
(Alkhamaysa, 2013).
There have been many discussions about cloud-based systems and services being the next
technological revolution (Géczy et al., 2012). Many countries including the UK, USA and
1

Australia are seriously considering cloud computing technology as the means of enhancing the
effectiveness of government services by conjoining cloud computing systems into egovernment mechanisms for citizens and businesses. The objective is to ensure delivery of
better services as well as reduce costs of ICT equipment usage (Zang and Chen, 2010).
Organisations continuously generate data by way of its day-to-day operations.
Public sector organisations produce data using a range of information technologies concerning
transactions and services operations (Géczy et al., 2012; Alvesson, 2004). The use of cloudbased services can help improve access to services used by government agencies to protect
personal information they hold as well as to reduce spending on information technology
equipment. This will result in more savings at the organisational level (Kambil, 2009; Géczy
et al., 2012). However, cloud computing as a technological option is not free from limitations,
hence government agencies need to investigate and mitigate potential problems when
considering the adoption of cloud-based services. Some of these limitations include privacy
and security issues relating to the retainment and disclosure of personal information by cloud
service providers (Subashini and Kavitha, 2011; Lanois, 2010; Géczy et al., 2012).
On the other hand, many countries are still in the process of considering the adoption of cloud
computing into their government agencies, in order to develop their ICT capabilities towards
supporting and improving their services to citizens, to education and healthcare sectors.
Australia, for example, appears to be more conservative in terms of adopting cloud computing
in its public sector (Hodgkinson, 2012). Saudi Arabia’s government is sensitive to the fact that
its citizens’ data would be stored offshore to prevent information leakage and protect people’s
valuable and private information (MCIT, 2014). As mentioned earlier, cloud computing is a
continually developing technology and deemed a relatively new concept in the computing
world (Vaquero et al., 2008; Buyya et al., 2009). Despite its growing importance, not much
academic research has been undertaken on cloud computing and its adoption (Ari &
2

Mardikyan, 2013) especially in the context of a nation’s public sector. This lacuna points to
scope for further research in this emerging field and it is of enormous importance.
Organisations are continually striving to improve their services and take full advantage of the
available resources to deliver lower costs. Cloud computing would be strategically important
for achieving such goals (Ross, 2010).
In view of the above backdrop this study builds a unique framework for examining the adoption
of cloud computing in public sector organisations. This research combines four theories
concerning adoption of innovation that complement each other. In framing the research model,
the relevant predictors used in the above theories are integrated into the framework employed
in this thesis. Thus, most determinants used in previous studies focusing on cloud computing
adoption, are used as constructs in a public sector setting. The research model integrates the
perceived determinants impacting on employees’ perceptions toward Government Cloud (Gcloud), the impact of employees’ perceptions towards G-cloud and subsequent G-cloud
adoption, and the perceived outcomes of such adoption on organisational performance. The
model is tested on Yesser, a Saudi Arabian government program established in 2005 by the
Ministry of Communication and Information Technology with participants of the Ministry of
Finance and the Communications and Information Technology Commission. This program is
committed to developing e-government services. For the purpose of this thesis G-cloud is
defined as a cloud computing system that is used in the government sector (Yesser, 2014).
Since it is crucial to have a clear understanding of the main terms that will be used in this
research, the following section is devoted to definitions of those terms. The two main terms
that will be consistently utilised in this research study are cloud computing and e-government.
The following section will provide definitions of each term.
The Kingdom of Saudi Arabia (KSA) pays much attention to adopting the latest technological
innovation to boost its economy. According to the Economist Intelligence Unit, Saudi Arabia
3

is ranked 46 out of 60 leading economic systems in the world (EIU/IBM, 2005). Historically,
technology adoption at the organisational level in Saudi Arabia has been a comparatively slow
process because organisational culture was long influenced by the national culture (Hofstede,
1997), customs and traditions. This state of affairs impacted on the implementation of new
technologies. The adoption of the Internet in Saudi Arabia, for example, was preceded by long
negotiations and discussions among Saudi Arabian authorities and religious leaders, who were
very concerned with the implications. The Internet was established in the KSA in 1997,
however, peoples’ access to the World Wide Web was closely monitored and filtered by a huge
filtering system established by the authorities. This filtering system was set up to prevent
materials considered to be inconsistent with Saudi Arabian cultural norms and Islamic values
(Al-Saggaf, 2004).
The government of Saudi Arabia is currently moving cautiously with regard to the adoption of
new technologies that play a major role in making the economy a successful one (Al-Shehry,
2008). Cloud computing on the other hand is receiving great attention in Saudi Arabia.
Managed Cloud as a Service (MCaaS) is scheduled to be adopted in the country’s cities
providing highly secure partner-owned private cloud services. These cloud services will be
provided by the new partnership between System Application and Products (SAP) Saudi
Arabia and Technology Control Company (Trade Arabia, 2014). A recent report by Trade
Arabia (2014) noted that by 2020, 25 trillion gigabytes of data will be produced and most of
these data will be stored in the cloud.

Significance of the study
It is strategically important for any organisation to be informed of the possible factors driving
the implementation of an innovative technology and the possible outcomes on how well an
organisation performs. Sound research would be instrumental in providing the organisation
with the required information needed to make a decision regarding the adoption of a new
4

technology such as G-cloud. The name of the government organisation surveyed for this
research is Yesser, which is committed to designing and implementing G-cloud technology in
its daily transactions. Keeping the above issues in mind this research aimed at identifying the
employees’ perceived drivers impacting on the adoption of G-cloud and the subsequent impact
on performance of a public sector organisation in Saudi Arabia. The findings emerging from
this research will assist Yesser to make informed strategic decisions with regard to integration
of G-cloud technology in its computing systems. Since no prior research has looked at the
above issues facing a public organisation in a rapidly developing country such as Saudi Arabia,
this study can be considered a pioneering research enterprise making contributions to
knowledge in the realm of technology adoption literature in the public sector context. The
specific significance of this thesis is explained in more detail below.
1.2.1 Individual level
Citizens want the government to work in the same way private organisations operate because
citizens expect government agencies to provide good services in such areas as the payment of
electricity, water, telephone bills, receiving salaries, dealing with banks, hospitals, and schools
and renewal of driving licenses, etc., through the Internet. Citizens demand access to these
public services seven days a week and anywhere and at anytime. Therefore, citizens would like
to get rid of all restrictions that prevent them from reaching the required and desired services
through ICT mechanisms.
Cloud computing will bring more benefits to these services, for instance providing citizens
with interactive portals, enhancing collaboration between organisations so that they provide
citizens with better services and benefits in useful ways and reduce the cost of delivery and
enhance the technological capability and reach helping indirectly to promote government
services more effectively (AlCattan, 2014). The populations of many countries are growing,
and as a result the demands and loads on e-government are increasing every year. One of the
5

benefits of cloud computing to e-government is scalability, which means that a cloud-based
e-government system will experience increasing demands every year (Alshomrani and
Qamar, 2013).
Thus, this research adds knowledge to the topic by proposing a new G-cloud framework. It will
enable the Saudi Arabian government sector to implement an innovative cloud computing
system in government departments and units.
1.2.2 Organisational level
Business organisations that are using e-commerce as a communication tool benefit from this
technology in terms of cost reduction, improvement of productivity and better inventory
management and control. In addition, communications between businesses and government
agencies have become easier than before because of the use of advanced technology. G-cloud
will add more benefits to organisations in achieving greater level of operational efficiency and
effectiveness in the delivery of e-government services to businesses. Moreover, public sector
organisations will benefit from the cloud computing approach in the form of ‘pay-as-you-go’,
resulting in saving costs by leasing instead of purchasing ICT equipment and software as per
their needs from time to time (Alshomrani and Qamar, 2013). Business continuity is an
additional advantage of using cloud computing at the organisational level. For example,
incidents such as natural disasters and power failures resulting in lost data can be minimised
by storing and protecting data in a secure place and allowing businesses to access their data
quickly (Queensland Government, 2016). These benefits ensure delivery of more efficient and
effective e-services to businesses towards improving the completion of transactions, thereby
contributing to the country’s overall economic growth (Alkhamaysa, 2013).
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1.2.3 National level
The government can guarantee public confidence by pursuing new policies directed to them
and succeed in making them feel that their needs are being fulfilled and problems solved.
Restoring public confidence calls for rebuilding the relationship with citizens and enhancing
the provision of government services. The government can change the perceptions and
perspectives of citizens in relation to the poor quality of public service provided and the
suffering or incompetence they often experience. Cloud-based e-government improves and
integrates customer relationship management (CRM) with innovative methods of ICT and
networking reflecting on the quality of delivered services (Alkhamaysa, 2013). Furthermore,
since the e-government concept is based on the principle of participation and interaction, cloud
computing will contribute to improving this principle by adding interactive portals, which will
make citizens feel that they can easily: firstly, participate in decision-making; and secondly,
review the performance of electronic government agencies. As well, cloud technology will
provide citizens with the opportunity to access data files from their personal computers and
receive immediate responses to their questions (Alkhamaysa, 2013).

The research problem
Cloud computing is growing rapidly which is evidenced by the fact that 69% of enterprises are
transferring their applications on a cloud computing infrastructure (IDG, 2014). The concept
of e-government is relatively new to the Saudi Arabian government which witnessed a change
in terms of transition of manual processing of transactions to computerised transactions via the
Internet (Alsheri and Drew, 2010). When Yesser developed the second action plan from 20122016, it included the Saudi authorities’ e-government vision. The second action plan contains
national strategies, which are as follows (Yesser, 2014):


building a sustainable e-government workforce;
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improving the experience of the public in their interactions with government agencies;



developing a culture of collaboration and innovation;



improving government efficiency.

Six work streams were also created based on the above four strategic themes. These six streams
are:
1. Human capital, communication and change management.
2. E-services, including the following three dimensions of e-services, i.e. availability,
maturity and utilisation.
3. Shared National Applications by focusing on implementing national systems such as
national databases and the e-procurement system.
4. Infrastructure.
5. E-participation that encourages citizen participation in government processes through
IT and communication tools. Citizen participation includes administration, service
delivery and decision-making.
6. Institutional framework. This includes governance, funding and e-government
regulations.
Derived from the above-mentioned six work streams, 46 initiatives are presented and together
they form the complete e-government vision in Saudi Arabia.
Alshehri and Drew (2010) have addressed many challenges of e-government services in Saudi
Arabia. The availability of ICT infrastructure was one of the major issues for implementation
of e-government services because without ICT infrastructure, networks and servers the
government would be unable to implement its e-government project (Ndou, 2004). Security,
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privacy and trust are also major concerns for the implementation of e-government. 46.6% of
the respondents in Alshehri and Drew’s study specified that privacy and security are among
the top issues for e-government. The study also included organisational barriers such as lack
of qualified personnel and training. Lack of IT personnel is a major problem in the Kingdom.
According to Alshehri and Drew (2010), they noted resistance to change as another problem
affecting the implementation of e-governance in Saudi Arabia. This issue was ranked as
number ten in the challenges list because the Kingdom of Saudi Arabia posseses a demographic
dividend, whereby the majority of its population is young. However, resistance to change does
not always come from the elderly because there is the fear of losing privileges or jobs, which
can also result in antipathy to technology (Alshehri and Drew, 2010).
Lack of policy and regulation concerning the use of e-services is one of the typical problems
that arises in managing new technology. The Saudi government was keen to set most of the
policies and regulations of e-government before implementing this technology. Regulations
and policies included e-transaction law, information criminal law, e-payments policies, e-mail
usage regulations, copyright rules and e-business and e-commerce regulations (Alshehri and
Drew, 2010). Lack of collaboration and partnership is also deemed to be an important issue. It
is critical for government agencies and organisations to share information such as citizen
information, so that people are provided with services and can complete their transactions.
Each organisation has its own data about citizens and sometimes other institutions require this
information. In Saudi Arabia, the National Information Center (NIC) has all the information
about Saudi citizens. Yesser has established a partnership with this centre and developed most
of the e-government system in KSA (Alshehri and Drew, 2010; Yesser, 2009).
Strategic planning is a critical factor for the successful adoption of any technological
innovation at the organisational level (Man and Toorn, 2002). Therefore, a sound strategic plan
has to be ready before implementation of the e-government process begins. Yesser has devised
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a strategic plan to help other organisations to implement e-government policy. Added to this,
the Saudi government has created the National ICT Plan (NICTP) which includes all ICT
visions and future government plans for the country (Alshehri and Drew, 2010; MCIT, 2004).
One of the most important barriers to implement e-government is finance because egovernment is a costly technology and according to Yesser, the cost of implementing egovernment rose to US$1.2 billion in 2010 (Alshehri and Drew, 2010). Consequently, the Saudi
government now has challenges in implementing cloud technology as part of its e-government
strategy.
Given this state of affairs, this research addresses three critical issues facing adoption of Gcloud: (1) strategic planning needs to be improved and strengthened, (2) collaboration and
cooperation between government agencies are to be reinforced as the current level and nature
of cooperation is not strong enough particularly in terms of effective sharing of information;
and (3), huge financial support is needed for the procurement and maintenance of ICT
equipment if the implementation of e-government policy is to be maintained successfully.
To address the above issues this research is designed to gather information from survey
participants, analyse and interpret such data to test the hypotheses, discuss the results and draw
conclusions.

Contribution
1.4.1 Contribution to theory
This research refined an existing theory (i.e. TOE model) and also added new factors to the
refined theory from other technology adoption theories. The new theory was built to suit the
investigation of the adoption of cloud technology adoption in Saudi Arabia’s public sector. In
this research model, a section of outcomes was also added to the model that was not there in
the original TOE model to test the perceived outcomes of the cloud computing adoption in the
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public sector. These outcome constructs were rarely used in previous models in the technology
adoption literature. Adding these outcome constructs would make public organisation know
the possible outcomes of implementing and adopting cloud computing to their organisation,
which makes it important to add these outcome constructs.
1.4.2 Contribution to practice:
In addition to the theoretical contribution, this research has made some pactical contributions
for government, public organisations, employees, IT managers, citizens, public and industry
and policy-makers. In regards to the contribution for the government, the findings suggested
that the government should take adoption of G-cloud seriously as it may lead to cost reduction
in terms of ICT equipment purchase depending on the type of cloud computing that would be
adopted in the public sector. Our research contributes to the practice of public sector
organisations in terms of use of a unified cloud-based data server to facilitate the collaboration
process between public organisations. In regards to public organisations, this research suggests
that awareness about G-cloud is to be created among public organisations because using cloud
computing technology involves less maintenance work for public sector entities, improve
system quality, increas availability of data and enhance in demand services. Moreover,
adoption of cloud computing would help employees and IT managers in terms of increasing
their learning capabilities at the technical level of G-cloud. In addition, cloud computing
adoption would benefit citizens to access available data on the cloud anywhere and anytime.
Furthermore, the adoption of cloud computing in the public sector would help policy-makers
to upgrade policies and compliance to keep pace with the technological development in Saudi
Arabia.
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Context of the Research
This section will set out the context of the study. As mentioned earlier the aim of this thesis is
to construct a novel framework identifying the perceived determinants of adoption of G-cloud
and the outcomes of such adoption in the context of Saudi Arabia’s public sector. The following
diagram below demonstrates the direction this research takes.

Broad context of cloud computing technology in
the public sector

Cloud computing in the Middle East

Cloud computing in Saudi
Arabia

Cloud computing in the Saudi
Arabian
public sector

Figure 1. The pathway of this research study.

1.5.1 Broad context of cloud computing technology in the public sector
The trend towards implementation of cloud computing in e-government services is increasing
(KPMG, 2012). For example, the USA, Australia, the UK, Canada, New Zealand, Japan,
France, Sweden and Spain have either adopted G-cloud or at least running an adoption trial.
Although the adoption rate is generally slow in the public sector, there is recognition at the
public sector level that cloud technology in e-government would positively help the process of
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sharing information with citizens and businesses, resulting in reduced costs and saving effort
(Veljanovska and Zdravevska, 2013).
Australia and Denmark are the leading countries in cloud computing adoption. A study by
KPMG (2012, p. 4) stated that “government adoption of cloud is happening slowly, but is
poised to accelerate”, however, security is considered to be a threat to the adoption of this
technology. KPMG’s survey (2012) found that governments around the world are eager to
explore the potential benefits that cloud computing technology would deliver. The above
discussion points to the potentials of cloud technology as an innovation and suggests that the
current usage rate is likely to accelerate in the near future.
1.5.2 Cloud computing in the Middle East
Remarkable developments and investments have been occurring in many Middle Eastern
governments and in Gulf Cooperation Council (GCC) countries such as Qatar, UAE and Saudi
Arabia (AlMutairi & Thuwaini, 2015). Kuwait, Qatar, Cyprus, UAE and Jordan have already
put plans into action allowing their citizens to relish services running on the cloud (Layne,
2001). In Egypt, for example, the Minister of Communication and Information Technology has
engaged two leading cloud computing providers to provide cloud computing services to
government and private organisations, in order to keep pace with global progress, create new
opportunities and investments in the field of technology and to provide new and distinctive
jobs to citizens (MCIT.gov.eg, 2014). New legislation has been put in place by the Omani
government allowing electronic transactions to improve security and protection of data that are
saved on the cloud. The main goal of this legislation is to ensure the safety of e-transactions
(Al-Mamari et al., 2013; Odeh et al., 2014). Implementation of cloud computing in the Middle
Eastern countries’ public sectors is critical given the importance for investment in cloud
computing as well as proving services that could run 24 hours a day, seven days a week.
Research has identified that the ability of cloud computing technology to combat corruption
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and inefficiency has led to quick diffusion of this technology (AlMutairi & Thuwaini, 2015).
It has been predicted by Cisco Global Cloud Index that by 2019 the Middle East and Africa
will witness the highest growth rate in the world in terms of cloud traffic (Staff, 2016).
1.5.3 Cloud computing in Saudi Arabia
Saudi Arabia is considered to be the largest information technology market in the Gulf region
(MCIT.gov.eg, 2014). As such cloud computing-based products and services have huge market
potential in Saudi Arabia given the current introductory stage of cloud computing life cycle
and its implementation (Saudi Gazette, 2013). Saudi Arabian business leaders are investigating
new ways of integrating cloud computing into their organisations (Saudi Gazette, 2013). Since
the adoption of the privatisation policy, Saudi Arabia has been keen to implement cloud
computing in its governance system. Furthermore, the country is aware of the benefits and
services that cloud computing technology would offer to its continually growing economy
(Staff, 2016). However, Saudi Arabia is still examining and reviewing the process of
implementation of cloud computing in the public sector. There are still major concerns about
security, privacy, information leakage and offshore storage of data (MCIT, 2014). Al-Ruithe
et al. (2017) have studied the current state of cloud computing adoption in the Saudi Arabian
public sector. They note that Saudi Arabian government departments and agencies are still not
completely ready for the adoption of cloud computing in their systems. The study found that
54% of the respondents reported their public sector workplaces have not yet adopted cloud
computing, compared to 29% of respondents reporting adoption of cloud computing.
1.5.4 Cloud computing in the Saudi Arabian public sector
A recent report about the use of information technology in Saudi Arabia has stated that AWAL
(first) IT services, which constitute a government-owned IT service provider, has confirmed
the launch of the AWAL Cloud. The AWAL Cloud computing service is a service that allows
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its customers to control and manage cloud services based on their business needs. These
services include their hosted applications, services and platforms (Trade Arabia, 2011). AWAL
is one of two government-owned telecommunication companies that have offered cloud
computing services (Alsanea, 2015). On the other hand, up until this time, none of the existing
public sector organisations have adopted cloud computing within their systems. This could be
due to the fact that cloud computing is still in the testing phase. Furthermore, this may be “due
to the overly bureaucratic structure of the multiple layers and sectors of the existing
government machinery” (Alsanea, 2015, p.55). The Saudi Arabian government is keen to
update the technology for better serve its citizens. However, lack of a suitable theoretical model
which can be utilised for the practical and systematic implementation of G-cloud technology
in its public sector departments, may have delayed the adoption of G-Cloud in the Saudi
Arabian public sector. Thus, this study aims to contribute to the development of cloud
computing in Saudi public sector organisations by addressing how employees perceived drivers
and outcomes of the adoption of cloud computing. Even though employees of public sector
organisations have no contribution to make decision on whether to adopt G-cloud in the Saudi
public sector, their contribution on how they perceived factors affecting the adoption and the
outcomes of such adoption will benefit the decision makers to carefully adopt G-cloud after
analysing the data emerging from this thesis. Therefore, this research is expected to add value
to knowledge in terms of informing the Saudi Arabian government about the feelings of
employees about G-cloud adoption and its possible outcomes for public sector organisations.
Figure 2 shows the technical aspects regarding adoption of cloud computing into the Saudi
public sector aimed at providing better e-government service to citizens.
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Figure 2. Technical flow of G-cloud

Research question
Saudi Arabia is considered to be one of the fastest developing countries in the world. Its
government is paying great attention to the development of e-government (Alshehri & Drew,
2010). Developed countries such as the USA, UK, Australia and New Zealand are moving
toward the adoption of cloud-based e-government services to save costs and to benefit from
the various computing advantages that cloud computing offers (Hashemi et al., 2013).
Advances in ICT will create many new opportunities for governments, particularly in the form
of e-government services. On the other hand, governments should keep pace with the
development of ICT in order to take advantage of new technologies that contribute to finding
solutions to the many problems that can be present in the system. Also, governments must take
advantage of many benefits offered by the new technologies such as improving security and
reducing costs (NAO, 2011).
Cloud computing is currently exerting an effective impact on the government transactions
where it plays an important role in providing quick and dynamic services to citizens and
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businesses. Cloud computing also makes a huge difference in terms of cost savings
(Mohammed and Ibrahim, 2015). Mohammed and Ibrahim (2015) assert that researchers began
to investigate the field of e-government and cloud computing in more depth since 2009. Most
of the literature in this context comprises investigations and discussions about the challenges
and benefits that e-government could experience from the adoption of cloud computing, or
proposing a new model showing how e-government could transform to a cloud-based egovernment system. The study by Mohammed and Ibrahim (2015) set out to review the
proposed models for adopting cloud computing in an e-government context by analysing the
issues and benefits of adopting cloud computing technology within the e-government system.
This study reviews multiple proposed cloud computing adoption models existing in the
literature and classified the models into different categories.
According to Trade Arabia Business News information (2014), Saudi Arabia is improving its
cloud-based government services by introducing the Managed Cloud as a Service (MCaaS).
TCC and SAP have announced that Saudi Arabia is set to claim US$9 billion with new cloudbased government services (NewsLineME.com, 2014). Tarik AlGain, the CEO of TCC stated
that: “Managed cloud services will provide the secure platform for the next generation of
government services for citizens, visitors, and businesses in the Kingdom’s Smart Cities”. He
also mentions that “MCaaS will drive inter-department government collaboration, increase
sharing of data, lower IT costs, and enhance employee productivity” (Trade Arabia, 2014).
TCC will be responsible for the deployment, application and management for the kingdom’s
government services.
The research focus of this thesis is how these new technologies are impacting on the
government organisations in Saudi Arabia. The main research question of this study is as
follows:
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What is the employees’ perceived outcome-based acceptance of technological innovation (Gcloud) in the Saudi Arabian public sector?
The sub-questions are:
1. Which perceived factors impact on employees’ perceptions of G-cloud?;
2. Do employees’ perceptions of G-cloud impact on their perceived adoption decision?; and 3.
Does adoption of G-cloud translate into perceived outcomes?

Objectives of the study
The broad objective of this research is to construct an innovative model for the G-cloud
adoption in Saudi Arabia and the outcomes resulting from such adoption. The specific
objectives are listed here:
1. Identifying the determinants of the adoption of G-cloud in the Saudi Arabian public
sector in organisational, technological and governmental terms.
2. Assessing the impact of the determinants on employees’ perceptions of G-Cloud.
3. Ascertaining the impact of employees’ perceptions of the G-cloud adoption decision.
4. Identifying the perceived outcomes resulting from the adoption of G-cloud in Saudi
Arabian public sector organisations.

Definition of terms
Before we move on with this research study, defining the major terms (e.g. e-government
and cloud computing) would be useful.
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1.8.1 E-government
The term e-government or in a deferent term electronic government was defined by Fang
(2002) as a methodology for governments to use the most innovative technologies that could
be run through the internet to provide citizens with better quality services.
1.8.2 Cloud computing
There are numerous definitions of cloud computing that could be found in many different
sources. Some of these definitions treated cloud computing as a business model and others
defined cloud computing as a set of applications (Gorelik, 2013). Mell and Grance (2011, p.
3) defined cloud computing as “a model for enabling ubiquitous, convenient, on-demand
network access to a shared pool of configurable computing resources (e.g. networks, servers,
storage, applications and services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction”.

Outlines of the thesis
This thesis focused on the implementation of G-cloud in Saudi Arabia by building a framework
for examining the adoption of cloud computing in public sector organisations. Chapter two of
this theis focuses on literature review concerning e-government in the context of government
sector of Saudi Arabia. Chapter three deals with the theoretical framework showing the
building process of combining four theories concerning adoption of innovation. Chapter four
presents the final product comprising the research model and hypothesis development for each
driver and outcomes. Chapter five is devoted to research methodology used to gather data..
Chapter six deals with data Analysis, results and discussion of findings. Finally, chapter seven
concludes with implications, limitations and future research arenas.
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Chapter Two: Literature review
Cloud computing is considered a new and controversial topic (Wu et al., 2013). Prior research
has focused on the adoption of cloud computing (Obeidat, 2013; Sriram & Hosseini, 2010) and
many prior studies focused on the adoption of cloud computing with reference to the factors
influencing this strategy (Sriram & Hosseini, 2010; Marston et al., 2011; Saya et al., 2010;
Saedi and Iahad, 2013). However, there is paucity of research devoted to the development of
theoretical frameworks since most studies examine the factors affecting the adoption of cloud
computing (Catteddu & Hogben, 2009; Subashini & Kavitha, 2011). More specifically research
on the acceptance of cloud computing in the public sector in Saudi Arabia is scanty. Addressing
this research lacuna has been the main motivation for this study. This section is devoted to
scanning the specific topics that are linked to this study. Scanning the literature will begin by
introducing the broad topics of this thesis and then examining the specific themes of interest.
The following diagram (Figure 3) summarises the stages of the literature review in this thesis.

Cloud computing, E-government

G-cloud

Adoption
Key
Concepts

Adoption in the
public sector
including KSA
Conclusion

Figure 3: Pathway of the literature review.
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E-government
2.1.1 History of E-government
Scandinavian countries witnessed the beginning of e-government practices during the 1980s
(Alkhamaysa, 2013). This concept had its origins in the rural villages known as ‘Electronic
Villages’ (Alkhamaysa, 2013). The main aim of the application was to provide access to
information through modern technology to meet the needs of rural villagers. These initiatives
were variously known as distance centres or distance cottages. Similar e-government initiatives
and projects were also in existence in the UK (Alkhamaysa, 2013). In the United States egovernment was initiated in 1995 during the presidency of Bill Clinton. In 2000 the European
Union approved an action plan titled “Electronic Europe”, and this was followed by a
comprehensive plan for Electronic Europe in 2002 and finally the plan was put into action in
2005 (Alkhamaysa, 2013). In the United States, by 1997 the percentage of e-government
services increased to 40%. By the beginning of the new century, the percentage of local
governments which redesigned their services to be delivered through the World Wide Web
stood at 83.7% (Holden et al., 2002).
2.1.2

Concept of E-government

In recent decades, the technological revolution, era of globalisation, openness of information
and rapid global development within information systems, communication networks and the
Internet have been instrumental in changing the real world to the virtual digital world. Egovernment is the core of innovation and modernisation in government as most governmental
services are now available for citizens through the Internet (Jouzbarkand et al., 2011).
Zacher (2008) defines e-government as a set of practices or activities transformed into services
that can be delivered to citizens through the use of Information and Communication
Technology (ICT). There are many different types of practices linking businesses, government
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and citizens or individuals. E-government helps them to complete their activities and can
facilitate the improvement of relationships between government institutions and citizens. The
Organisation for Economic Co-operation and Development (OECD) (2003, p. 3) notes that egovernment ensures “… better government by enabling better policy outcomes, higher quality
services, and greater engagement with citizens”.
E-government has gone through stages before it comes to its revolution. It simply started with
a website for a certain institution. The website had information about the institution’s services
and procedures (Zacher, 2008). The next step involved allowing interactions between the
institutions and clients through an intranet system. The third stage was to make interactive
portals that are capable of accomplishing more than one task at a time. The fourth stage
involved making personalised portals offering complete services. The fifth and the final stage
was to make a unified governmental portal to provide citizens with all the public services they
required (Zacher, 2008). E-government is variously known as digital government, electronic
government, online government, wired government and virtual government. In the late 1990s
the term e-government appeared but governments had been utilising ICT services since
computers were first introduced (Zacher, 2008). In his 2002 book Electronic government:
Design, Applications and Management, Gronlund was the first to use the term ‘electronic
government’.
A more extensive and comprehensive definition of e-government was developed by Grant and
Chau (2005, p. 2). They define e-government as:
A broad-based transformation initiative, enabled by leveraging the
capabilities of information and communication technology to develop
and deliver high quality, seamless and integrated public services to
enable effective constituent relationship management and to support the
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economic and social development goals of citizens, businesses and civil
society at a local, state, national and international levels.
Consequently, e-government is a communication tool that accelerates the delivery of services
by transforming services between governments and citizens (Worrall, 2011) so that they are
faster and more efficient.
2.1.3 Interactions of E-government systems
The importance of e-government projects focuses on the development of electronic services,
which aims to grow investments and facilitate dealings with and between the different sectors
of government by the use of IT and the availability of information on the electronic web. Egovernment projects aim at decreasing bureaucratic hierarchies, obstacles and improving
transparency. E-government projects also aim to reduce the costs of public administration while
maintaining a high level of quality of services. Since e-government aims to service different
groups of clients or beneficiaries, it can be further grouped into the following areas
(Alkhamaysa, 2013) that are explained in more detail below.
Government-to-Citizen (G2C)
According to Lee (2010) e-government consists of two offices that have three models. The
front office consists of services that could be delivered to customers and to businesses online.
Therefore, G2C and Government to Business (G2B) are considered to be the front office while
the back office consists of Government to Government (G2G) where information sharing takes
place between governments. G2C services can be accessed by citizens using a single-window
online portal known as G2C services. This scenario has the advantage of being “characterized
by a government-wide information sharing system and new internet-based applications” (Lee,
2010, p.2). The aim of G2C is to ensure the welfare of each citizen and participation in
governance through the delivery of services via ICT; G2C also help expand the reach of citizen
participation in the democratic process with the help of e-government systems by introducing
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electronic voting and electronic elections (Alkhamaysa, 2013). Table 1 provides examples of
some electronic G2C services (Lee, 2010).
Table 1: G2C services

G2C services

Processing and issuance of various permits/authorisations and
certificates.
Information on legislative/ administrative notices and relevant laws.
Payment services, including tax refunds and social welfare payments.
Government administration participation, including requesting
public hearings and casting electronic votes.
Government-to-Business (G2B)
In this category the government aims to revitalise the economic cycle by facilitating business
transactions. For example, transactions between the government and banks or contractors
would be fully electronically delivered. This service embodies a new concept in the field of
economics, where services are delivered to customers or beneficiaries. The government-tobusiness category brings many economic gains such as lowering the cost of government
spending, eliminating wrong or corrupt administrative practices such as nepotism and
favouritism, reducing the costs of coordination, facilitating an electronic payment system and
achieving integration between governmental projects and the private sector to serve the
national economy. It also reduces the use of paper by introducing electronic devices such as
those mentioned above (Alkhamaysa, 2013).
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Government-to-Government (G2G)
INTERNAL SPHERE
E-government in this category aims to bridge the procedural and data gaps between various
ministries and public administrations. In addition, it works to increase levels of efficiency and
effectiveness in the government’s internal systems by providing all departments with
computers and reduces repeated or unnecessary transactions. Finally, it promotes unity and
integration of automated data (Alkhamaysa, 2013).
EXTERNAL SPHERE
E-government in this category integrates the government departments, units, etc., in a
streamlined manner, so that they are economically feasible with much attention being paid to
the tourism sector and providing services and tourist information in electronic journals and
bulletins. It also encourages foreign investment and facilitates the collection of goods and fees
through electronic government procurement systems. In this way governments are integrated
into the global system and keep pace with technological developments (Alkhamaysa, 2013).
This type of e-government gets the least attention from researchers and practitioners compared
to G2C and G2B, because researchers and practitioners mostly focus on the last two types.
Here, citizens and businesses are provided with e-government services. Therefore, G2G is
considered to be a field needing proper attention (Loukis, 2008). Scholl (2005, p.1) noted that:
Current e-government research might possibly suffer from the
iceberg phenomenon, where most attention is dedicated to the
above surface phenomena (i.e. G2C and G2B e-Government),
while “sub-surface” phenomena (such as the G2G e-Government
etc.) not readily available to scientific scrutiny have been spared.
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It is very important to facilitate and develop transactions and collaborations between two public
sector organisations whether they are in one country or in different countries. Collaborations
between these organisations are now much less difficult than before due to the globalisation of
the economy and rise of the digital economy (Loukis, 2008). Electronic G2G is required to plan
and implement public policies; it is also required to develop and deliver services for public
sector organisations to help them exchange information (Loukis, 2008).
2.1.4 Objectives of E-government
Information and communication technologies have helped connect all three parties
(government, citizen and business) together and support activities and processes amongst these
three parties. This is a fundamental change in service delivery and government transactions
(ITA, 2013). According to Backus (2001) e-government objectives are categorised according
to whether their services are internally or externally focused.
Internal strategic objectives (G2G):
According to Alkhamaysa (2013), internal strategic objectives of G2G are to:
•

Facilitate and speed up the work assigned to e staff in government institutions.

•

Improve transparency in government and business.

•

Improve the efficiency, accuracy and effectiveness of processes in a government
administration.

•

Reduce the scope for corruption, bribery or other negative social phenomena.

External strategic objectives (G2C, G2B):
According to Alkhamaysa (2013) the external strategic objectives of G2C and G2B are:
•

Simplifying interactions with various online services.

•

Ease of use of ICT in government operations and reduction of bureaucracy.
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•

Speed and efficiency in communication with citizens, businesses and other agencies.

•

Improve a government’s performance and increase productivity. Information will be
transferred accurately between government departments with the aim of reducing
duplication in data insertion.

•

Adjusting government spending by making the best use of resources and developing
new mechanisms for government procurement, human resources and inventory
management.

•

Attracting investment by facilitating government transactions, providing an appropriate
economic environment and easy access to information electronically, speeding up
responses to queries from investors or clients, and helping these people to overcome the
obstacles they face.

2.1.5 E-government stages
The literature on this subject reports a number of models for implementing e-government into
practice (Abdullah et al., 2012). Alshehri and Drew (2010) have summarised four key research
studies focusing on the stages of e-government as explained below:
Gartner’s four stages of the e-government model (2000)
Gartner’s four stages of e-government are: (a) presence, (b) interaction, (c) transaction and (d)
transformation. Gartner’s model identifying the four stages constitute a road map for the
progress of e-government, where information is simply available at a simple website called
“brochure-ware”. Consequently, these websites would provide services to citizens, businesses
and governments. In the transaction stage, citizens and businesses will be able to pay for online
services such as licenses, taxes or other fees. The final stage is closer to the governance concept
where policies and rules will be applied to government services (Gartner, 2000).
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Layne and Lee’s four stages of the e-government model (2001)
The four stages of the e-government model as devised by Layne and Lee study are: (a)
cataloguing, (b) transaction, (c) vertical integration and (d) horizontal integration. The first and
the second stages are similar to the first two stages of Gartner’s model. The vertical integration
stage is applicable to the various government services that are accessible by local, state and
federal governments. The horizontal integration stage arises when integration happens across
different services and functions (Layne and Lee, 2001; Alshehri and Drew, 2010).
The United Nation’s (UN) five-stages e-government model (2001)
The five-stages e-government model developed by the UN include: (a) emerging, (b) enhanced
(c) interactive, (d) transactional and (e) seamless. These five stages enable e-government to
provide basic information accessible through its websites. Citizens and businesses will be able
to interact with the government online by making appointments, downloading forms and
paying for services. Finally, these electronic services become widespread in all departments
and administrative units (United Nations, 2001; Alshehri and Drew, 2010).
World Bank Study - Three stages of e-government model (2002)
These three stages were developed to assist decision-makers to create and invent their own
strategic plans. Publish, interact and transact are the three stages of the e-government model
suggested in the World Bank’s study. In the first stage, websites will be published with simple
information about the government. Secondly, basic interaction and communication will take
place via emails between government officials and users. Thirdly, and finally, citizens will be
able to receive their government’s services online in a faster and cheaper way (Alshehri and
Drew, 2010).
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Other researchers have developed their own stages of e-government. Shareef et al. (2012) have
created a table summarising the overall differences among the models described above in
addition to other constructs (Table 2).
Table 2: The different stages of e-government. Source: Shareef et al. (2012, p.147).

Source: Shareef et al. (2012, p.147)

2.1.6 E-government visions
As discussed in the previous section, it is very important to understand the egovernment life cycle. However, to clearly understand the balance between political
vision, the concept of intervention and goals and infrastructure of ICT, it is crucial to
consider strategic planning because it is one of the most important phases of the egovernment life cycle (Viscusi, 2010). Strategic planning usually lacks comprehensive
knowledge of the intervention scope, which helps to produce clear requirements
facilitating the selection of services and to build and improve projects. To create more
knowledge about strategic planning, it is important to meet with stakeholders and
acquire strategic documents (Viscusi, 2010).
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Citizen vision
This vision reflects what citizens would like to receive from the government, given that
citizens want the government to work the same way in which private businesses
operate. Citizens always ask for appropriate and immediate access to public services at
all times and during all days of the week. Accordingly, citizens want to be free of the
myriad restrictions that prevent them from reaching and interacting with government
services. This is why they want services to be available on different types of ICT
(Alkhamaysa, 2013). Table 3 lists some of the public services that citizens generally
mostly require (Alkhamaysa, 2013).
Table 3: Public services

Paying (electricity, water, phone) bills
Tax bills
Receiving salaries
Dealing with banks
Transactions with healthcare facilities
Transactions with schools
Driver’s license renewal
Car registration renewal
Passport renewal
Business vision
Business vision focuses on the way government can improve the business environment
and provide services and opportunities for businesses. Organisations and business
companies are now using e-commerce to communicate and interact (B2B). Numerous
benefits emerge in terms of reducing costs, improving productivity and inventory
control when governments cooperate with businesses (G2B) and vice versa (B2G) ICT
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(Alkhamaysa, 2013). Table 4 lists some of the benefits that businesses will get from egovernment (Alkhamaysa, 2013).
Table 4: E-government delivered benefits for businesses

Help businesses to achieve competitive advantage in the
provision of goods and services.
Access to various services such as building permits, schedule the
dues or issuance and renewal of licenses online.
Create better opportunities for businesses and governments to
participate and collaborate to achieve objectives, not only for
them but for the overall development of the nation.
Cut and reduce transaction costs and those of government
services.
Facilitate business processes and its various transactions.
Strengthen relationships and cooperate with the government and
businesses, and with citizens who rely on government services.
Government vision
Governments are able to restore citizens’ confidence by applying new policies that
work, making people feel that their requirements and needs are being fulfilled and
problems solved. To rebuild the relationship with citizens it is important for the
government to provide them with services in many ways (Alkhamaysa, 2013). Citizen
oriented e-government integrate Customer Relationship Management (CRM) with ICT
and many kinds of networks. These are in addition to databases and data warehouses
functioning to ensure employees or people with high quality skills and capabilities can
interact with electronic systems to achieve the highest levels of satisfaction
(Alkhamaysa, 2013).

32

Since e-government is based on the concept of participation and the principle of
interaction, citizens find themselves in a position to participate in decision-making by
providing ideas and suggestions. They can also view governmental information online
instead of going to governmental offices to obtain information (Ndou, 2004).
Political vision
The project of switching to e-government is a political decision taken at the highest
levels in many countries, and without it e-government remains just an idea on paper
with no value at all. To ensure the success of an e-government project, all political
parties and relevant stakeholders should be willing to contribute to and support the spirit
of e-government project. A country’s leadership must make public its commitment to
online transition by providing time, money, resources and a supportive political and
technical environment (Alkhamaysa, 2013).
Legislative vision
Legislative or legal vision should not be underestimated in any way as its importance
focuses on guaranteeing the legal rights and responsibilities of all parties. Today, there
is a need for new legislation dealing with and handling the new electronic government,
criminalising those breaking into websites or destroying them, violating privacy and
forging electronic signatures and any other illegal dissemination of information. The
outcomes affecting e-government from legislation are extremely important for the
success of e-government (Alkhamaysa, 2013).
Administrative vision
This is one of the major aspects facilitating the transition to e-government. It contributes
to a change in the administrative structure of government agencies and promotes better
services provided by a government, and in turn impacts on and changes how processes
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and procedures are structured. Administrative vision focuses also on the flow of data
and information between government departments. Administrative vision improves
functional competence, which in reality reduces unnecessary jobs and creates new ones
that will require training (Alkhamaysa, 2013).
Economic vision
Governments work on how their countries’ economies function. Governments
encourage the establishment of e-commerce to create advanced technically-driven
industries that contribute to economic development as well as to the development of a
competitive edge or advantage (Alkhamaysa, 2013).
2.1.7 Summary
This section briefly focuses on the contributions of e-government in terms of the
interactions, objectives, stages and visions of e-government. The next section will focus
on the development of cloud computing.
2.1.8 Background of cloud computing
In the 1950s large computer servers such as mainframes contributed to virtualisation of
workplace practices. This technology was very helpful for organisations as mainframe
computers could not be made available to every employee. On the other hand, employees did
not need all that power and storage offered by the mainframe (Neto, 2014). During the 1970s
virtual machines started to become popular. Controlling other operating systems by different
computers became possible by executing virtual computers within one physical hardware.
Virtual machine technology did not stop developing; it took the mainframe computing
technology with its shared access and improved it by enabling many computers to reside on
one single physical computer, which is basically laid the foundation of the cloud infrastructure.
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This technology, however, had many issues concerning security, trust and performance (Neto,
2014; Abbadi, 2014).
Virtualised private network connections were first offered in the 1990s by telecommunication
companies. Previously, the only data connection in which telecommunication companies
offered were dedicated to point-to-point connections. These newly offered virtualised private
network connections introduced the same service quality as their dedicated services but at a
lower cost. These companies allowed users to share access to the same physical infrastructure,
an economical alternative to building multiple infrastructures and permitted more users to
acquire their own connections (Neto, 2014).
In 1999 the salesforce website, an American cloud computing company founded by Marc
Benioff aimed to deliver applications through the Internet (Mohamed, 2009). In 2002 Amazon
developed this technology through its Amazon Web Services. These services pioneered the
cloud-based services such as storage and computation. Amazon continued to develop cloudbased services and launched its Elastic Compute Cloud (EC2) in 2006 (Mohamed, 2009).
Organisations can now subscribe to a network to run their applications and computers. In 2009
Web 2.0 was introduced to the market enabling users to present their browser-based enterprise
applications such as Google Apps (Mohamed, 2009). Christophe Bisciglia named this new
technology “cloud computing” which was the outcome of the evolution of two previous
technologies: grid and utility computing (Biswas, 2011). Figure 4 depicts the evolution of
cloud computing.
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Figure 4. Evolution of cloud computing. Source: IBM (2009a, p. 6)

2.1.9 Defining cloud computing
Many definitions of cloud computing are reported in the literature. Of these definitions two
seem to be popular. The first definition was provided by Mell and Grance (2011, p. 3) which
runs “a model for enabling ubiquitous, convenient, on-demand network access to a shared pool
of configurable computing resources (e.g. networks, servers, storage, applications and services)
that can be rapidly provisioned and released with minimal management effort or service
provider interaction”. The second definition described cloud computing as “a style of
computing in which scalable and elastic IT-enabled capabilities are delivered as a service to
external customers using Internet technologies” (Gartner Group, 2009, p. 1). The European
Network and Information Security Agency (ENISA) (Catteddu and Hogben, 2009, p. 4)
described cloud computing as “a new way of delivering computing resources, not a new
technology”. This is a generic definition which does not explain how cloud computing operates,
however, it confirms that cloud computing is a technology that gradually developed over time.
Other researchers and institutions have also defined cloud computing according to their needs.
For example, Armburst et al. (2009) defined cloud computing as hardware and software in the
datacentres that provide services throughout applications running on the Internet. Their
definition clarifies that hardware and software in datacentres is the cloud part while the
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computing part refers to applications that provide services. On this theme, Buyya et al. (2008)
defined cloud computing as a vision of what cloud computing might become in the near future.
They refer to it as “a type of parallel and distributed system consisting of a collection of
interconnected and virtualized computers that are dynamically provisioned and presented as
one or more unified computing resources based on service-level agreements established
through negotiation between the service provider and consumer” (Buyya et al., 2008, p. 2).
Their vision of the evolution of cloud computing has become a reality.
To sum up, cloud computing is a dynamic IT technology enabling customers to rent different
IT services and computing resources such as data storage, servers, and applications instead of
buying them. These services are provided through the Internet and are accessible from
anywhere in the world (Queensland Government, 2014).
2.1.10 The characteristics of cloud computing
Every technology has its own specific features that differentiate it from others. Cloud
computing has five characteristics and these are explained in greater detail below.
On-demand self-service
Customers usually pay to obtain services and it is the same with cloud computing. However,
cloud computing customers will only pay for what they require, for example they will only pay
for the amount they use from network storage and for the period they use this service. As a
result, customers will be able to manage what they need from cloud computing services (NIST,
2011; Hashemi et al., 2013).
Ubiquitous network access
Whether customers are using laptops or mobile phones, they will still get full access to the
servers or services as long as they are connected to the Internet. The National Institute of
Standard and Technology (NIST) (2011) differentiates clients depending on the devices they
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use by calling them thin (mobile phone users) and thick (laptop users). On the other hand,
Hashemi et al. (2013) label them weak and strong clients.
Resource pooling
While some clients have similar demands, others can differ quite sharply. This aspect of using
technology dynamically enables cloud computing providers to serve multiple clients by using
a multi-tenant model (NIST, 2011; Hashemi et al., 2013). This cloud computing characteristic
maintains scalable and error-free services to clients.
Rapid elasticity
With this feature, consumers can increase or decrease the needed services whenever they want
because this feature enables providers to elastically expand or decrease services according to
people’s needs (NIST, 2011; Hashemi. et al., 2013).
Measured services
This feature enhances the reporting, controlling and monitoring aspects not only for providers
but also for consumers. It allows them to monitor, justify and control the usage of resources.
Also, this aspect plays a major role in influencing trust as it increases transparency between
providers and consumers (NIST, 2011; Hashemi et al., 2013).
2.1.11 Cloud computing service types
Software as a Service (SaaS)
Cloud providers offer consumers to use cloud software infrastructure on demand that they set
up via the Internet and on which they run relevant software applications. Customers are not
required to change any feature of the underlying infrastructure while using the service (NIST,
2011; Wyld, 2010). This service is mostly used by businesses for completing tasks such as
emailing, blogging, marketing, contacting customers and setting up websites. For example,
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program developers can use programming languages and tools over the Internet (NIST, 2011;
Wyld, 2010).
Platform as a Service (PaaS)
Developers of computer or software programs mostly use this service. Cloud computing
providers will deliver a computing platform to users via the Internet. Therefore, developers will
be able to use programming languages and tools over the Web (NIST, 2011; Wyld, 2010).
Infrastructure as a Service (IaaS)
This service model allows consumers to select and run software that matches their needs. They
can also control the operational system, however, consumers will not be able to control the
infrastructure features such as storage, network and other computing resources or tasks (NIST,
2011; Hashemi et al., 2013).
2.1.12 Cloud Computing Deployment Models
Cloud computing consists of four different deployment models that suit all consumers. These
deployment models are: public cloud, private cloud, community cloud and hybrid. These
models are described in more detail below.
Public Cloud
The infrastructure of this cloud service is owned and controlled by the service provider. Cloud
services in this deployment model could be offered to a third party. Services provided by this
type of deployment are described as elastic and cost effective. Examples of this type include
Amazon and RackSpace (NIST, 2011; Al-Soud, 2013; Abbadi, 2014). This type of cloud
computing is popular and attracts more customers than those in the private and community
clouds.
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Private Cloud
Private cloud deployment is owned and controlled by a specific organisation, empowering it to
deliver services to multiple customers who are linked to the same organisation. A high level of
security is ensured in this type of cloud system because the cloud infrastructure is directly
managed by the organisation. Examples of users include banks, hospitals and
telecommunication companies (NIST, 2011; Al-Soud, 2013; Abbadi, 2014).
Community Cloud
This cloud deployment type is preferred when two or more organisations sharing the same
interests can build their own cloud infrastructure to access and share data. This cloud
infrastructure can be owned by one or more organisations sharing the same cloud. An example
for this type would be a group of newspapers (NIST, 2011; Al-Soud, 2013; Abbadi, 2014).
Hybrid Cloud
A hybrid cloud comprises two or more cloud deployment types. A hybrid cloud is typically
used when clients such as a government agency are required to use a combination of more than
one cloud type as per the agency’s needs and legislative or regulatory requirements (NIST,
2011; Al-Soud, 2013).
2.1.13 Summary
This section provides an overview of the concept and development of cloud computing. The
first part is devoted to the history of cloud computing. The second part presents some well
accepted definitions of cloud computing. The third part focuses on the different characteristics
of cloud computing. The fourth part points out the three main service models of cloud
computing. The final part focuses on cloud computing deployment models. Saudi Arabia could
adopt any cloud computing service type according to its needs. However, for security purposes,
Saudi Arabia should adopt a private cloud computing within its territory to independently
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manage its sensitive data, monitor, review and audit the access of data by users. Also
sophisticated security controls and risk assessment procedures can be applied. There is also a
need to create backups.
G-cloud (government cloud)
The UK government was the first to name its cloud computing program the G-cloud which was
created to assist public sector departments and units. This program was selected from more
than eight hundred cloud providers and more than seven thousand cloud services with the aim
of increasing efficacy, accessibility, flexibility, cost saving and quality of delivered services
(Atos, 2016; Rouse, 2012). Cloud services assist government institutions to deliver effective
and more secured services that could be accessible and available round-the-clock at a low cost
(Skyscape, 2014). Francis Maude, the Minister for the Cabinet Office in Skyscape (Skyscape,
2014, p. 3) stated:
G-Cloud brings a step change in the way government buys IT. It’s quicker,
cheaper and more competitive, open to a wider range of companies, including a
majority of SMEs, and offers more choice and innovation. Many government
departments already use G-Cloud, but IT costs are still too high. One way we can
reduce them is to accelerate the adoption of cloud across the public sector to
maximise its benefits.

Closer look at G-cloud adoption
2.2.1 UK
In 2009 the UK government issued the Digital Britain Report, which discussed and explained
how the transformation into a government-wide cloud computing network should proceed
(Digital Britain, 2009). In 2011 the United Kingdom adopted a government running on the
cloud (G-cloud) system. The main vision of this adoption was to deliver effective services
shared by different organisations. Cloud services would become available for end users such
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as resources, infrastructure, software and information as long as the user is connected to the
Internet. This adoption will enable the government to share ICT products and services, in
addition it will make ICT products and services cheaper. Displaying services will be much
easier as the government application store will be made to provide services through an open
marketplace. Therefore users will be able to use, review and reuse services (KPMG, 2012).
2.2.2 Australia
The Australian federal government is trialling pilot projects for cloud computing to be used by
government departments and agencies. Table 5 shows some examples of the agencies that have
commenced small pilot projects (Australian Government, 2013).
Table 5: Examples of pilot projects using cloud computing in Australia

Agency

Pilot/ proof of concepts/ Implementation of
cloud computing

West Australian Department of Treasury and DTF implemented private cloud. This was
Finance (DTF)
announced in August 2010
Western Australian Health (WA Health)

WA Health implemented private cloud. This was
announced in August 2010 and anticipated
competition for WA Health data centres occurred
between April 2011 and June 2011

Department of Immigration and Citizenship DIAC implemented hybrid cloud and important
(DIAC)
issues in June 2010.
Department of Human Services (DHS)

DHS implemented public cloud and this
department is only in the stage of the ‘proof of
concept’.

Australian Maritime Safety Authority (AMSA)

AMSA implemented public cloud. This
department adopted cloud computing based on a
pilot-cloud-based application on a vendor
platform (force.com).

Australian Government Information
Management Office (AGIMO)

AGIMO adopted IaaS and PaaS cloud computing
delivered models. The data sets on the
data.gov.au website was migrated onto the public
Amazon cloud. The data.gov.au and
govspace.gov.au websites were migrated onto a
private cloud in March 2011.
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The Australian Government Chief Information Officer and Deputy Secretary, Ann Steward,
stated: “Cloud is a very important piece of work. We have released the Australian Government
Cloud Computing Strategic Direction paper which outlines that Australian Government
agencies may use cloud services if they represent value-for-money and are adequately secure”
(KPMG, 2012, p. 30).
2.2.3 USA
The United States is rapidly transferring its government IT systems to the cloud. The CIA was
the first organisation to shift to the cloud-based system (Wyld, 2010). The Federal Chief
Information Officer remarked, “The cloud will do for government what the Internet did in the
‘90s” (Nagesh, 2009). Cloud computing was also recognised by other US government agencies
such as the General Services Administration (GSA), which entered into agreement with the
Miami-based Terremark Worldwide company to provide them with cloud-based services in
2009. The National Aeronautics Space Administration (NASA) launched the NEBULA cloud
computing platform to take advantage of the storage, computing and network services and to
use a more scalable approach (NASA, 2009). The Department of Interior’s National Business
Center (NBC) is now one of the main cloud service providers in the U.S. owning and
controlling two data centres. Doug Bourgeois, the Director of NBC, stated that its cloud
services improve productivity and saves money (Wyld, 2010). Bourgeois also said, “For us,
like other data centers, the volume of data continues to explode. We want to solve some of
those problems with cloud computing, so we don’t have to build another $20 million data
center” (Lohr, 2009, p. 1).
2.2.4 Japan
The Japanese government is strongly moving towards the cloud environment. It has built its
own private cloud and calls it “Kasumigaseki Cloud” (Wyld, 2010; Hicks, 2009a). This private
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cloud addresses most of the Japanese government’s computing needs. With the Kasumigaseki
Cloud, Japan’s Ministry of Internal Affairs and Communication believes that this step will
reduce costs and significantly contribute to creating a more friendly IT operations environment
(Rosenberg, 2009). According to Japan’s Ministry of Internal Affairs and Communications,
the Kasumigaseki cloud will boost information sharing and improve standardisation in the IT
resources of the government by combining all systems of the government under one single
cloud infrastructure. The Japanese government is certain that cloud computing will reduce costs
and upgrade governmental operations (Wyld, 2010). The Kasumigaseki Cloud, shown in
Figure 5 below, is part of the ‘Digital Japan Creation Project’, which aims to ensure IT
investment to create hundreds of thousands of new IT job opportunities and double the
Japanese IT market by 2020 (Wyld, 2010).

Figure 5. Kasumigaseki cloud. Government of Japan, Ministry of Internal Affairs and Communications

(Wyld, 2010, p. 9).
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2.2.5 China
Dongying and Wuxi are two cities located, respectively, in the northern and south-eastern
regions of China. These two cities were the first to adopt cloud computing according to the
wishes of local government officialdom. In Dongying the adoption of cloud computing
expanded to cover e-government services and economic development by creating a centre
called The Yellow River Delta Cloud Computing Center, which is based on the IBM cloud
platform (Hicks, 2009b). In Wuxi, a cloud service factory was built to provide local
organisations with computing facilities since many companies did not have enough funds to
secure their own ICT resources (IBM, 2009a).
2.2.6 Thailand
The government of Thailand is also adopting a private cloud platform for its government
agencies and it is known as the ‘Government Information Technology Service’ (GITS). This
plan aims at assisting small and medium-sized government agencies in developing the egovernment services. This plan was devised to achieve and deliver the goals of the Thai
government master plan (Hicks, 2009c). The Thai government master plan was firstly
introduced in 1996 to start the national IT agency. Thus the objectives of the e-government
system were defined (Varavithya & Esichaikul, 2003).
2.2.7 Singapore
The Singapore government believes that each cloud-computing deployment model has its own
benefits and properties that distinguish it from the other models. The Singapore government
currently benefits from each cloud computing model by adopting different aspects of them.
The government has utilised the public cloud deployment model so that it can benefit from low
cost computing resources. In its government agencies, the private cloud serves to offer more
controls on security and privacy (iDA Singapore, 2012). The Singapore e-government master
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plan for 2015 consisted of three strategic thrusts, one of these being a whole-of-government
transformation, and the focus on developing the government’s private cloud (G-Cloud). This
was done to reduce ICT costs since government agencies will only pay for what they use and
also to take advantage of the resilient and secure ICT environment that cloud computing
provides (Singapore eGov, 2015).

The importance of G-cloud
2.3.1 Availability and Accessibility
Using cloud computing for e-government services will bring about major benefits. Availability
and accessibility of information would increase substantially because information in the cloud
can be accessed anytime, anywhere and such flexibility in accessing information would be
instrumental in ensuring sustainability of information flow. The reason why information can
be accessed anytime and anywhere is that information is hosted in the cloud to enable citizens
and businesses to access information whenever they are connected to the Internet and egovernment can make it happen (Alshomrani and Qamar, 2013).
2.3.2 Cost Effectiveness
Government agencies help cut the costs of ICT resources and software because cloud
computing has a “pay-as-you-go” approach. Cloud computing reduces the need for
professional employees to manage or maintain ICT equipment. Cost efficiency is one of the
major benefits of cloud computing since small-sized organisations or companies will no longer
face problems in using the latest technology infrastructure (Alshomrani and Qamar, 2013; AlSoud, 2013; Hashemi et al., 2013).
2.3.3 Efficiency
It is understood that e-government was created to provide citizens and businesses with a more
efficient and effective service environment. Cloud computing can improve the efficiency of
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government and business services by enhancing the infrastructure usage, upgrading the
delivery of e-services and creating new solutions (Alshomrani and Qamar, 2013; Al-Soud,
2013).
2.3.4 Flexibility
As stated previously, cloud computing ensures flexibility because such systems comprise many
deployment models to suit the varying needs of organisations and government agencies
(Macias and Thomas, 2011; Alshomrani and Qamar, 2013).
2.3.5 Scalability
Cloud computing is a scalable technology as organisations and government agencies could link
additional hardware such as hard drives, CPU and servers to host more users. Furthermore,
Cloud databases have a high level of scaling in that this database does not compromise the
delivering of services. Research indicates that the scalability of cloud computing would
positively affect e-government since the number of users of e-government services is growing
every day (Chanchary and Islam, 2011; Alshomrani and Qamar, 2013).
2.3.6 Reporting and Intelligence
E-government uses data centres, storage centres, CPU and networks that must always be
monitored to avoid technical faults or attempts to infiltrate them. Cloud computing can be
equipped with a high-level business intelligence infrastructure. Also, cloud computing can be
integrated with other frameworks such as MapReduce (Chanchary and Islam, 2011; Hashemi
et al., 2013).
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Some issues concerning G-cloud
2.4.1 Privacy
The privacy of information stored in cloud computing is not managed at the enterprise location.
This responsibility lies with third parties that process the information at their own sites which
raises concerns regarding the security of personal information. Concern about storing personal
data and information on remote machines at various locations is genuine because citizens are
sensitive to security and privacy of information that may be at risk of being violated or
infiltrated. In order to overcome these concerns, access is allowed only to collected data from
which any private information is removed, so that information is only used for statistical and
demographic purposes (Alshomrani and Qamar, 2013; Iovan and Daian, 2013).
2.4.2 Lack of user control
The lack of user control and ownership are important issues when it comes to trusting the
system. If there is less control over one’s assets then people’s level of trust will be reduced.
Cloud-based e-government have less control over data as the system data are stored at third
party sites. This allows cloud computing providers to retain access to private and sensitive
information (Alshomrani and Qamar, 2013).
2.4.3 System Failure
The level of system trust by users is influenced by instances of service failure. This includes
the unavailability of some public services that should be made available to citizens at all times.
Also, if data is lost or if a security breach occurs, the data cannot be compensated by the cloud
service providers, due to the irreplaceable data. In other words, if the data is stored in the cloud,
data will be stored in data centres that are owned by the service provider. In this way control
over data will be limited (Alshomrani and Qamar, 2013; Pearson and Yee, 2013).
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2.4.4 Security
Confidentiality, availability and integrity of the data are the main concerns of the system that
are to be removed if proper trust in cloud computing by users is to be established. It is essential
that e-government based on cloud computing should be secure. National database operators
have extra concerns in that the government is responsible for the security of the data. If loss or
theft of the data occurs, adverse consequences may result (Alshomrani and Qamar, 2013; Iovan
and Daian, 2013).
2.4.5 Training and Education
Absence of required training and education may delay the process of transition into providing
cloud-based services since some employees know nothing about cloud computing. Deniece
Paterson, principal analyst at Input corporation said, “We’re hearing anecdotally that not a lot
of government employees know what the cloud is. They are doing it, but don’t know it”
(Nagesh, 2009, p. 1).

Adoption of innovation
2.5.1 Definitions of Innovation
A number of definitions of innovation are found in the literature. This section presents these
definitions. Rogers (2003, p. 11) has defined innovation as “an idea, practice or object that is
perceived as new by individual or other unit of adoption”. Rogers then explains the concept of
newness in an innovation and notes “newness of an innovation need not just involve new
knowledge. An individual may have known of an innovation for some time but not yet
developed a favorable or unfavorable attitude toward it” (p. 11). Finally, Rogers explains the
expression of an innovation and that is “in terms of knowledge, persuasion or a decision to
adopt” (p. 11).
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Zaltman et al. (1973, p. 108) define innovation as “an idea, practice or material artefact
perceived to be new by the relevant unit of adoption”. They consider innovation as a new
system or a new program to the organisation, even if it is old or has already been adopted by
other institutions. They further state “this does not imply that each new idea or system or
technology adopted by an organisation is necessarily new to society. A particular new
technology may be new only to an organisation or to individual who are adopting it” (Zaltman,
1973, p.10). Higgins (1995, p. 9) assert that “innovation is the development of something new
that has significant value to an individual, a group, an organization, an industry or a society”.
Holt’s (1983) definition is very close to that of Higgins. Higgins considers innovation as a
process that could create something new and useful to individuals or organisations. Talukder
(2014) provides a more comprehensive definition for innovation after reviewing the previously
mentioned definitions. He defines innovation as “an idea or a system or a technology which is
new or significantly improved, which can be implemented or adopted by an organization or
individual to create added value, improve performance or efficiencies of activities in an
organization” (Talukder, 2014, p. 9). Based on previous definitions, it is clear that an
innovation has to be something with value that can facilitate an organisation’s mission or
improve its services. Furthermore, an innovation should be used as a daily activity because if
it is not, then it will not be considered as an innovation and opportunities will be lost (Talukder,
2014).
2.5.2 Innovation adoption
Innovation is about introducing something new that causes positive change, whether it is an
idea or a product. In business terms innovation means creating new ideas that make the
workplace more productive and efficient. It also means improving existing services. Innovation
could be initiated by changing business models or by adopting new technologies to enhance
the environment of business and to improve services (Business.gov.au, n.d.). Sometimes,
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innovations are resisted by users or employees because they are reluctant to accept change and
hence tend to reject an innovation (Talukder, 2014). This individualist perspective implies that
individuals act and demonstrate their attitude toward a certain innovation. In the literature on
adoption of innovation, the individualist perspective played a major role within adoption
theories such as Theory of Reasoned Action (TRA) devised by Fishbein and Ajzen (1975),
Innovation Decision Process Model (IDPM) devised by Rogers (1995), Theory of Planned
Behaviour (TPB) developed by Ajzen (1991) and Technology Acceptance Model (TAM)
proposed by Davis (1989) as quoted in Sarosa(2007).
The structuralist perspective is another position on how diffusion of innovation is determined.
This point of view is determined by organisational characteristics, for example, technology and
organisational variables such as complexity and organisational size (Slappendel, 1996).
Environmental factors such as customers, suppliers, competitors and government are also
included in the structuralist perspective (Duncan, 1972). Environmental factors have an effect
on the adoption of innovation and communications where the environment eases the adoption
process (Duncan, 1972; Zaltman et al., 1973). Customers could ask for better services, which
may also drive the organisation to consider innovations. Suppliers could provide organisations
with information helping it to be more aware about a certain innovation. Competitive pressure
might ignite the passion for competition to start adopting innovations. Finally, government
policies could affect the adoption of innovations (Slappendel, 1996). The third perspective that
could influence the innovation adoption process is the interactive process perspective. This
states that individuals’ actions and organisational structure are main determinants of the
adoption because individuals interact with the organisation as well as with its structure. At the
same time individuals’ actions are influenced by organisational characteristics and
environmental factors. Therefore, the innovation adoption process is influenced by interactions
between individuals, organisational structure, and environmental factors (Slappendel, 1996).
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Innovations generate many benefits which include economic growth, improvement of
organisational performance, increased competition leading to delivery of high quality products
and services, and improvement of standards and efficiency (Gopalakrishnan & Damanpour,
1997). It should also be noted that innovation has been categorised into numerous types. The
most popular typologies are administrative and technical innovation, product and process
innovation and radical and incremental innovation (Gopalakrishnan & Bierly, 2001;
Gopalakrishnan & Damanpour, 1997).
Technical innovations have been widely adopted in organisations because they are more
beneficial than administrative innovation. Gopalakrishnan and Bierly (2001, p. 109) wrote that
“technical innovations include products, process and technologies used to produce or render
services related to the basic work activity of an organisation”. Administrative innovations are
usually adopted in larger organisations, particularly in the administrative core of an
organisation. According to Gopalakrishnan and Damanpour (1997, p. 19) “administrative
innovations pertain to organisational structures, administrative processes and human resources;
these innovations are indirectly related to the basic work activity of the organization and are
more directly related to its management”. Product innovations are more popular than process
innovations because the former improve products or services delivered to customers,
employees or clients. Gopalakrishnan and Damanpour (1997, p. 18) assert that “process
innovations are tools, devices and knowledge in throughput technology that mediate between
inputs and outputs and are new to an industry, organisations or sub-units”. Furthermore,
product innovations are more suited to small firms or institutions whereas process innovations
are more beneficial for large ones (Damanpour, 1996).
Radical and incremental innovations differ according to the change these innovations tend to
cause in organisations (Gopalakrishnan & Bierly, 2001; Gopalakrishnan & Damanpour, 1997).
Gopalakrishnan and Bierly (2001, p. 109) describe radical innovations as ones that “produce
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fundamental changes in the activities of an organisation and produce clear departure from the
existing practice”. The authors further wrote that incremental innovations “call for marginal a
departure from existing products or processes and reinforce the existing capabilities of firms”
(Gopalakrishnan & Bierly, 2001, p. 109). Radical innovation causes more internal resistance
than incremental innovations during the adoption and implementation process (Damanpour,
1996).
2.5.3 Organisational innovation adoption
An organisation can benefit from the adoption of an innovation including better productivity,
more profits and experiencing organisational effectiveness that improves and justifies
organisational strategic planning. Individual employees often adopt innovation to increase
personal benefits. Organisations should always create the right atmosphere for employees to
encourage them to build creative ideas that could be turned into new innovations (Talukder,
2014). Innovation adoption decisions can be made by the organisation as well as by an
individual within it (Frambach & Schillewaert, 2002). The adoption decision usually comes inbetween the two stages of organisational adoption, which are initiation and implementation
(Zaltman, Duncan & Holbek, 1973).
2.5.4 Literature on cloud computing adoption
A scan of the literature revealed numerous factors influencing the adoption of cloud computing.
Obeidat (2013) analyse some of the factors affecting the adoption of cloud computing and
classify the factors into two groups. The first group is about perceived advantages, which
include less cost, saved space, flexibility and scalability and the second group is about
perceived disadvantages, for instance lack of security, system outage, loss of data, lack of
privacy and lack of control. Saedi and Iahad (2013) have constructed a theoretical framework
for cloud computing adoption by small and medium-sized enterprises. Service-Level
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Agreement (SLA), accessibility and security were some of the factors used in their study.
Yeboah-Boateng and Essandoh (2014) identify factors influencing the adoption of cloud
computing by SMEs. Yeboah-Boateng and Essandoh (2014) have categorised the factors into
three types. The first one was technological factors comprising trialability of cloud services,
existence of required IT infrastructure and resources, in-built security systems, and learning
capability of employees. The second context consists of organisational factors with senior
management support, conformity with workplace culture and style and organisational size. The
third and last context asserts the importance of environmental factors which consists of
adequate technical support from providers, and relationships with providers, government and
competitors.
Lian et al. (2014) in their exploratory study find that data security, complexity, costs,
government policy have an effect on the adoption decision of cloud computing. A study by
Nkhoma et al. (2013) based on a survey of 1,200 technology decision-makers find cloud
security, availability, compliance policy, scalability and cost as the factors impacting on the
cloud adoption process. Son et al. (2014) explore the economic value of cloud computing from
the perspective of the market. Their study classified grouped cloud computing initiatives into
three groups comprising factors, namely firm size, cloud computing service type and vendor
reputation. The research model of this study also included the market place perceptions for
assessing cloud computing announcements. Regulatory policy, IT infrastructure and
enhancement of products and services were included in Pan and Jang’s study (2008) as
determinants of adoption of ERP. Regulatory environment was also cited in Borgman et al.’s
study (2013), which focuses on exploring cloud computing adoption.
Another study by Ari and Mardikyan (2013) shows factors affecting the adoption of cloud
computing, such as performance regarding demand service, security, regulation, integration
and cost. Another two important factors cited by Park and Kim (2014) were system and service
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quality and attitude. Gupta et al. (2013) identify the factors affecting usage of cloud computing
by SMEs which included cost reduction, security, reliability, collaboration and ease of use.
Bharadwaj and Lal (2012) determine that organisational flexibility is the main driver for
adopting cloud computing. The conceptual model of this research contains perceived drivers
impacting cloud computing adoption and perceived outcomes resulting from the impact of
employees’ perceived G-cloud adoption on organisational performance. The following table
(Table 6) summarises the key concepts emerging from the literature on this theme.
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Table 6: The key concepts emerging from a search of the literature

Drivers

Author (Year)

Description

Technological
knowledge

Yeboah-Boateng and Essandoh The level of understanding technologies.
(2014)

Comments

This allows employees to accept new
inventions and to create new products
and services.
Cloud Security
Saedi and Iahad (2013); Yeboah- Security in the cloud is considered to be one Cloud computing providers provide
Boateng and Essandoh (2014); of the main concerns.
high quality security systems along
Lian et al. (2014); Nkhoma et al.
with their cloud services.
(2013); Gupta et al. (2013)
Required IT
Pan and Jang (2008)
Alshehri and Drew (2010) contended that Yang et al. (2015) noted that having a
infrastructure
without IT infrastructure, organisations will strong IT infrastructure is a major
availability
not be able to adopt new technologies.
catalyst for organisations to adopt new
technologies.
Service-level agreement Saedi and Iahad (2013)
SLA is the contract between organisations It includes all policies and regulations.
and cloud computing providers.
Business scalability
Obeidat (2013); Yeboah-Boateng Business scalability is when you This is one of the advantages of cloud
and Essandoh (2014); Nkhoma et accomplish the work satisfactorily even if computing.
al. (2013)
the workload increases (Weyuker &
Avritzer, 2002).
Integration with current Ari and Mardikyan (2013)
Integration is important to move data from Some
organisations
are
now
enterprise systems
the current system to the new cloud system specialising in data integration with
without interrupting services.
various offers.
Employees’ learning
Yeboah-Boateng and Essandoh Employees who require many skills and This explains why interviews are very
capability
(2014)
have the ability of learning new ones.
important.
Government policy
Lian et al. (2014)
Each government has its own policies in Every government has its own policies
adopting new technologies.
Compliance policy
Nkhoma et al. (2013)
Government providers declare to obey all All cloud computing providers must
government policies and regulations.
obey regulations of the country they
will provide their services in.
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Employees’ perceptions Son et al. (2014); Park & Kim Perceptions or attitudes of employees
of government-cloud
(2014)
toward G-cloud in terms of whether they
accept or reject this innovation.
Adoption decision
Obeidat (2013); Lian et al. The adoption decision is determined by
(2014); Bharadwaj and Lal employees’ perceptions.
(2012)
Delivery of on-demand Ari & Mardikyan (2013)
What you pay is what you get. Customers
services
will pay only for what they want.
Reduced maintenance

Ari and Mardikyan (2013)

Enhanced collaboration Yeboah-Boateng and Essandoh
with other organisations (2014); Gupta et al. (2013)
Cost reduction
Saedi and Iahad (2013); Lian et
al. (2014); Nkhoma et al. (2013);
Gupta et al. (2013); Ari and
Mardikyan (2013)
Improved performance Phichitchaisopa and Naenna
(2013); Lian (2015), Walczuch et
al. (2007).
Improved system
Pan and Jang (2008); Park and
quality
Kim (2014)
Enhanced accessibility

Saedi and Iahad (2013)

Better availability

Nkhoma et al. (2013)

This will help in determining the
decision to adopt G-cloud.

The adoption of G-cloud will lead to
certain outcomes. These outcomes will
also be investigated in this study.
This is considered as one of the major
characteristics for cloud computing
(perceived outcome).
Organisations can reduce the need for (perceived outcome)
maintenance.
Collaboration could be improved because
Better services for citizens
organisations can share information.
(perceived outcome).
One of the main benefits of adopting cloud Organisations do not have to purchase
computing.
expensive ICT equipment.
(perceived outcome).
The performance of organisations and
employees may be improved when
adopting G-cloud.
Because cloud computing delivers many
benefits such as rapid elasticity and
measured services.
Data will be accessed anytime and
anywhere through different devices.
Availability was defined by Armburst et al.
(2009) as the number one obstacle to cloud
computing.

(perceived outcome)

(perceived outcome)

(perceived outcome)
(perceived outcome)
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Saudi Arabia
2.6.1 Background
The Kingdom of Saudi Arabia (KSA) is located in the Middle East. Saudi Arabia occupies
2,240,000 square kilometres (Saudi Network, 2005) of the Arabian Peninsula, and is a bridge
between the East and the West (Al-Farsy, 2003). Saudi Arabia does possess a strategically
important location as it also connects with the Indian Ocean through the Red Sea. According
to the World Population Review (2014), the population of Saudi Arabia was estimated to be
around 33 million Saudi citizens. More than half of the population is between the ages of 20
and 54; this young population plays a major role in adopting new technologies as younger
people are more ready to accept and adopt new technologies than older people (Meyer, 2008).
The birth of Islam in the seventh century AD occurred in Saudi Arabia in the holy city of
Makkah, which houses the holy mosque known as the Masjid-al-Haram. Another holy mosque
is located in the city of Medinah, and it was named by the Masjid-al-Nabawi. For this reason,
Saudi Arabia is also referred to as “The Land of Two Holy Mosques” (World Population
Review, 2014). The capital of Saudi Arabia is Riyadh and the other two important cities are
Jeddah on the Red Sea, and Dammam on the Arabian Gulf. These two cities are important ports
that Saudi Arabia depends on heavily for its economic growth (Central Department of Statistics
& Information, 2010).
2.6.2 Economy
The Saudi Arabian economy still depends very much on oil as Saudi Arabia owns the largest
petroleum reserves in the world. KSA has 16% of the world’s oil reserves, which makes it the
largest oil exporter in the world (EIA, 2014). As well as oil, Saudi Arabia has many other
resources such as natural gas. According to the U.S. Energy Information Administration, Saudi
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Arabia has the world’s fifth largest natural gas reserves. Gold, iron and copper are also other
resources boosting the Saudi economy.
2.6.3 Culture
Saudi Arabia occupies a large part of the Arabian Peninsula, therefore its culture has long been
influenced by the history of that part of the world (Al-Rashid, 1986). The birth of Islam in the
seventh century AD occurred in Makkah which is also the birthplace of the Prophet
Muhammad (peace be upon him). Saudi Arabia is therefore the ‘homeland’ of the Islamic
world, and is the destination of Muslims for performing pilgrimage (Al-Farsy, 2003). Nomadic
tribes dwelt throughout the Arabian Peninsula for millennia and for this reason Saudi society
is still deeply affected by tribal traditions especially when it comes to religion. Islam plays a
major role in the Saudi culture and the customs, traditions, laws, social behaviours, and policies
of the country (Al-Saggaf, 2004; Vassiliev, 2000). This sometimes can lead to ethnic
intolerance and collectivism, and where individualism is frowned upon. Saudi culture refers to
the concept of wasta where people use their power or authority and social status to serve and
prefer their family and companions over others. People with power sometimes infringe on the
laws to help their friends (Alshaya. 2002). On the other hand, Saudi society has always been
interested in keeping pace with economic development and modernisation, enabling the Saudi
government to attract international experts and companies to turn Saudi Arabia into an
advanced and modern country. Various Western ideas about economic development,
education, healthcare and government services entered the Kingdom but were modified
according to Islamic and Arabic values (Vassiliev, 2000).
2.6.4 The introduction of the Internet to Saudi Arabia
The Internet entered Saudi Arabia for the first time in 1994 and its usage was restricted to,
educational, medical and research institutions. In 1997, the Internet formally entered Saudi
59

Arabia based on a ministerial decision but the public could not use it until 1999
(Internet.gov.sa, 2012). The number of Internet users in the Kingdom of Saudi Arabia in
December 2000 was about 20,000 which increased to16 million by 2013 (Internet.sa, 2014).
The preoccupation with security was present in the minds of the decision by the Council of
Ministers to allow Internet access. Therefore, the decision to ensure security and control
included many regulations such as preventing access to any computers connected to the Internet
without the consent of owners and refrain from using the network if certain acts led to violation
of one of the principles and teachings of the Islamic religion or being against the legislative
law (Whitaker, 2009), for example, threatening or spreading rumours or false information to
any person or entity.
In this case cultural factors strongly affected some of the risks that might be caused by new
technology especially the ones that concern Saudi women. The resolution also included the
formation of a permanent security committee to discuss Internet security controls and usage
(Alhajri, 2004). Not only that, the rules also included a prohibition on commercial use and
advertising through the Internet except for those who have a licence. The Internet Service
Providers (ISPs) have used statistical reports for users to keep an eye on all the details related
to them and their usage (Whitaker, 2009). All ISPs were demanded to direct all traffic through
the Internet Service Unit (ISU) at King Abdulaziz City for Science and Technology in order to
provide their services. The ISU also filters almost all websites as all traffic becomes available
to the public after they are subjected to checks and filtering. Websites that are suppressed are
those violating public morals such as pornography (Whitaker, 2009). OpenNet Initiative (ONI,
2004, p.1) has been testing the filtering system in Saudi Arabia for three years and their test
showed the following:
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We found that the Kingdom's filtering focuses on a few types of content:
pornography (98% of these sites tested blocked in our research), drugs (86%),
gambling (93%), religious conversion, and sites with tools to circumvent filters
(41%). In contrast, Saudi Arabia shows less interest in sites on gay and lesbian
issues (11%), politics (3%), Israel (2%), religion (less than 1%), and alcohol (only
1 site).

2.6.5 ICT infrastructure in KSA
ICT is a major priority in Saudi Arabia and its development has emerged very rapidly in the
Kingdom and has entered many different sectors, such as IT, finance, industry, commerce,
education, health and government (Sait et al., 2003; Al-Turki and Tang, 1998; Al-sudairy,
2000). However, ICT development in Saudi Arabia is still in its early stages when compared
with countries such as the USA, the UK and Japan (Al-Turki and Tang, 1998). Saudi Arabia
has concentrated the development of IT on three areas. The first one is digitising public and
private sector organisations. The second is concerned with building educational and training
institutes that provide IT programs to improve employees’ IT skills. The third focuses on
building solid IT infrastructure to keep up with new technologies and to adopt new ones in the
future (Al-Turki and Tang, 1998). On the other hand, Saudi Arabia has faced many problems
during the process of IT diffusion. In addition to technical problems, there were also cultural,
political, social and economic challenges (Al-Sudairy, 2000). The main problems associated
with the diffusion of IT in Saudi organisations were listed by Al-Turki and Tang (1998): lack
of IT budgeting; weak senior managerial support; absence of IT planning; and lack of personnel
training.
The government of Saudi Arabia is increasing its spending on developing ICT. In 2013 there
was a 14% increase in the development of ICT especially in terms of infrastructure,
implementation of e-government projects and services (CITC, 2015). The ICT market in the
Kingdom is the biggest in the Gulf region and the ICT investments in the past ten years
amounted to more than US$36 billion (CITC, 2015). In fact, the KSA is planning to spend
61

$100 billion on developing computer infrastructure between 2015 and 2019 (Maytech, 2015).
Another factor for the rapid growth of ICT in the KSA is the young population, which is always
willing to discover and adopt new technologies and consume digital goods and services
(SAGIA, 2015). If a country wants to improve its economic and social development, it has to
upgrade the telecommunication infrastructure because this is the backbone of any country’s
economy and social development (Al-Turki and Tang, 1998). Saudi Arabia focused on
developing its ICT infrastructure during the rapid development ever since oil was first
discovered. In 2007, Saudi Arabia encouraged private sector companies to operate inside the
country and develop its IT infrastructure (Abanumy and Mayhew, 2005).
2.6.6 E-government in Saudi Arabia
Saudi Arabia is a major focus not only at the level of the GCC, but also in the Arab and Muslim
world as it possesses cultural and economic weight and acts as a strategic and geographic
power. The government spent US$10 billion on IT and e-government in 2013 (SAMINA,
2013). Great attention was placed on the transition to e-government transactions as egovernment provides great benefits for the national economy and for citizens. A royal decree
issued in 2003 echoed the approval of the Ministry of Finance to proceed with the establishment
of the e-government program. Another royal decree in that same year gave the MCIT full
authority over the telecommunication and IT sector with regard to the application of egovernment. In 2005 MCIT with the participation of the Ministry of Finance and
Communication and Information Technology Commission launched the Yesser e-Government
program that has the following objectives (Yesser, 2014): firstly, raising the public sector’s
productivity and efficiency; secondly, providing better and more easy-to-use services for
individuals and business customers; thirdly, increasing return on investment (ROI); and
fourthly, offering required information in a timely and highly accurate fashion.
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In Saudi Arabia, e-government services are provided in several ways: service kiosks, online
electronic transactions, Interactive Voice Response (IVR), mobile SMS and several private
sector agencies that provide e-government services. Saudi Arabia has set up a national plan for
IT in order to take advantage of the technology in various fields. The government consolidated
the e-government infrastructure in three ways (Alrwaisan, 2010): firstly, developing the
telecommunication and Information technology sector; secondly, adopting a new project that
links all e-government transactions in one channel; and thirdly, enhancing the security of
information by creating the national centre for digital certification. It works by providing an
integrated system for managing the Public Key Infrastructure (PKI), the objective being to
maintain the confidentiality of information, verify people’s identity and maintain the integrity
of data from tampering and unauthorised changes.
Yesser launched e-government in Saudi Arabia and called it the National Gate for egovernment services (www.saudi.gov.sa), which is a consolidated website that aims to help
citizens, residents, the private sector and government sector with e-government services. The
website also provides rules and regulations, electronic services, news and events (Alkhamaysa,
2013). Although there are many different requirements for and various services offered by egovernment, the Saudi Arabian government has been able to deal with them effectively. The
government has made structural changes in some of the administrative agencies and provided
a strong ICT infrastructure, making it a suitable environment for e-business. Saudi Arabia is
now ranked 70th in terms of the readiness of e-government (Alkhamaysa, 2013).
2.6.7 Summary
The last part of the literature review has focused on G-cloud and the adoption of G-cloud in
different countries around the world. The section then addressed the importance and the major
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concerns of G-cloud. Finally, a background on Saudi Arabia was provided at the end of the
chapter.
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Chapter Three: Theoretical framework
A number of established theories were modified and combined to suit the needs of this study.
The framework developed here forms the research model used in this research. Each of the
relevant theories is defined, explained and critiqued as to why it was chosen to be part of the
research model.

Technology-Organisation-Environment (TOE) framework
This framework was developed by Tornatzky and Fleischer (1990) (see Figure 6). The TOE
framework helps to better understand factors influencing the adoption of a new technology.
The TOE framework consists of three over-arching constructs: organisation, technology and
environment. Each construct comprises a number of variables that explain the relevant
construct. The technological construct takes into account all the technologies that could be used
inside the organisation, in addition to the technologies off the shelf (Baker, 2011). The
organisational construct focuses on the scope, characteristics and resources of the institution.
In addition to employees’ culture, communication between organisations, top management
support, quality of human resources and organisational size are the relevant variables within
this construct (Baker, 2011; Jeyaraj, Rottman, & Lacity, 2006; Sabherwal, Jeyaraj, & Chowa,
2006; Tornatzky & Fleischer, 1990). Finally, the environmental construct contains government
regulations, availability of technology service providers and the location where an organisation
conducts its business (Baker, 2011; Tornatzky and Fleischer, 1990).
The TOE framework has been considered part of the research model for this study because the
framework contains some factors affecting the adoption of new technologies. However, a slight
modification was made to the actual framework. The environmental construct is replaced by
the governmental construct. The reason for this modification is that the thesis focuses on
perceived adoption of G-cloud in the public sector in Saudi Arabia. The public sector in Saudi
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Arabia is monitored by the government. Therefore, it is crucial to include more governmental
variables into the model as they relate to adoption of a new technology. Government variables
are instrumental in developing an understanding of the rules, policies and regulations of Saudi
public sector organisations with reference to using a new technology. This slight modification
is deemed necessary to make the TOE framework more specific to this study as the TOE
framework has been described as a generic theory (Zhu and Kraemer, 2005).

Figure 6. Technology, organisation, and environmental framework (Tornatzky and Fleischer, 1990, p.
154).

Oliveira and Martins (2011, pp. 113-116) have documented the researchers employing the TOE
as a theoretical model. For example, Zhu and Kraemer (2005), Zhu et al. (2006) and Oliveira
and Martins (2010a) have used the TOE as a theoretical model for the adoption of E-business
innovation. In this research, the TOE was combined with other theories. The Diffusion of
Innovation theory (DOI) was added to strengthen the theoretical basis of the TOE framework
and to better understand the nature of technological adoption (Thong, 1999; Gibbs and
Kraemer, 2004; Chong et al., 2009; Oliveira and Martins, 2010b). Oliveira and Martins (2011,
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pp. 111-119) also listed some of the researchers who combined the TOE framework with DOI
theory. Additionally, Alhammadi et al. (2015) have used the DOI and TOE framework to
investigate the factors that could influence the adoption of cloud computing in Saudi Arabia.
Moreover, Alsanea (2015) has also used the DOI and the TOE framework along with other
theories to xamine the factors that are involved in the adoption of cloud computing in Saudi
Arabia’s public sector. The last two mentioned reference have used the TOE framework and
the DOI theory without making any changes in the actual framework of the TOE. The Theory
of Reasoned Action (TRA) was also combined with the TOE framework in this study to better
understand employees’ behavioural intentions regarding the adoption of G-cloud. The Unified
Theory of Acceptance and Use of Technology (UTAUT) is a combination of multiple theories
as described in the above section. The reason for combining UTAUT theory with the TOE
framework is to strengthen the theoretical basis, since UTAUT examined both behavioural
intention and demographic factors. The justification for employing the TOE framework as the
theoretical model in this study is stated in section 3.5.

Diffusion of Innovation Theory (DOI)
Diffusion is “the process by which an innovation is communicated through certain channels
over time among the members of a social system. Diffusion is a special type of communication
concerned with the spread of messages that are perceived as new ideas” (Rogers, 1995, p. 35).
Diffusion research was initiated by Ryan and Gross (1943). They used interviews as their data
collection methodology. However, the theory itself was developed more fully by E.M. Rogers
in 1962. The theory focuses on how an idea or a product becomes adopted over time. Adoption
of a new technology or a new product differs from market to market in terms of certain
characteristics. Thus, it is important to understand the population’s characteristics in order to
adjust the adoption according to their characteristics (Boston University, 2013). This theory
consists of four main elements. The first element is the innovation and its attributes include
67

relative advantage, trialability, compatibility, observability and complexity (Lyytinen and
Damsgaard, 1998). Rogers (1995) defined an innovation as a new human-made idea, practice
or object. That means if an idea is considered new to other individuals, it becomes an
innovation. Most of the innovations listed in Rogers’s book (1995), Diffusion of Innovation
were technological ones, so the word “innovation” is often used as a synonym for “technology”
and vice versa. The second element is communication channel. Communication occurs when
individuals or groups of people share information with each other to reach a mutual
understanding. Diffusion is a type of communication because new ideas (innovations) are
delivered by communication channels (Rogers, 1995). The third element is time and it is
essential to include time as one of the elements of diffusion. Time starts to become important
when a new idea is presented. Accepting or rejecting a new innovation takes time, and
therefore, time affects the adoption of an innovation as the adoption of any innovation is usually
measured by the number of individuals in a certain system that accept the adoption in a given
time (Rogers, 1995). Ryan and Gross’s (1943) research is an appropriate example of how time
does affect the diffusion of the innovation process as their study on hybrid corn adoption took
more than ten years. The fourth element is the social system, which is defined as a set of
members of a social system or community, such as individuals, groups or organisations that
work together to solve problems to achieve a planned goal. This social system is crucial for
any diffusion of innovation because it strongly affects the decision to adopt and accept new
innovations (Rogers, 1995).
The DOI goes through five stages in order to complete the adoption of a new innovation (see
Figure 7). The first stage is knowledge. This stage occurs when an individual or a group of
people are exposed to a new idea. During this stage individuals or groups become more familiar
with how the innovation operates and what benefits it delivers (Rogers, 1995). The second
stage is persuasion. During this stage individuals or groups may like or dislike the new
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innovation. This attitude of course comes after knowing and understanding the functionality of
the new innovation. Moreover, individuals may apply innovation thinking about how this
innovation would work in a hypothetical way, and then they will come to a decision whether
to implement the innovation in practice (Rogers, 1995). The third stage is the decision stage.
In this stage individuals or groups participate by giving their decision about accepting or
rejecting a new innovation (Rogers, 1995). Implementation is the fourth stage of the diffusion
of innovation. This stage is reached when individuals or groups start to use an innovation and
they make a positive decision about it (Rogers, 1995). The final stage is the confirmation stage
during which individuals or groups may make their decision in terms of acceptance or rejection
of the innovation (Rogers, 1995).

Prior Conditions
1. Previous practice
2. Felt needs/problems
3. Innovativeness
4. Norms of the social
systems

Communication Channels

1.
Knowledge

Characteristics of the
Decision-Making Unit
1. Socioeconomic
characteristics
2. Personality variables
3. Communication
behaviour

2.
Persuasion

Perceived
Characteristics of the
Innovation
1. Relative advantage
2. Compatibility
3. Complexity
4. Trialability
5. Observability

3.
Decision

1. Adoption

2. Rejection

4.
Implementation

5.
Confirmation

Continued Adoption
Later Adoption

Discontinuance
Continued Rejection

Figure 7. Model of Five Stages in the Innovation-Decision Process (Rogers, 2003, p.170).
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Linking this theory to this research is important as G-cloud is actually an innovative
technology. This research study will discover employees’ perceived adoption of G-cloud in the
Saudi Arabian public sector.

Theory of Reasoned Action (TRA)
This theory was developed in the late 1960s by Martin Fishbein (Lezin, 2015). The theory then
was modified and expanded by Fishbein and Azjen in 1975 (Fishbein & Ajzen, 1975). The
TRA is primarily concerned with people’s behaviour as well as what influences their attitude
to determine their behaviour. In other words, the TRA predicts people’s behavioural intention.
An intention is “a plan or a likelihood that someone will behave in a particular way in specific
situations whether or not they actually do so” (Lezin, 2015, p. 1). To determine people’s
behavioural intention, the theory observes their attitudes toward that behaviour. The TRA has
two main elements as shown in Figure 8: firstly, attitude toward behaviour, which is what the
person is intending to do; and secondly, subjective norms, which refers to individuals or groups
(such as family and friends) who may have an effect on other people’s attitude (Ajzen &
Fishbein, 1980).

Figure 8. Theory of Reasoned Action (TRA) (Ajzen & Fishbein, 1980).

The basics of this theory are very important to this research project which examines the
behavioural intention of employees towards adoption of cloud technology in the Saudi Arabian
public sector. However, the TRA model only focuses on the factors affecting people’s
behavioural intention rooted in personal beliefs or external pressures from peers, relatives,
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friends or co-workers. TRA has been criticised for not having considered the role of social
factors in shaping individuals’ behaviour (Grandon and Pearson, 2004; Kashmira and Gallos,
1993; Werner, 2004). Since there are many factors influencing peoples’ attitudes toward
executing a certain action and many theories are involved in capturing the various facets of
attitudes and behaviour, this thesis uses a framework combining a number of well-established
theories in the relevant field.

Unified Theory of Acceptance and Use of Technology (UTAUT)
This theory resulted from an attempt to review and compare eight models and theories of
individual acceptance of technological innovations. The aim was to construct a unified theory
of technology acceptance (see Figure 9). The eight models and theories subjected to
comparison and testing included the following: Theory of Reasoned Action (TRA),
Technology Acceptance Model (TAM), Motivational Model (MM), Theory of Planned
Behaviour (TPB), Model Combining the Technology Acceptance Model and Theory of
Planned Behaviour (C-TAM-TPB), Model of PC Utilization (MPCU), Innovation Diffusion
Theory (IDT), and Social Cognitive Theory (SCT). The UTAUT has four determinants, these
being performance expectancy, effort expectancy, social influence and facilitating conditions.
There are also four variables moderating the relationship between the determinants and
behavioural intention and usage behaviour. These moderators are gender, age, experience and
voluntariness of use (Venkatesh et al., 2003). This theory was used in this research to focus
more on employees’ perceptions because the UTAUT focuses on behavioural intention to
accept a technology.
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Figure 9. Unified Theory of Acceptance and Use of Technology (Venkatesh et al., 2003, p. 447).

Justification for using the Technology-Organisation-Environment (TOE)
framework
The Technology-Organisation-Environment (TOE) framework focuses on the critical factors
affecting the adoption of a new technological innovation in an organisational context,
emphasising the individual decision-making in technological innovation adoption (Lian et al.,
2014; Morgan & Finnegan, 2007). The TOE framework demonstrates the difference between
innovations’ quality, organisational motivation to adopt technological innovation as well as the
capabilities of technological innovations (Dedrick & West, 2003). Since its inception the
framework has been used in a number of studies with modifications to suit the needs of a
particular research. Over the years the TOE model has undergone changes in its composition
in terms of adding/eliminating determinants of technology adoption to tailor specific research
needs. The following table (Table 7) summarises prior studies that incorporate the basics of
the model.
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Table 7: Summary of prior studies that upgraded the TOE framework.

Author

Year

IT adoption

Research focus

TOE framework upgrade

Raymond et al.

2005

E-business

SMEs



Researchers used the TOE framework as a basis for their research model.



They eliminated most of the TOE framework factors and added their own
factors according to their own requirements.



Growth and Internationalisation are the two outcomes occurring due to ebusiness assimilation in manufacturing Small Medium Enterprises
(SMEs).

Zhu, K. &
Kraemer, K. L.

2005

E-business

Organisations



Used a modified framework adding more factors concerning the effect of
e-business usage.

Rosli et al.

2012

Audit
technology

Audit firms



Added three outcomes relating to e-business usage and value.



A

new

paradigm

of

Individual-Technological-Organisational-

Environment (I-TOE) framework was presented.


The authors added only the individual factors next to the technological,
organisational and environmental factors.
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The model shows that individual factors influence auditors’ intentions.
Also, technological, organisational and environmental factors influence
the firm’s intention to use technological innovation and so they were
incorporated.

Lian

2015

Cloud
computing

Taiwanese
hospital



Researchers integrated the TOE framework with the HOT-fit (HumanOrganisation-Technology fit) model to capture the critical factors affecting
the decision to adopt cloud computing in a Taiwanese hospital.



The research model had four dimensions. Three dimensions were derived
from the TOE and the fourth one was derived from the HOT-fit model and
referred to as Human dimensions

Awa et al.

2014

E-commerce

SMEs



Researchers integrated the Technology Acceptance Model (TAM), Theory
of Planned Behaviour (TPB) and TOE in an attempt to expand TAM and
TOE.



The framework only revealed additional factors concerning technological,
organisational and environmental context.
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In the current research, the TOE framework is selected as a theoretical basis because the TOE
framework is concerned with identifying determinants affecting the adoption of a new
technological innovation in an organisational context. In our study, we are investigating
perceived drivers for the adoption of G-cloud, and as such, the relevance of using the TOE
framework is justified. For the purpose of this thesis, DOI, TRA and UTAUT theories will be
integrated into the TOE framework to strengthen the theoretical basis of our research model.
Some additional dimensions derived from selected theories presented earlier in this section will
be added to consolidate the theoretical model employed in this thesis.
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Chapter Four: Research model and
hypothesis development
Introduction
The research model shown in Figure 10 consists of three constructs. Each construct contains
many perceived drivers that affect employees’ perception toward G-cloud. The technological
and the organisational constructs originate from the TOE framework that was developed in
1990 by Tornatzky and Fleischer. The technological and organisational constructs were chosen
because the research is focusing on a perceived adoption of technological innovation within an
organisational context. The technological construct focuses on the internal and external
technologies that could be linked to organisations (Starbuck, 1976). The organisational
construct focuses on aspects that describe organisations, such as size and managerial structure
(Tornatzky and Fleischer, 1990). However, the organisational construct in this study contains
perceived drivers that are highly attached to the adoption of cloud computing. The environment
construct in the TOE was replaced with governmental construct. The reason for this
replacement is because the perceived adoption of G-cloud in the current research was tested in
the Saudi Arabian government sector. The governmental construct contains perceived drivers,
such as government policy and compliance policy.
Each driver in the constructs has been carefully selected not only to avoid repetition from
previous publications but also to add drivers that focus on the adoption of G-cloud. These
drivers impact on employees’ perceptions of G-cloud, which also impact on their perceived
adoption of G-cloud in the Saudi Arabian public sector. Based on the comprehensive literature
review hypotheses were proposed for each driver for testing. As stated previously, the study
has conducted a survey to test the validity of the hypotheses.
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Figure 10: Research model

Definition of the Measurements and Drivers
4.2.1 Technological Driver
The technological driver refers to the internal and external technologies that are relevant to a
business (Rui, 2007; Baker, 2011). In our case, the technological driver highlighted the internal
and external technologies relevant to government organisations in Saudi Arabia. These
technological drivers show how the new technology fits with the existing technology, which
will also impact the decision to adopt the new innovation (Tornatzky and Fleischer, 1990).
Definitions and explanations of these technological variables are provided below.
Technological Knowledge
Technological knowledge refers to the level of understanding about various technologies that
are relevant to a particular field. Knowledge may vary from simple to sophisticated or complex
technology such as the Internet (Schmidt et al., 2009) or in our case technology refers to a
digital tool, i.e. cloud computing. The technological factor has been noted in a previous study
by Yeboah-Boateng and Essandoh (2014). The terminology of this variable was modified to
suit the purpose of this study to ‘technological knowledge’. Yeboah-Boateng and Essandoh
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(2014) have asserted that technological knowledge was significant for the adoption of cloud
computing.
Other studies have referred to technological knowledge with a different terminology, such as
‘IT expertise’. Another term was also mentioned by Furner (2013), this being ‘computer selfefficacy’. Compeau and Higgins (1999, p. 191) define computer self-efficacy as “an
individual’s perceptions of his or her ability to use computers in the accomplishment of a task”.
Some studies note that ‘IT expertise’ was significant for the acceptance of IT (Al-Gahtani &
King, 1999; Farr & Ford, 1990; Hill et al., 1987). However, different studies have found ‘IT
expertise’ to be insignificant for the adoption of innovation (Talukder, 2014; Talukder, 2012;
Talukder, 2011). Therefore, the following hypothesis is developed for consideration in this
thesis:
H1: Perceived technological knowledge has a positive impact on employees’ perceptions of Gcloud.
Cloud Security
Security is a critical issue in the adoption of cloud computing (Leavitt, 2009; Mujinga &
Chipangura, 2011). The International Data Corporation’s (IDC) survey on cloud computing
revealed that 75% of IT executives and chief information officers were concerned about
security in the cloud (Leavitt, 2009). Another joint survey conducted by IEEE and Cloud
Security Alliance (CSA) finds that security concerns are obstructing the adoption of cloud
computing (Mujinga & Chipangura, 2011). Some European countries have strong privacy
regulations preventing personal information being transmitted to other countries where cloud
computing providers are located. Moreover, most organisations get apprehensive about the fact
that their valuable data is stored off premises, leaving security against hackers and cyber threats
in the hands of the cloud computing providers (Nkhoma et al., 2013). As a result, some cloud
computing providers such as Amazon have built their own cloud storage facilities in other
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countries (Leavitt, 2009). In contrast, many organisations are certain that data in the cloud is
secured; in fact they believe that data is more secure in the cloud than when it is stored on-site
premises (Smith, 2017). While cloud security emerged as an insignificant variable in Nkhoma
et al.’s (2013) study, security and particularly in cloud computing emerged as a significant
factor affecting the decision to adopt cloud computing in Lian et al.’s (2014) analysis.
Therefore the following hypothesis was developed:
H2: Perceived cloud security has a positive impact on employees’ perceptions of G-cloud.
Required IT infrastructure availability
One of the most important factors that organisations should prioritise is the adequacy of their
ICT infrastructure. Weak ICT infrastructure is one of the main obstacles to adopting new
technologies such as e-government and cloud computing. Without ICT infrastructure,
organisations will not be able to share or transmit their data with cloud computing providers
(Alshehri & Drew, 2010). In Alshehri and Drew’s (2010) study, one participant indicated that
the organisation he works for does not have the basic IT infrastructure because they have
hundreds of computers that work individually without a network or server. Each computer has
a copy of the files that belong to the organisation. This highlights the importance of having an
up-to-date and modern ICT infrastructure before implementing a new technology. This driver
was derived from Yeboah-Boateng and Essandoh (2014), Ari and Mardikyan (2013) and
Borgman et al. (2013). The terminology of this variable originated from the work conducted
by Yeboah-Boateng and Essandoh (2014) with a slight modification. The original terminology
from Yeboah-Boateng and Essandoh (2014) was ‘existence of required IT infrastructure and
resources’. Some researchers have described the term ‘compatibility’ as when cloud computing
is integrated and migrated smoothly in an organisation having a suitable IT infrastructure
(Borgman et al., 2013). Rogers (2003, p. 222) defines compatibility as “the degree to which
the innovation fits with the potential adopter’s existing clause, previous practices, and current
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needs”. Another term for the variable was written as ‘IT capability’ by Hsu et al. (2014). In
addition, the term ‘IT infrastructure’ was employed by Yang et al. (2015) for the availability
of an appropriate IT infrastructure to make the adoption of cloud computing possible. This
variable was found to be a significant factor influencing the adoption of cloud computing by
Yeboah-Boateng and Essandoh (2014) and Hsu et al. (2014). Hsu et al. (2014) mentioned that
‘IT capability’ has a positive effect on the adoption of cloud computing technology. However,
‘IT infrastructure’ was found to be insignificant for the adoption of SaaS cloud computing in
Yang et al.’s (2015) study. Against this backdrop the following hypothesis was put to the test:
H3: Perceived required IT infrastructure availability has a positive impact on employees’
perceptions of G-cloud.
Agreement
Service-Level Agreement (SLA) is the contract between consumers and service providers.
Computing resources such as data storage or application services delivered from the providers
are all owned and controlled by service providers. Hence, SLA should be organised between
parties to ensure the quality, availability, reliability, and performance of services (Kuyoro et
al., 2011). SLA usually lists the quality of agreed and required services, availability level of
these services, performance of delivery of services and response times, types of security
measures, disaster recovery plans, data portability and exit strategy to confirm easy transition
to another cloud provider (Raymond Choo, 2010). SLA could be a concern for organisations
because in some cases it is difficult to monitor the quality of services, which are considered an
essential aspect of the SLA (Keller & Ludwig, 2003). Rouse (2005) has tested three SLA
hypotheses, two of which were significant for leading to better outcomes while one was not.
This driver was derived from previous studies by Saedi and Iahad (2013) and Salleh et al.
(2013). Therefore the following hypothesis would be worth testing:
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H4: Perceived service-level agreement has a positive impact on employees’ perceptions of Gcloud.
4.2.2 Organisational Driver
The organisational driver usually emphasises the descriptive aspects and characteristics of the
organisation. It contains drivers that work as motivators to support the adoption of a new
technology (Tornatzky and Fleischer, 1990). The organisational context in the TOE framework
that was developed by Tornatzky and Fleischer (1990) contains variables, these being firm size,
firm scope and senior management support. These variables were eliminated and replaced with
drivers that focus more on the adoption of G-cloud. The following are definitions and
explanations for each variable.
Business scalability
Scalability as mentioned earlier is an advantage of cloud computing. Weyuker and Avritzer
(2002, p. 46) defined scalability as “the ability to continue to function with acceptable
performance when the workload has been significantly increased”. However, Ahmed et al.
(2011) stated that there is no definition for scalability as a universal term because different
vendors provide cloud computing services with various measures of scalability. It is argued
that scalability is one of the most important features that cloud computing service providers
offer to their customers. Scalability denotes how cloud computing service providers offer a
solution to a certain problem regardless of the intensity of the problem (Ahmed et al., 2011).
The scalability variable was derived from Obeidat (2013). In that particular analysis, the
scalability variable was found to be strong and significant. However, the terminology of the
variable was slightly changed from ‘scalability’ to ‘business scalability’. Putting the above
literature in mind we propose the following hypothesis for testing:
H5: Perceived business scalability has a positive impact on employees’ perceptions of G-cloud.
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Integration with current enterprise systems
Organisations are increasingly practicing cloud computing and being made aware of its
benefits. Most companies are rapidly switching their systems to run on a cloud-based
architecture (Avram, 2013). However, one important question is: “how to move the data in
legacy systems to the cloud environment without interrupting business operations?” This was
one of the questions that was answered in Oracle’s (2015) White Paper report. Oracle’s report
on how data would be synchronised between on-premises and cloud databases, has offered
many types of data integration. Each offer has its own qualification such as high performance
bulk data movement, real-time data integration and data profiling, cleansing, matching and
monitoring capabilities. This shows the importance of integration. On the other hand, data
integration for cloud applications is considered to be a barrier to the adoption of cloud
computing because the integration of data from organisations to cloud applications is a hard
process to achieve. This is because thousands of gigabytes are required to go through firewalls
in order to be delivered to the cloud computing data centres in a unified format (Oracle, 2015).
Integration with poor management, for instance storing data in different data stores and in
unsimilar formats will lead to various issues (Curbera, 2013). This driver emerged in the study
by Phaphoom et al. (2015) and was also mentioned by Yeboah-Boateng and Essandoh (2014)
and Ari et al. (2013). Phaphoom et al. (2015). Yeboah-Boateng and Essandoh (2014) have
found integration with current enterprise systems to be a significant factor for the adoption of
cloud computing. In view of the above,the following hypothesis is presented for testing:
H6: Perceived integration with current enterprise systems has a positive impact on employees’
perceptions of G-cloud.
Employees’ learning capability
Employees are the people who make an organisation. With their culture and experience, each
organisation will differ from all others. It is very important for organisations to select the best
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employees who acquired certain skills and talents. Organisations and companies need to hire
people who could learn about new technologies faster and use assessments to predict the quality
of employees before employing them. On the other hand, people should also work on their
innovative thinking by improving their learning capability, provide better decisions and
challenge themselves to provide easier, smarter and better solutions to build a better workforce
(IBM, n.d.a). This driver was derived from the research of Yeboah-Boateng and Essandoh
(2014). The terminology of this variable was altered slightly from ‘lack of external expertise
and knowledge’ in their work, and ‘prior technology experience’ that was noted in Alshamaila
and Papagiannidis (2012). Both studies have found that this variable played a significant role
in the adoption of cloud services. Therefore the following hypothesis is set out here:
H7: Perceived employees’ learning capability has a positive impact on employees’ perceptions
of G-cloud.
4.2.3 Governmental driver
The ‘environment’ construct in Tornatzky and Fleischer’s (1990) TOE framework, which
focused on the characteristics of organisations such as organisational size and managerial
structure was replaced with the ‘governmental’ construct. The new framework designed in this
research study will be tested at Yesser, an organisation run by the government of Saudi Arabia.
This research study builds a new framework for the public sector, and therefore the
environment construct acquired from the TOE framework was replaced with the governmental
construct. The reason is that the focus of this study was on the Saudi Arabian public sector.
The following are definitions and explanations for each governmental variable.
Government policy
Torjman (2005) has addressed the two main classes of policy. These include substantive policy
containing legislations for a specific program and administrative policy, which is considered
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as an evaluation of information. Both types can be applied vertically or horizontally. A vertical
policy is set for a single organization or a special government department with a general
framework. On the other hand, a horizontal or integrated policy is implemented in a number of
organisations or departments.
Before adopting a new technology such as G-cloud in the public sector, governments must
establish policies focusing on key aspects before the adoption process begins, such as security
and privacy. This policy should also generate a clear vision of why the government is adopting
such a technology (Cormann & Turnbull, 2014). Saudi Arabia is recognising the importance
of adopting cloud computing to its service sector and has already started taking advantage of
cloud computing services (MCIT, 2014). This driver was derived from recent studies by Lian
et al. (2014) and Nkhoma et al. (2013). The following hypothesis is subsequently presented for
testing:
H8: Perceived government policy has a positive impact on employees’ perceptions of G-cloud.
Compliance policy
The compliance policy is a statement provided by a cloud service provider to ensure that it is
committed to fulfilling all regulations, policies, legal requirements and organisational standards
(CQ University, 2006). Cloud computing providers should comply with audits and regulations
in the SLA agreement by explaining their security policies and implementation of security
measures. The Right of Audit Clause should be completed by both cloud providers and
consumers, in order to ensure compliance with regulations. The technology of cloud computing
is still developing, hence some service providers fail to provide an adequate compliance policy,
which mitigates against the adoption of cloud computing (Yeboah-Boateng and Essandoh,
2014; Paquet, 2013). Regulations are also lacking on privacy controls and data audit resulting
in discouraging organisations from accepting cloud computing (Marston et al., 2011; Motta,
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Sfondrini and Sacco, 2012). This driver was derived from Nkhoma et al. (2013) but found to
be insignificant. Hence the following hypothesis would be worth testing:
H9: Perceived compliance policy has a positive impact on employees’ perceptions of G-cloud.
Employees’ perceptions of G-cloud
The term perception was defined as the process of recieveing and recongnising data to b aware
of it, organisaing and storing data and interpreting data (Ward et al., 2015). All of the previous
drivers will have either a positive or negative impact on the adoption of G-cloud. In fact, they
will heavily affect the employees’ opinions of government organisations and the adoption of
G-cloud. The theory of reasoned action (TRA) explained that the attitude toward adopting new
inventions or using certain services is to support it or to be against it (Ajzen, 1991; Ajzen &
Fishbein 1977). This driver emerged from the work by Park and Kim (2014). Employees’
perceptions of G-Cloud are found to be significant in the studies by Sanchez and Hueros (2010)
and Kwok and Gao (2005). They also tested the impact of employees’ attitudes about
technology adoption on the actual usage of technology in general and found positive linkages
between these variables. Thus the following hypothesis is generated here for testing:
H10: Employees’ perceptions of G-cloud will have a positive impact on employees’ perceived
G-cloud adoption.
Delivery of on-demand services
As discussed in a previous chapter, on-demand service is considered as one of the factors that
can affect the adoption of cloud computing (Ari & Mardikyan, 2013). The definition of ondemand self service was acknowledged by the NIST. The NIST has identified on-demand
services as one of cloud computing’s characteristics. Also, it is considered a benefit of cloud
computing because it provides a flexible and scalable solution for customers’ IT problems
when they cannot handle excess demands (IBM, 2009b). Cloud computing providers have
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many services and large systems that can be tailored to suit the needs of cloud computing
services. That way, cloud computing providers can provide elastic cloud services for everyone,
with suitable prices and high quality being offered (Peng & Huang, 2015).
Additionally, this characteristic simply transfers service provisioning from manual to
automated systems by monitoring computing capabilities, such as storage and time
automatically and without human interaction (Intel, 2010). Thus the following hypothesis is
developed for testing:
H11: Perceived adoption of G-cloud will lead to perceived delivery of convenient on-demand
services.
Reduced Maintenance
There are many definitions for maintenance. The Collins English Dictionary defines
maintenance as the work of keeping something in proper condition (Collins English Dictionary,
2014). This definition implies that in order to maintain a certain thing in a good condition, a
set of actions should be completed, otherwise that certain thing will experience degradation or
failure (Sullivan et al., 2010). Ogheneovo (2013, p. 81) has defined software maintenance as:
“the process of modifying existing operational software by correcting errors, migration of the
software to new technologies and platforms, and adapting it to deal with new environmental
requirements”. With reference to cloud computing services for customers, for example, an
infrastructure as a service, cloud computing service providers will offer provisioning,
expenditure control and maintenance, which will reduce unnecessary costs (European
Commission, 2010). As a result, organisations that adopt cloud computing technology will
benefit from reducing costly software maintenance as it will be provided regularly from cloud
computing providers rather than on each user’s computer. This in turn greatly reduces the need
for maintenance. Furthermore, the cost reduction here refers to employing less maintenance
staff (Ari & Mardikyan, 2013). The maintenance factor originated in the study by Ari and
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Mardikyan (2013) and this factor was found to significantly reduce system maintenance and
expense. Also, it was one of the factors that affected the adoption of cloud computing. The
terminology for this factor was slightly changed from maintenance to reduced maintenance.
Therefore, the following hypothesis is presented here for testing.
H12: Perceived adoption of G-cloud will reduce perceived system maintenance.
Enhanced collaboration with other organisations
Collaboration is a large field of research with many classifications and different definitions. In
our study we focus on organisational collaboration. Some organisations and especially those in
the public sector team together to work efficiently and effectively utilising different tools. Such
collaboration will introduce different benefits such as better productivity and communication.
Organisational collaboration also drives digital transformation (IBM, n.d.b). Cloud computing
allows users to communicate with each other and access data from anywhere and at any time
when connected to the Internet. Various means of accessing data on the cloud is considered a
benefit of cloud computing and this encourages sharing and collaboration amongst employees
and interaction with stakeholders and customers (Aljabre, 2012).
There are several means of sharing data through cloud computing such as emails, shared weblinks and instant messages. Not only sharing, but they can also store and retrieve information
with each other (Gupta et al., 2013). A good example for collaboration among stakeholders is
Google Apps (Sultan, 2011). There are other examples of cloud collaboration such as system
testing, instant messaging and video conferencing (Payton, 2010). This driver was retrieved
from the work by Boateng and Essandoh (2014) and Gupta et al. (2013). The terminology for
this driver was changed from collaboration to enhanced collaboration with other organisations
because our study is focusing on the perceived adoption of cloud computing in the public sector
and examining how the cloud will enhance collaboration. Collaboration emerges as a
significant factor impacting on organizational collaboration in Boateng’s and Essandoh’s
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(2014) study but not in Gupta et al.’s (2013) analysis. Hence, testing the following hypothesis
would make sense:
H13: Perceived adoption of G-cloud will boost perceived collaboration with other
organisations.
Cost reduction
Cost is considered to be a critically important benefit of cloud computing. When we look
closely at cloud computing cost reduction, we find that cost reduction occurs in terms of two
major aspects. The first one is purchasing cost and the second one is long-term usage costs (Ari
and Mardikyan, 2013; Armburst et al., 2009). Reduction of cost has resulted after the
implementation of cloud computing in many SMEs around the world. Amazon Web Services
(AWS) has assisted its clients in reducing expenses by 70% (McAfee, 2011). Cost reduction is
being observed not only in IT and computing assets but also in reducing the cost of maintenance
of IT assets (Etro, 2011). With cloud computing, SMEs and start-ups can afford to use high
quality applications such as Enterprise Recourse Planning (ERP), Customer Relationship
Management (CRM), Sales Force Automation (SFA) and Supply Chain Management (SCM)
due to elasticity and on-demand service that cloud computing can offer and the reasonable
subscription fees (Krell, 2011). Microsoft offers its computing services for only US$6 per user
per month for up to 50 users (Blum, 2011). Google offers its services for US$5 per user per
month or US$50 per user per year with no limit to the number of users (Wenzel, 2011).
Additionally, SMEs and start-ups can move their data to the cloud gradually as they grow
(Ankeny, 2011). Conversely, the scalability function offered by cloud computing providers can
support businesses and provide computing capacity if the demand increased in a short period
of time without obstacles (Mahesh et al., 2011). The public sector is receiving enormous cost
reductions; 20% cost reduction was possible in the Swedish Red Cross after the implementation
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of cloud computing (Etro, 2011). The cost reduction determinant was retrieved from the study
by Gupta et al. (2013). They find cost reduction to be significantly linked to attitudes towards
adoption of G-cloud as it also proved to be in Oliveira et al. (2014) and Akar and Mardiyan
(2016), but not in Nkhoma et al.’s research (2013). Therefore, we put forward the following
hypothesis for testing:
H14: Perceived adoption of G-cloud will improve perceived cost reduction.
Improved performance
The goal of cloud computing is to better utilise the IT resources in order to achieve better
outcomes and to deal with various computational issues (Rimal et al., 2009). Organisations
which implement cloud computing do not have to worry about building a data centre and
providing all of the necessary supplies that are required for a data centre, such as buying the
hardware and software, maintaining and housing data. Data centre problems and downtime are
minimised and dealt with by highly professional cloud providers. This means that employees
are spending less time worrying about the data centre operations (Krutz and Vines, 2010).
Cloud computing provides an infrastructure that improves business processes in an
organisation and data is shared on the cloud, enabling all users to focus on the business process
(Krutz and Vines, 2010). Cloud computing saves employees’ time doing tasks that could
otherwise be done by the cloud. This means that employees’ performance is enhanced when
cloud computing is implemented. Hashemi et al.’s (2011) research refers to governments
implementing cloud computing. They assert that benefits of cloud computing help improve
government performance and create novel services (Hashemi et al., 2011; Lian, 2015). This
driver emerged in the previous study by Bharadwaj and Lal (2012) as one of perceived
usefulness although not in Lian’s study (2015). Hence, the following hypothesis is proposed
for empirical testing:
H15: Perceived adoption of G-cloud will improve perceived performance.
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Improved system quality
Quality is a broad topic that can be understood from different points of view (Ribeiro, 1993, p.
17). However, this study is focusing on the quality of systems as a perceived outcome of the
adoption of G-cloud in the Saudi Arabian public sector. The term system and service quality
was initiated by DeLone and McLean (1992) and they defined system and service quality as
the perceived level of performance of a system and its service. Also, factor was noted by Park
and Kim (2014). The terminology for this factor was modified from ‘system and service
quality’ to ‘improved system quality’. Studies have found that system quality is a significant
determinant on intention to use mobile cloud service (Park & Kim, 2014), user intention to use
the service (Park & Pobil, 2013) and for information system success (DeLone & McLean,
1992). Therefore, this study proposes the following hypothesis:
H16: Perceived adoption of G-cloud will enhance perceived system quality.
Enhanced accessibility
Accessibility or broad network access is one of the characteristics of cloud computing. Its users
can access their information or access cloud infrastructure services any time using different
devices, such as laptops, smartphones and tablets. Instead of being at the same location where
the data is stored, cloud computing enables users to access their data anywhere in the world,
for example by opening a standard web browser or device-specific apps (Huth and Cebula,
2011; Almarabeh et al., 2016; LaManna, 2013).
Moreover, people with disabilities are now able to connect to the office and communicate with
their colleagues from anywhere by using their desired technologies and accessible interfaces
to execute their tasks adequately. Some cloud providers have inbuilt tools designed for disabled
people, and consequently organisations are not required to spend part of their budgets on
installing assistive technologies (Hollier, 2014). This determinant was derived from Saedi and
Iahad (2013) and Boateng and Essandoh (2014). They contend that the accessibility
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determinant was a significant factor in the adoption of cloud computing. As a result, the
following hypothesis is offered for testing:
H17: Perceived adoption of G-cloud will enhance perceived accessibility.
Better availability
Availability is considered to be a major concern of cloud computing because services cannot
be delivered if the Internet is disconnected or a power outage occurs (Chaczko et al., 2011).
Availability differs according to the type of cloud computing being offered. In public clouds,
service delivery depends highly on the Internet because the infrastructure and software is
located remotely. Thus, availability is considered a risk, while in private clouds the
infrastructure and software are located within the premises. Therefore, availability of data is
relatively high. Finally, in hybrid clouds people usually store their valuable data in private
clouds and use public clouds for their less valuable data (Czarnowski, 2014). Availability of
data is not just the availability of service delivery but also refers to one’s ability to access data
and services remotely (Czarnowski, 2014). Availability is considered one of the most important
factors to measure the quality of cloud-based services (Phaphoom et al., 2015). The availability
determinant was documented in Akar and Mardiyan (2016) and Phaphoom et al. (2015) and
emerged as a significant factor, although not so in Nkhoma et al’s. (2013) analysis. Therefore
the following hypothesis is put forward for testing:
H18: Perceived adoption of G-cloud will improve perceived availability.

Summary of hypothesis
H1: Perceived technological knowledge has a positive impact on employees’ perceptions of Gcloud.
H2: Perceived cloud security has a positive impact on employees’ perceptions of G-cloud.
H3: Perceived required IT infrastructure availability has a positive impact on employees’
perceptions of G-cloud.
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H4: Perceived service-level agreement has a positive impact on employees’ perceptions of Gcloud.
H5: Perceived business scalability has a positive impact on employees’ perceptions of G-cloud.
H6: Perceived integration with current enterprise systems has a positive impact on employees’
perceptions of G-cloud.
H7: Perceived employees’ learning capability has a positive impact on employees’ perceptions
of G-cloud.
H8: Perceived government policy has a positive impact on employees’ perceptions of G-cloud.
H9: Perceived compliance policy has a positive impact on employees’ perceptions of G-cloud.
H10: Employees’ perceptions of G-cloud will have a positive impact on employees’ perceived
G-cloud adoption.
H11: Perceived adoption of G-cloud will lead to perceived delivery of convenient on-demand
services.
H12: Perceived adoption of G-cloud will reduce perceived system maintenance.
H13: Perceived adoption of G-cloud will boost perceived collaboration with other
organisations.
H14: Perceived adoption of G-cloud will improve perceived cost reduction.
H15: Perceived adoption of G-cloud will improve perceived performance.
H16: Perceived adoption of G-cloud will enhance perceived system quality.
H17: Perceived adoption of G-cloud will enhance perceived accessibility.
H18: Perceived adoption of G-cloud will improve perceived availability.
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Chapter Five: Research methodology
Introduction
There are various research paradigms, frameworks and designs that researchers use to explain
their data gathering and analysis rationales to address research problems. These include
positivist and constructivist approaches, quantitative and qualitative designs and exploratory
or confirmatory analysis (Neuman, 2005; Creswell, 2009; Stephens, 2009). Creswell (2009, p.
6) developed a table defining and demonstrating the characteristics of the contemporary forms
of paradigms, which are presented as the four worldviews of research, summarised in Table 8
below.

Table 8: Four Worldviews, Source: Creswell (2009, p. 6).

Characteristics

Definition

Research approach

Positivism

Positivism recognises
objectivity as essential in
competent inquiry

Uses quantitative measures
for data collection and
statistical analysis to study
behaviour

-Determinism
-Reductionism
-Empirical observation and
measurement
-Theory verification

Constructivism, also known
as naturalism or
-Understanding
interpretivism, assumes that
-Multiple participant
individuals construct
meanings
subjective understandings
-Social and historical
from the environment. This
construction
world view also considers
-Theory generation
research context such as
historical and cultural
setting.
Advocacy/Participatory - The advocacy approach
seeks a better society. By its
Political
nature, it relates to politics
-Empowerment Issue
and social activities. It
oriented
assumes that positivism
-Collaborative
marginalises individuals. It
-Change oriented
is also known as critical
research

Constructivism

Uses a qualitative research
approach such as interview
and observation. In
interviews, flexibility is key
to data collection thus
questions are open-ended to
allow subjectivity. Analysis
is inductive, as meaning is
derived from data.
Uses either quantitative or
qualitative data collection
and analysis
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Pragmatism
-Consequences of actions problem centred
-Pluralistic
-Real world oriented

Unlike positivism,
pragmatism arises from
actions, consequences and
situations. The problem is
the focus for deriving
knowledge

Uses mixed methods data
collection and analysis

This thesis and its research strategy encompass the positivist research approach and as such a
quantitative research method is deemed appropriate for the analysis.

Instrumentation
Coming from a positivist framework, the methodology that was used in this research stems
from the positivist paradigm. Positivists usually use three preferred methodologies, these being
laboratory experiments, field experiments and surveys (Weber, 2004). This research has
employed a quantitative technique to investigate the factors affecting adoption of G-cloud and
the resulting outcomes in the Saudi Arabian public sector. Many types of methodologies could
be applied to this thesis, for example retrospective causal-comparative methodology. This is
employed when a researcher’s experience is rooted in the real world and when the researcher
is interested in investigating whether the experience could affect what is being examined
(Lodico et al., 2006).
The adoption of G-cloud has been widely implemented internationally because many countries
have already implemented it. Countries including Saudi Arabia are actively considering doing
so in their public sector institutions. Therefore, it would be possible to adopt the causal
comparative method by assigning two comparison groups, a selected country that already has
adopted G-cloud and Saudi Arabia as the second one. However, Gay et al. (2006) have found
many limitations in the causal-comparative methodology, for example the possibility of
random assignments and limitations in the design of the methodology. Furthermore, the huge
differences in terms of religion and culture between Saudi Arabia and any other country are
likely to complicate the validation mechanism. Taking these issues into consideration we
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proposed to use a survey-based quantitative research method. This research has employed a
web-based survey as a quantitative methodology tool to collect data. There are many reasons
for choosing a web-based survey as a method to collect data. Firstly, web-based surveys are
fast and effective (Salant & Dillman, 1994). Secondly, web-based surveys are flexible and are
comparatively less expensive. Thirdly, researchers can add definitions, pull down lists and
pictures to help participants understand the questions before answering them (Salant &
Dillman, 1994).

Strength of the survey method
Surveys can be very useful when a researcher plans to gather information from a large sample
population. Demographic data that define the structure of the sample can be easily obtained by
surveys. Surveys can also gather data concerning perceptions and attitudes that cannot be
acquired so efficiently through observational methods (McIntyre, 1999). Surveys are
commonly used in Information Systems research (Williamson, 2002) because the survey
method suits a range of research projects, is easy to create at low cost, and simple to manage
(Bell, 1996).
Another reason for choosing the survey method is that many other studies focusing on
innovation adoption have utilised surveys as part of their quantitative research strategy. For
example, Pan and Jang (2008) used it to determine the factors for adoption of enterprise
resource planning within the technology, organisation, environemnt framework in Taiwan
Yeboah-Boateng and Essandoh (2014) used the survey method for collecting data to identify
the factors influencing adoption of cloud computing by SMEs in developing countries. Lian
(2015) used a similar methodology in collecting data for uncovering the factors affecting the
decision to adopt cloud computing in Taiwanese hospitals. Park and Kim (2014) integrated an
adoption model of mobile cloud services and tested it using survey data, while Borgman et al.
(2013) surveyed global IT executives to explore cloud computing adoption and governance
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with the Technology, Organisation, Environment (TOE) framework. Nkhoma et al. (2013)
investigated technology decision-makers with reference to factors affecting their decision to
adopt cloud computing in sixteen industries and thirteen countries. Lastly, Obeidat (2013) used
survey data to examine factors affecting the adoption of cloud computing initiatives by IT
executive in business organisations.

Sample selection
Glasow (2005) has identified five factors affecting a sample size: (1) degree of precision, (2)
statistical power, (3) access to subject, (4) stratification and clustering, and (5) unit of analysis.
There are two measures determining precision. A large sample size ensures anticipated level
of precision (Salant & Dillman, 1994). Confidence interval is another measure determining
precision, which means that the researcher should state that the potential participant falls within
the sample statistic (Glasow, 2005).

Administration of the survey
Surveys for the current study were sent to Saudi Arabia’s e-government program manager, the
organisation known as Yesser. Yesser is one of the largest public sector bodies in Saudi Arabia
and it has a special research and innovation department (Yesser, 2014). This department is
devoted to help research students to arrange interviews, direct surveys to the right employees
and communicate with other government agencies. Yesser requested a brief description of this
research project and a copy of the survey in order to ensure that the survey was sent to the right
respondents. Table 9 shows detailed information of how the questionnaire was administered.
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Table 9: Administration of the survey

Details

Number

Percentage

Number of surveys sent

700

100%

Number of completed surveys

390

55.71%

Number of usable surveys

342

48.85%

Number of surveys used for analysis

342

48.85%

Ethical considerations
Researchers should consider the protection of human participants’ confidential details when
they are completing surveys. Participants should feel that their privacy and confidentiality
issues are protected against physical and/or psychological risk (Gurusamy, 2011) or
unauthorised publication. This research study was approved by the University of Canberra’s
Human Research Ethics Committee (HREC) in accordance with the institution’s ethical
guidelines (see Appendix B).

Construction of the survey
Based on the research model presented in Figure 10, eighteen hypotheses were developed.
Therefore, questions included in the survey were developed based on these hypotheses to
confirm their validity. The questionnaire was a web-based survey written in English and such
web-based surveys are very popular because they are simple to manage, easy to circulate and
inexpensive to create (Check & Schutt, 2012). The survey included closed-ended questions,
designed to include explicit response categories (Check & Schutt, 2012) and a five-point
Likert-type scale with certain response categories that are provided in the survey. Respondents
were able to select the level of answer to a question based on a scale ranging from strongly
agree to strongly disagree (Check & Schutt, 2012). A copy of the questionnaire is attached in
Appendix C. All items and their sources are included in Table 41 in Appendix D.
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The application of the survey
As mentioned earlier, the survey was sent to employees working at Yesser. With the help of its
department of research and innovation, the survey instrument was distributed to workers who
had knowledge about cloud computing.

The survey and statistical techniques
The survey questions covered all drivers of the model. Each driver had three or more questions.
The objective was to cover each driver from different points of view. Hypotheses were also
derived from each driver in the thesis model; as a result, the survey incorporates questions
relating to the hypotheses. Survey questions and hypotheses were concerned with the adoption
of cloud computing in Saudi Arabian public sector organisations. All survey questions were
chosen carefully from prior studies. Answers and responses to the survey were then analysed
in order to confirm the validation of each hypothesis and to answer the research questions. The
Statistical Package for the Social Sciences (SPSS) was used to analyse the data. The statistical
techniques included correlation and regression analysis.
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Chapter Six: Data Analysis, Results and
Discussion
Introduction
This chapter discusses the results of the survey involving Yesser program employees and also
analyses these results. Since Yesser program has a specific department devoted to help
researchers with collection of data, distributing the survey to a targeted group of respondents
is carried out by the designated research department within Yesser which distributed this
research’s survey to the responends with background on cloud computing. The participants’
demographic data are examined first. After that the level of employees’ usage of G-cloud will
be evaluated and discussed. Moreover, the level of employees’ usage of G-cloud will be
explained and discussed according to their demographic data (i.e. age, and educational level).
Furthermore, the reliability and validity analysis of the variables are conducted in this chapter.
Moreover, a correlation analysis was performed on the data to establish the relationship
between the perceived drivers and employees’ perceptions of G-cloud, employees’ perceptions
of G-cloud and employees’ perceived adoption of G-cloud and between employees’ perceived
adoption of G-cloud and the perceived outcomes. Following that a regression analysis was
executed on the data collected from Yesser employees. Lastly, all hypotheses of the thesis and
their results were explained.

Participants’ demographics analysis
In this section, the demographic information of Yesser employees will be discussed in detail.
This demographic information comprises age and level of education. Age in the survey was
classified into seven age groups, where 15% of participants were in the 18-25 age group.
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Moreover, 30% of participants were in the 26-30 age group, which was the second largest age
cohort for employees who participated in this thesis survey. The largest group of participants
(31%) were between 31 and 35 years old. Furthermore, only 7% of participants were aged
between 36 and 40 years old, and 10% were between the ages of 41 and 45. The last two age
groups had the smallest percentage of all participants’ age groups with 5% of employees in the
46-50 age group. Only 2% of employees who participated in the survey were in the 51-65 age
cohort.
Most participants were full-time employees (87%) and only 13% were part-time. Most
employees were permanent employees (89%), whereas only 11% of participants were casually
employed. Employees’ level of education varies in Yesser and most participants have a
Bachelor degree (39%). This is followed by those employees with a Master’s degree (37%).
Meanwhile 12% of participants have a Diploma Certificate and 8% achieved the PhD degree.
Lastly, only 5% of participants hold a high school certificate. All participants’ characteristics
are summarised in Table 10 below.
Table 10: Participants’ demographic information
Characteristics

Frequency

Percentage

18-25

52

15.2%

26-30

104

30.4%

31-35

107

31.3%

36-40

24

7.0%

41-45

32

9.4%

46-50

18

5.3%

51-65

5

1.5%

High school

17

5.0%

Diploma

40

11.7%

Bachelor

132

38.6%

Age

Educational level

102

Master

127

37.1%

PhD

26

7.6%

Total

342

100%

The level of usage of G-cloud by employees
Three questions were asked to participants regarding their level of usage of G-cloud. The first
question was about the likelihood of employees’ organisation’s usage of at least one of the
cloud computing service models. The second question concerned the likelihood of their
organisation’s plan to benefit from various cloud computing processes. The third question was
about employees’ level of intention to use cloud computing.
6.3.1 The likelihood of an organisation’s usage of at least one of the cloud computing
service models
The likelihood of an organisation’s usage of at least one of the cloud computing service models
was calculated. It was measured using the scale: strongly unlikely, not likely, neither likely nor
unlikely, likely and strongly likely. It was found that 3.5% noted the likelihood of the
organisation’s usage. While 17.5% of employees voted it was unlikely, most employees chose
neither likely nor unlikely (39.8%). Furthermore, 19.6% voted likely that it would do so while
19% voted strongly likely (see Table 11 below).
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Table 11: Likelihood of an organisation’s usage of at least one of the cloud computing service models

Likelihood of use

Frequency

Percentage

Strongly unlikely

12

3.5%

Not likely

60

17.5%

Neither likely nor unlikely

136

39.8%

Likely

67

19.6%

Strongly likely

67

19.6%

Total

342

100%

6.3.2 The likelihood of an organisation’s plan to benefit from various cloud computing
processes
The second statement that employees were asked to rate was the likelihood of an organisation’s
plan to benefit from various cloud computing processes. Participants’ ratings were different in
that 5.5% voted strongly unlikely on this statement, while 26.9% voted unlikely and 46.8% of
participants chose neither to this statement, which has the highest percentage of all the other
options. I think that is the case because cloud computing is not adopted yet and most employees
do not know whether an organisation’s plan would benefit from various cloud computing
processes. As well, 8.2% voted likely on the statement and 12.6% voted strongly likely on the
likelihood of an organisation’s plan to benefit from various cloud computing advantages; see
Table 12 below.

104

Table 12: Likelihood of an organisation’s plan to benefit from various cloud computing processes

Likelihood of an
organisation’s benefit

Frequency

Percentage

Strongly unlikely

19

5.5%

Not likely

92

26.9%

Neither

160

46.8%

Likely

28

8.2%

Strongly likely

43

12.6%

Total

342

100%

6.3.3 The level of intention to use cloud computing
The third question asked employees’ level of intention to use cloud computing. It was found
that 13.1% voted unlikely on this statement and 31.9% of participants chose neither on this
statement. Moreover, 34.2%, which is the highest percentage voted likely on this statement
while 20.8% voted strongly likely on the intention of employees to use cloud computing; see
Table 13 below.
Table 13: Level of intention to use cloud computing

Level of intention to use

Frequency

Percentage

Strongly unlikely

0

0%

Not likely

45

13.1%

Neither likely nor unlikely

109

31.9%

Likely

117

34.2%

Strongly likely

71

20.8%

Total

342

100%

Factor Analysis
Factor analyses were conducted on all 18 constructs in the research model with varimax
rotation in order to find out if the individual item adequately measured the concerned construct.
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Separate factor analysis was undertaken for each individual construct as the constructs are well
established in the literature (in some cases in different contexts). All 18 factors had an
eigenvalue over 1 and each factor explained over 40% of the total variance. Cut-off point for
factor loading was set at 0.6. Factor scores were used in subsequent correlation and regression
analysis. Details of the factor analysis are presented in Appendix A Tables 22 to 40.
Reliability and validity analysis was performed to discover whether the constructs are reliable
and valid. Constructs having Cronbach’s alpha between .70 and .80 are considered reliable
(DeVellis, 2003). Factor loading scores were used for correlation and regression analysis.
There is a lower limit for Cronbach’s alpha and this was generally agreed to be .70 (Hair et al.,
1998). There is also the Average Variance Extracted (AVE) which measures the validity of
constructs. When the AVE is greater than .50 then the construct is considered to have an
acceptable level of validity (Kim and Garrison, 2009). The percentage of variance explained
for each variable is included in Appendix A Tables 22 to 40. In this thesis Cronbach’s alpha
and AVE were calculated for each construct and it was found that the Cronbach’s alpha
coefficients were highly reliable since results ranged from .672 to .991, meaning that the data
has a high consistency and are therefore reliable. The AVE was also calculated to check the
validity of the constructs according to the limit of the AVE as discussed earlier (Kim and
Garrison, 2009). Results of the AVE ranged from .708 to .981, which means that all constructs
are considered highly acceptable and valid. These results for both Cronbach’s alpha and AVE
suggest the all constructs are reliable and valid; see Table 21 in Appendix A.

Correlations
In this section, correlation analysis was conducted on the data. The objective of correlation
analysis was to find the relationship between variables examined in this thesis. Since
correlation analysis does not provide any directional outcomes, we have used this as a guideline
for conducting regression analysis, which shows the direction of the relationship between
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dependent and independent variables. The research model consists of three parts and as such,
three sets of correlation analyses were undertaken as shown in Table 14. The first correlation
was on the relationship between perceived determinants and employees’ perceptions of Gcloud. The second correlation analysis was performed on the relationship between employees’
perceptions of G-cloud and their perceptions of G-cloud adoption. The third correlation
analysis was performed on the relationship between the employees’ perceptions of G-cloud
adoption and perceived outcomes.
Table 14: The three correlation analyses of the study
1

Perceived determinants

2

Employees’ perceptions of G-cloud

3

Employees’ perceived G-cloud adoption

Employees’ perceptions of
G-cloud
Employees’ perceived Gcloud adoption
Perceived outcomes

Correlations between perceived drivers and employees’ perceptions of Gcloud
The Pearson correlations were calculated for perceived drivers to show the relationships
between the perceived drivers and employees’ perceptions of G-cloud (PER). Results of the
correlation analysis showed that only one construct did not have a significant relationship with
perceptions of G-cloud, i.e. required IT infrastructure availability (ITA). The results indicate
that employees’ perceptions of G-cloud had a significant and positive correlation with
technological knowledge (TEC), which is significant at the 1 percent level (r = .390, p<.01),
cloud security (SEC) at the 1 percent level (r = .267, p<.01), and service-level agreement (SLA)
at (r = .227, p<.01). Furthermore, government policy variable (GOV) (r = .145, p<.01) has a
significant correlation with employees’ perceptions of G-cloud. Compliance policy (COM) is
positively associated with employees’ perceptions of G-cloud which is statistically significant
at 1 percent (r = .183, p<.01). It is revealed that business scalability (SCA) (r = .178, p<.01)
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has a positive correlation with employees’ perceptions of G-cloud at the one percent level of
significance. Integration with current enterprise systems variable (INT) (r = .402, p<.01) has a
moderate positive correlation with employees’ perceptions of G-cloud. Lastly, employees’
learning capability (ELC) (r = .664, p<.01) has a strong positive correlation with perceptions
of G-cloud (see Table 15).
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Table 15: The relationships between the perceived drivers and employees’ perceptions of G-cloud
1
2
3
4
5
6
7
8
9
a
a
a
a
a
1.Adoption 1.000
.217
1.000
.068
.215
.208
.460
.064
.336a
TEC
.217a
1.000
.217a
.245a
.283a
.237a
.325a
.360a
.306a
a
a
a
a
a
SEC
1.000
.217
1.000
.068
.215
.208
.460
.064
.336a
ITA
.068
.245a
.068
1.000
.302a
.264a
.506a
.315a
.128 b
SLA
.215a
.283a
.215a
.302a
1.000
.189a
.329a
.259a
.377a
GOV
.208a
.237a
.208a
.264a
.189a
1.000
.669a
.382a
.310a
COM
.460a
.325a
.460a
.329a
.669a
1.000
.394a
.408a
.128 b
SCA
.064
.360a
.064
.506a
.259a
.382a
.394a
1.000
.462a
INT
.336a
.306a
.336a
.315a
.377a
.310a
.408a
.462a
1.000
a
a
a
a
a
a
1ELC
.173
.354
.173
.308
.140
.052
.065
.202
.531a
PER
.267a
.390a
.267a
.070
.227a
.145a
.183a
.178a
.402a

10
.173a
.354a
.173a
.308a
.140a
.052
.065
.202a
.531a
1.000
.664a

11
.267a
.390a
.267a
.070
.227a
.145a
.183a
.178a
.402a
.664a
1.000

Adoption: Adoption Decision; TEC: Technological knowledge; SEC: Cloud security; ITA: Required IT infrastructure availability; SLA: Service-level
agreement; GOV: Government policy; COM: Compliance policy; SCA: Business scalability; INT: Integration with current enterprise systems; ELC: Employees’
learning capability; PER: Employees’ perceptions of G-cloud
a

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

b

Correlation is significant at the 0.05 level (2-tailed).
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Correlation between employees’ perceptions of G-cloud and the
employees’ perceived G-cloud adoption.
The Pearson correlations were calculated in this section to show the relationship
between employees’ perceptions of G-cloud (PER) and their adoption of G-cloud.
Correlation analysis results showed there is a positive relationship between employees’
perceptions of G-cloud and adoption of G-cloud (r = .267, p<.01).

Correlations between employees’ perceived G-cloud adoption and
the perceived outcomes
This correlation analysis highlights the relationship between the adoption of G-cloud
and perceived outcomes of this adoption. Results reveal there is no relationship between
the adoption of G-cloud and reduced maintenance (MIN) and enhanced accessibility
(ACC). However, all other items had a relationship with G-cloud adoption, which in
turn has a positive and significant relationship with delivery of on-demand services
(ODS) (r = .171, p<.01), a positive relationship concerning enhanced collaboration with
other organisations (COL) (r = .340, p<.01). Moreover, another significant relationship
was found between the adoption of G-cloud and cost reduction (CST) (r = .342, p<.01).
Positive and significant relationships were also found between the adoption of G-cloud
and improved performance (PRF) (r = .338, p<.01) and improved system and service
quality (QUL) (r = .350, p<.01). Lastly, positive and significant relationship between
the adoption of G-cloud and better availability (AVL) was also found (r = .186, p<.01);
see Table 16.
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Table 16: The relationship between employees’ perceived G-cloud adoption and outcomes

1. Adoption
ODS
MIN
COL
CST
PRF
QUL
ACC
AVL

1
1.000
.171a
-.051
.340a
.342a
.338a
.350a
-.068
.186a

2
.171a
1.000
.019
.634a
.625a
.504a
.548a
.017
.391a

3
-.051
.019
1.000
-.042
-.048
-.042
-.026
.957a
-.037

4
.340a
.634a
-.042
1.000
.992a
.676a
.607a
-.032
.528a

5
.342a
.625a
-.048
.812a
1.000
.668a
.598a
-.039
.528a

6
.338a
.504a
-.042
.676a
.668a
1.000
.729a
-.040
.641a

7
.350a
.548a
-.026
.607a
.598a
.729a
1.000
-.026
.438a

8
-.068
.017
.957a
-.032
-.039
-.040
-.026
1.000
-.037

9
.186a
.391a
-.037
.528a
.528a
.641a
.438a
-.037
1.000

Adoption: Adoption decision; ODS: Delivery of on-demand services; MIN: Reduced maintenance; COL: Enhanced collaboration with other organisations;
CST: Cost reduction; PRF: Improved performance; QUL: Improved system and service quality; ACC: Enhanced accessibility; AVL: Better availability.
a

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

b

Correlation is significant at the 0.05 level (2-tailed).
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Regression analysis
In this section, a regression analysis was conducted on the data to assess the impact of
independent variables on dependent variables. Three regression analyses were undertaken on
the data, firstly between perceived drivers and employees’ perceptions of G-cloud. The second
regression analysis was between employees’ perceptions of G-cloud and employees’ perceived
adoption of G-cloud. The third regression analysis was done between the employees’ perceived
adoption of G-cloud and perceived outcomes.
The first regression analysis was performed with employees’ perceptions of G-cloud as a
dependent variable and the independent variables were TEC, SEC, SLA, GOV, ITA, COM,
SCA and ELC. The outcome of regression analysis indicated that all the independent variables
have a significant impact on the dependent variables, excepting COM and INT which show an
insignificant impact. However, required IT infrastructure availability (ITA) had a negative and
significant impact on employees’ perceptions of G-cloud. Table 17 summarises the detailed
results of regression analysis.
Table 17: Regression analysis with employees’ perceptions of G-cloud as a dependent variable

Independent Variables

TEC
SEC
ITA
SLA
GOV
COM
SCA
INT
ELC

Unstand.
Coef. B
.125
.133
-.278
.152
.131
-.077
.099
-.063
.673

Standard
Coef. β
.125
.133
-.278
.152
.131
-.077
.099
-.063
.673

T

2.861
2.996
-5.917
3.527
2.496
-1.268
1.946
-1.167
13.946

R Square

F

Sig.

.543

43.844

.000
.004
.003
.000
.000
.013
.206
.053
.244
.000

Dependent Variable: Employees’ perceptions of G-cloud.
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The second multiple regression analysis was undertaken with employees’ perceived adoption
of G-cloud as a dependent variable and employees’ perceptions of G-cloud as an independent
variable. It supports the model fit at the 1% level of significance with an r² of 71% (Table 18).
Table 18: Regression analysis with employees’ perceived adoption of G-cloud as a dependent variable
and employees’ perceptions of G-cloud as an independent variable

Independent Variables

Unstand. Standard
Coef. B

Employees’ perceptions

.267

T

R Square

F

Sig.

.71

26.031

.000

Coef. β

.267

5.102

.000

of G-cloud
Dependent Variable: Employees’ perceived adoption of G-cloud.

In this multiple regression analysis, the analysis was done on the data with employees’
perceived adoption of G-cloud as an independent variable and perceived outcomes serving as
the dependent variables. From the regression analysis results, it is inferred that employees’
perceived adoption of G-cloud has an insignificant impact on two variables, these being MIN
and ACC. On the other hand, regression results show that employees’ perceived adoption of
G-cloud has a significant impact on ODS, COL, CST, PRF, QUL and AVL with <.01 level of
significance (Table 19 below).
Table 19: Regression analysis with perceived outcomes as dependent variables.

Dependent Variables

ODS
MIN
COL
CST
PRF
QUL
ACC
AVL

Unstand. Standard
Coef. B Coef. β
.171
-.051
.340
.342
.338
.350
-.068
.186

.171
-.051
.340
.342
.338
.350
-.068
.186

T

3.207
-.936
6.665
6.709
6.632
6.890
-1.256
3.488

R Square

.029
.003
.116
.117
.115
.123
.005
.035

F

Sig.

10.286
.876
44.427
45.013
43.983
47.478
1.579
12.165

.000
.001
.350
.000
.000
.000
.000
.210
.001

Dependent Variables: Perceived outcomes
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Discussion of results and findings regarding hypothesis testing
In this section the results of hypotheses testing are discussed in detail.
6.10.1 Hypotheses 1, 2, 3 and 4.
In this section the results concerning testing of hypotheses about technological drivers are
discussed. The technological construct contains four hypotheses, one for each driver. The four
hypotheses from H1 to H4 were found to be significant. These four hypotheses tested the
impact of perceived technological knowledge, cloud security, required IT infrastructure and
service-level agreement on employees’ perceptions of G-cloud. All these hypotheses have been
fully supported by the data. These results indicate that in general technological factors are
important considerations in driving employees’ positive and significant perceptions toward Gcloud.
6.10.2 Hypotheses 5, 6 and 7
This section discusses the results of the three hypotheses testing under the organisational
drivers construct. The first hypothesis is about the impact of perceived business scalability on
employees’ perceptions of G-cloud. This hypothesis was supported by the data. Yesser’s
employees are aware of the fact that cloud computing services are scalable according to their
needs. Perceived integration with current enterprise systems is the second hypothesis under the
organisational drivers and was found to be statistically insignificant meaning that perceived
integration with current enterprise systems does not have an impact on employees’ perceptions
of G-cloud. The reason why this hypothesis is insignificant is because G-cloud has not actually
been integrated into Yesser’s systems, which made employees unsure about integration of Gcloud into their current system. The last hypothesis was about the impact of perceived
employees’ learning capability on their perceptions of G-cloud. This hypothesis was supported
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by the data suggesting that learning capacity of employees is an important consideration in
employees’ favourable views about G-cloud.
The above findings of hypothesis testing suggest that in most cases organisational issues are
instrumental in influencing employees’ perceptions of G-Cloud. The exception is the influence
of integration with the current enterprise system because employees are not sure about the
integration mechanism that will be adopted when G-cloud is actually implemented in their
public sector organisation.
6.10.3 Hypotheses 8 and 9
This section tested two hypotheses under the governmental construct. The first hypothesis
stated that perceived government policy has a positive impact on employees’ perceptions of Gcloud. This hypothesis has been found to be statistically significant. The possible reason for
supporting this hypothesis is that the government policy is instrumental in influencing
employees’ positive perceptions towards G-cloud.
The second hypothesis under the governmental construct was perceived compliance policy,
which was found to be insignificant because Yesser’s employees may be aware that Saudi
Arabia could adopt private cloud computing, which will be managed by the government.
Therefore, there is no need for a compliance policy to be submitted from a certain cloud
computing provider.
6.10.4 Hypothesis 10
This section discusses the hypothesis regarding the impact of employees’ perceptions of Gcloud on employees’ perceived adoption of G-cloud. This hypothesis was found to be
significant and supported by the regression analysis (Sig. <.01). The outcomes of this
hypothesis support the finding of previous studies examining the impact of employees’
perception on the adoption of technology in general and the actual usage of technologies
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(Sanchez and Hueros, 2010; Kwok and Gao, 2005). The favourable finding for this hypothesis
confirms that employees’ perceptions shaped by the drivers is important in explaining their
perception to the adoption of G-cloud.
6.10.5 Hypotheses 11, 12, 13, 14, 15, 16, 17 and 18
These hypotheses are concerned with the impact of perceived adoption on the outcomes. The
adoption and its impact on each perceived outcome was tested. Each perceived outcome was
tested as a separate hypothesis. The first hypothesis was about the impact of employees’
perceived adoption of G-cloud on the delivery of perceived convenient on-demand services,
and was found to be significant. Moreover, the second hypothesis under the perceived
outcomes was that the employees’ perceived adoption of G-cloud would reduce perceived
system maintenance. This hypothesis proved to be insignificant because cloud computing is
not yet widespread in Saudi Arabia and most public sector organisations are using their own
data-centres. Moreover, it is not yet determined as to who would be responsible for
maintenance of G-cloud, the government or the cloud computing provider. The next hypothesis
was about the possible impact of employees’ perceived adoption of G-cloud on boosting
perceived collaboration. This hypothesis was supported by the data and the impact of adoption
of G-cloud on boosting collaboration was found to be statistically significant. The next
hypothesis tested if employees’ perceived adoption of G-cloud would improve perceived cost
reduction. This hypothesis was supported and the hypothesised impact was found to the
statistically significant.
The next hypothesis stated that the employees’ perceived adoption of G-cloud would improve
perceived performance, which was also supported by the results of regression analysis.
Moreover, the hypothesis testing the possible impact of employees’ perceived adoption of Gcloud on enhancing perceived system quality did appear to be significant. The next hypothesis
that tested if employees’ perceived adoption of G-cloud would enhance perceived accessibility
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was supported and the hypothesised impact was statistically insignificant as accessing the cloud
would need the Internet but subject to availability. This means that it may reduce accessibility
in some cases. The last tested hypothesis stated that the employees’ perceived adoption of Gcloud would improve perceived availability. The impact was found to be statistically
significant, hence deemed to be supported by the data. This result is understandable given the
fact that employees’ perceived adoption of G-cloud would help accessing the data from
anywhere and anytime using the Internet. Table 20 below summarises the results of the
hypothesis testing.
Table 20: Hypotheses’ testing results

Hypothesis
H1: Perceived technological
knowledge has a positive
impact on employees’
perceptions of G-cloud.
H2: Perceived cloud security
has a positive impact on
employees’ perceptions of Gcloud.
H3: Perceived required IT
infrastructure availability has a
positive impact on employees’
perceptions of G-cloud.
H4: Perceived service-level
agreement has a positive
impact on employees’
perceptions of G-cloud.
H5: Perceived business
scalability has a positive
impact on employees’
perceptions of G-cloud.

Results
Significant

Support status for the hypotheses
Supported

Significant

Supported

Significant but
negative

Partly supported

Significant

Supported

Significant

Suported

H6: Perceived integration with
current enterprise systems has
a positive impact on
employees’ perceptions of Gcloud.
H7: Perceived employees’
learning capability has a
positive impact on employees’
perceptions of G-cloud.

Insignificant

Not supported

Significant

Supported
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H8:Perceived government
policy has a positive impact on
employees’ perceptions of Gcloud.

Significant

Supported

H9: Perceived compliance
policy has a positive impact on
employees’ perceptions of Gcloud.

Insignificant

Not supported

H10: Employees’ perceptions
of G-cloud will have a positive
impact on employees’
perceived G-cloud adoption.

Significant

Supported

H11: Perceived adoption of Gcloud will lead to perceived
delivery of convenient ondemand services.

Significant

Supported

H12: Perceived adoption of Gcloud will reduce perceived
system maintenance.

Insignificant

Not supported

H13: Perceived adoption of Gcloud will boost perceived
collaboration with other
organisations.

Significant

Supported

H14: Perceived adoption of Gcloud will improve perceived
cost reduction.
H15: Perceived adoption of Gcloud will improve perceived
performance.
H16: Perceived adoption of Gcloud will enhance perceived
system quality.
H17: Perceived adoption of Gcloud will enhance perceived
accessibility.

Significant

Supported

Significant

Supported

Significant

Supported

Insignificant

Not supported

H18: Perceived adoption of Gcloud will improve perceived
availability.

Significant

Supported
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Chapter Seven: Conclusion
This research was designed to shed light on a relatively unexplored topic concerning
employees’ perceptions, adoption and outcomes of adoption of G-cloud technology in the
public sector in Saudi Arabia. The government of Saudi Arabia is aiming to introduce
Government Cloud (GC) technology to the public sector and the objective is to improve the
governance mechanisms and quality of services offered by various departments and agencies.
Since prior knowledge concerning the drivers and outcomes of GC would be crucial for
effective implementation of GC, this research is set to generate such knowledge through
empirically testing a well framed research model integrating the drivers of perceptions of
employees and the perceived impact of such drivers on the adoption of G-cloud and the
perceived outcomes of adoption of GC. This framework can be considered a novel model in
that it included two new constructs representing the governmental driver as a predictor of
employees’ perceptions of G-cloud and outcomes resulting from adoption of this innovative
technology.
The data for this study were collected from the employees of Yesser, a well-known Saudi
Arabian public sector organisation which is committed to developing an effective egovernment system. The findings flowing from this study will inform the government of Saudi
Arabia, the government agencies and other concerned organisations in designing and
implementation strategies concerning GC. Some of the findings will have great strategic
implications for the implementation of GC technology. For example, findings of this research
suggest that cloud computing will help in saving much money for public sector organisations
in Saudi Arabia as there would be no need to invest more in IT infrastructure to implement
cloud computing. Furthermore, citizens of Saudi Arabia would benefit from flexible access to
information through G-cloud technology. In addition, communications and transfer of data
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between government organisations would be faster and more efficient. On the other hand, the
implementation of G-cloud in the public sector may not be without a cost. These include
increasing concerns about security and privacy of personal data. Nonetheless a growing number
of organisations believe that data is more secure in the cloud than stored in an on-premises data
server (Smith, 2017). This is evidenced by a report prepared by Alert Logic (2012), a leading
cloud computing service provider which provides ‘security as a service’. The report indicated
that on-premises users and cloud computing service customers experienced 61.4% and 27.8%
cyber-attacks, respectively (Linthicum, 2014). In addition, updated government policies should
be put into action to stop possible misuse of G-cloud in terms of accessing personal data that
are stored in the cloud computing system. When G-cloud is fully implemented in Yesser,
further research will be needed to identify the implementation mechanism and its outcomes for
Yesser, citizens, government and the other public and private organisations within Saudi
Arabia and beyond.

Research summary
While there are models on adoption of technological innovation in general, an integrated model
examining the impact of perceived drivers of G-cloud adoption on employees’ perceptions of
G-Cloud and its effects on their perceived adoption of G-cloud leading to perceived outcomes
has not been explored in the extant literature (Catteddu & Hogben, 2009; Subhashini &
Kavitha, 2011). This makes the current study a unique piece of investigation in the cloud
computing domain. There were three groups of determinants: technological, organisational and
governmental. Moreover, the impact of employees’ perceptions of G-cloud on employees’
perceived adoption of G-cloud was tested as was the impact of the adoption of G-cloud on eight
perceived outcomes. Given that technology acceptance models’ integration of outcome
constructs is rare, this research has done much to address this research gap. The technology
acceptance models used in constructing this research included: Technology-Organisation120

Environment (TOE) framework, Diffusion of Innovation Theory (DOI), Theory of Reasoned
Action (TRA) and the Unified Theory of Acceptance and Use of Technology (UTAUT).
It was suggested by Oliveira et al. (2014) that a technology adoption model should be created
and customised for each individual type of technology, which will make the model more
efficient and effective. It was also proven that the same technology adoption model may not
work in a different context leading to different results (Sahay and Robey, 1996; Zakour, 2004;
Al-Gahtani et al., 2007). The main research question of this thesis was: what is the employees’
perceived outcomes-based acceptance of technological innovation (G-cloud) in the Saudi
Arabian public sector?
To answer the main research question, three sub-questions were constructed as follows:
Which perceived factors impact on employees’ perceptions of G-cloud?
This query looked at the different drivers impacting on employees’ perceptions of G-cloud. In
the current research model, drivers were grouped into three different constructs: technological,
organisational and governmental. The technological construct includes technological
knowledge, cloud security, required IT infrastructure availability and service-level agreement.
The second construct includes business scalability, integration with current enterprise systems
and employees’ learning capability and the third construct comprises government policy and
compliance policy. Results emerging from testing of the impact of determinants included in
these three constructs answer the first sub-question of the thesis.
The second sub-question set out to answer part of the main research question:
Do employees’ perceptions of G-cloud impact on their perceived adoption decision?
The impact of employees’ perceptions of G-cloud was tested to answer this sub-question.
The third sub-question sets out to answer:
Does adoption translate into perceived outcomes?
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This sub-question aims at testing the impact of employees’ perceived adoption of G-cloud on
perceived outcomes. Eight perceived outcomes were tested: deliver convenient on-demand
services, reduce system maintenance, boost collaboration, improve cost reduction, improve
performance, enhance system and service quality, enhance accessibility and improve
availability.
This thesis included background information on cloud computing and a literature review.
Moreover, the theoretical framework was explained and discussed in detail along with all the
models and theories utilised to construct the research model. Furthermore, the contributions of
this thesis to theory and practice have been explained. In this thesis, the data were collected
using a web-based survey. Employees working for Yesser constituted the respondents for the
survey and they were asked about their demographic details first, then about the perceived
drivers impacting on their perceptions of G-cloud. This was followed by the impact of
employees’ perceptions on adoption of G-cloud on outcomes of G-cloud.
Correlation analysis was conducted to find the relationship between the perceived drivers and
employees’ perceptions of G-cloud, between employees’ perceptions of G-cloud and
employees’ perceived adoption of G-cloud and between employees’ perceived adoption of Gcloud and the perceived outcomes of such adoption. The correlation analysis between the
perceived drivers and employees’ perceptions of G-cloud revealed that technological
knowledge, cloud security, service-level agreement, government policy, compliance policy,
business scalability, integration with current enterprise systems and employees’ learning
capability have a relationship with employees’ perceptions of G-cloud. However, required IT
infrastructure availability was the only perceived driver that did not show any significant
relationship with employees’ perceptions of G-cloud. The correlation analysis between
employees’ perceptions of G-cloud and employees’ perceived adoption of G-cloud indicated a
positive relationship between them. The last correlation analysis was performed between the
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employees’ perceived adoption of G-cloud and the perceived outcomes. The correlation
analysis showed that employees’ perceived adoption of G-cloud has a relationship with the
following perceived outcomes: delivery of on-demand services, enhanced collaboration with
other organisations, cost reduction, improved performance, improved system and service
quality and better availability. However, employees’ perceived adoption of G-cloud did not
have any significant relationship with reduced maintenance, and enhanced accessibility.
Furthermore, regression analysis was performed on the data to ascertain the impact of
perceived drivers on employees’ perceptions of G-cloud, employees’ perceptions of G-cloud
on employees’ perceived adoption of G-cloud. Finally, the impact of employees’ perceived
adoption of G-cloud on perceived outcomes of such adoption was investigated. The regression
analysis testing the impact of perceived drivers on employees’ perceptions of G-cloud showed
that technological knowledge, cloud security, service-level agreement, business scalability,
employee’s learning capability and government policy have statistically significant impacts on
employees’ perceptions of G-cloud. The findings have showed that there is a negative impact
of required IT infrastructure on employees' perception of G-cloud. This outcome suggest that
the government should maintain the current level of spending on IT infrastructure and abstain
from spending more on it. However, integration with current enterprise systems did not show
a significant impact on employees’ perceptions of G-cloud. This hypothesis is insignificant
because G-cloud has not actually been integrated into Yesser’s systems, which made
employees unsure about integration of G-cloud into their current system. Moreover,
compliance policy was found to be insignificant because Yesser’s employees may be aware of
the fact that Saudi Arabia could adopt private cloud computing managed by the government.
Therefore, there is no need for a compliance policy to be submitted from certain cloud
computing providers.
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The second regression analysis was performed to determine the impact of employees’
perceptions of G-cloud on employees’ perceived adoption of G-cloud. It was found that
employees’ perceptions of G-cloud had a significant impact on their perceived adoption of Gcloud. The third regression analysis was conducted between employees’ perceived adoption of
G-cloud and the perceived outcomes. It was found that employees’ perceived adoption of Gcloud had a significant impact on delivery of on-demand services, enhanced collaboration with
other organisations, cost reduction, improved performance, improved system and service
quality and better availability. However, employees’ perceived adoption of G-cloud did not
confirm any significant impact on reduced maintenance because cloud computing is not yet
diffused in Saudi Arabia and most public sector organisations are using their own data-centres.
Moreover, it is not yet determined as to who would be responsible for the maintenance of Gcloud, the government or the cloud computing provider. Additionally, enhanced accessibility
was found to be insignificant as accessing the cloud would need Internet subject to its
availability. This implies that it may reduce accessibility in some cases.

Implications
The findings of this research have a number of theoretical and practical implications which are
presented below.
7.2.1 Implications for theory
While this research has implications for broader theory development in the realm of technology
adoption in general and cloud technology adoption in particular, there are specific implications
as well. These are explained more fully below.
First, this research has updated the TOE model by replacing the ‘environment’ construct with
‘governmental’ construct. This was deemed necessary because the original TOE model was
used as a general model. However, the research model developed for this study is used to
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investigate the drivers of cloud technology adoption in Saudi Arabia’s public sector. Since
Saudi Arabian government is keen to introduce cloud technology into its services, public
policy-makers will require information in advance as to what drives adoption of cloud
computing technology. In this sense, this research has contributed to refinement of the existing
framework to make it suitable for use in a public sector setting.
Second, this research used an updated TOE model by incorporating a new ‘outcome’ construct
to identify the possible outcomes resulting from adoption of cloud computing technology in a
public sector context. The outcome construct was rarely used in prior models in the technology
adoption literature. This extension of the model was deemed necessary as a public sector
organisation would be interested in knowing the possible perceived outcomes of implementing
cloud computing adoption before it is actually put into practice. In this vein, this research has
presented to the literature a suitable model integrating outcome variables which can be used in
further research in the cloud computing field specifically in the public sector setting.
Overall, this research has contributed to refinement of the existing framework by introducing
an integrative model that advances research in an emerging and increasingly important area of
adoption of cloud computing especially in the public sector.
7.2.2 Implications for practice
In addition to the theoretical implications of this thesis, there are several implications for cloud
computing in a public sector organisation especially in Saudi Arabia. The implications for
practice are discussed in specific terms involving various stakeholders who would benefit from
implementation of cloud computing technology.
7.2.3 Implications for government
The government of Saudi Arabia as the most important stakeholder will be the immediate
beneficiary of the findings of this research. The findings of this research will have a significant
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impact on the actions that government would be required to undertake to make cloud
computing implementation a success. For example, our finding suggested that adoption of
cloud computing may lead to cost reduction in terms of ICT equipment purchase. Based on this
finding the government can take G-cloud seriously. However, the government should note that
cost savings will depend on the type of cloud computing that are to be adopted in the public
sector. The government of Saudi Arabia may implement private cloud for sensitive data and
public cloud for less sensitive data. Cloud computing might allow Yesser and other public
sector organisations to use one unified cloud-based data server and use ready-to-go cloud-based
applications. The findings may help Yesser and other public sector organisations to adopt Gcloud to facilitate the collaborative process between public organisations, such as between
government ministries and other relevant public organisations. It was also found that the
perceived adoption of G-cloud has a significant impact on improving perceived system
performance, enhancing perceived quality of service and improving perceived availability of
data. The implication of this finding is that the government of Saudi Arabia would require
implementing high quality security systems if the government decided to adopt private cloud
computing to ensure privacy and security of sensitive data. The finding pertaining to negative
impact of required IT infrastructure availability on employees’ perceptions of G-cloud has
implications for the Saudi government. The government should maintain the current level of
spending on IT infrastructure and abstain from spending more on it. Furthermore the authorities
should decide whether they would implement a private or a public cloud computing system
because this decision will have an impact on compliance policy which is supplied by the cloud
computing provider. If the government implements a private cloud computing strategy, there
will be no need for a compliance policy because there would be no provider to submit the
compliance policy. However, a compliance policy would be needed only if an organisation
implements a public cloud computing strategy because a compliance policy will be developed
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by the cloud provider and delivered to the organisation implementing cloud computing
technology.
7.2.4 Implications for public organisations
As perceived by the employees surveyed in this study, it emerged that integration with the
current enterprise system is insignificant, suggesting that public organisations should pay less
attention to integration of cloud computing into the current system. The implications for
findings pertaining to the insignificant impact of employees’ perceived G-cloud adoption on
perceived maintenance of cloud computing systems are that public organisations looking for
implementing G-cloud technology should not pay greater attention to maintenance of G-cloud
systems. This is because public cloud computing system does not require much maintenance
work being done by public sector entities. Further, this finding implies that government
organisations should only take maintenance issues seriously when they implement a private
cloud computing system.
The public sector organisations in Saudi Arabia should improve the G-cloud action oriented
perceptions of employees to achieve improved system quality, increased availability of data
and enhanced on-demand services. This can be accomplished by increasing employees’
awareness of the implementation of G-cloud through improved communication between public
sector organisations and their workforce.
7.2.5 Implications for employees
Employees play an important role in implementing an innovative technology in any
organisation and initiating cloud computing in the public sector organisations in Saudi Arabia
is no exception. The existence of a highly significant relationship between employees’ overall
perceptions of cloud computing and their perceived adoption of cloud computing systems
testifies to this assertion.
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Our findings suggest that increased learning capability of employees will result in higher levels
of perception of G-cloud. Therefore, the employees should be given required technical training
so that they are equipped with the required knowledge and skills to implement and use cloud
computing. This should be the part of an ongoing program to increase the knowledge base of
employees so that they can implement cloud computing tasks more efficiently.
7.2.6 Implications for IT managers
IT managers are one of the major actors playing a pivotal role in the implementation of
technological innovation is public sector organisations. IT managers are also the employees of
public organisations such as Yesser. IT managers working for public sector organisations in
Saudi Arabia can play a critical role in providing ongoing training to employees to get the
required technical skills in ensuring cloud security is successfully implemented. To this end IT
managers as well as other personnel with technical backgrounds in cloud computing should be
motivated to help employees increase their ability to deal with a dynamic cloud computing
system.
7.2.7 Implications for citizens
The findings of this research would be of great benefit to the citizens of Saudi Arabia. Citizens
will be provided with the availability of data on the cloud, which they can access anywhere and
anytime, thus providing flexibility in using the system and the data. The availability of data on
the cloud can be achieved by having multiple redundant energy sources for a data centre as
well as having multiple Internet connection sources to stay connected. Also, this system will
benefit from having replicated data centres in different geographical locations to ensure data
recovery in case a serious crisis regarding data availability occurs.
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7.2.8 Implications for public policy-makers
The finding of this research would help policy-makers in developing a suitable policy for
implementation of G-cloud in the growing public sector organisations in Saudi Arabia. G-cloud
compliance policy, for example, has to be formulated keeping in mind the findings which
suggest that compliance policy should be developed if the government implements public cloud
computing in the government sector. This is because as mentioned earlier a cloud computing
compliance policy should be developed by cloud providers for submission to the organisation
using it. Finally, a cloud computing policy for government organisations should seriously
consider the need to provide ongoing training of employees to provide updated knowledge
about the dynamic aspects of implementation of cloud commuting and its technological
complexities (e.g. security, privacy, cyber-attacks, unauthorised access). The policy may
include punishments enforceable such as fines and imprisonment for violating the conditions
for using G-cloud.

Limitations and future research
There are some limitations of this study that are to be noted in generalising the findings of this
research. First, the model of this research was tested on only one of several Saudi Arabian
public sector organisations. The main reason why Yesser was selected to conduct a survey on
its employees is that the organisation is responsible for improving the e-government system in
Saudi Arabia’s public sector. Also, Yesser has a specific department devoted to help
researchers with their collection of data. Future research can collect information from a number
of public sector organisations beyond Yesser. Future research can in fact aim to procure
information from private sector organisations with regard to their employees’ perceptions,
actions and outcomes of actions concerning G-cloud adoption. This research has collected data
from all employees at Yesser but not taken into consideration the different levels of employees
and their perceptions, actions and resulting outcomes of their actions concerning G-cloud
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adoption. Future research should collect data from employees working at different line
management levels including IT specialist towards broadening our understanding of whether
different levels of management have varying perceptions of adoption and the resulting
outcomes. In terms of statistical method, this research used correlation and normal regression
analysis since the research is the first of its kind in Saudi Arabia and is essentially exploratory
in nature. Future resech should use stepwise regression to present the contributions of each
variable in descending order.
Furthermore, this research is based on perceptual rather than actual behaviour of potential users
of G-cloud. Hence, we have considered the use of the above multivariate statistical methods as
the starting point to advance our knowledge of this emerging area. Future research should
consider using more advanced statistical techniques such as PLS, stepwise regression and SEM
to advance this field of study. This research is limited to perceived drivers and outcomes of Gcloud adoption in the Saudi Arabian public sector as G-cloud has not yet been implemented.
Therefore, future research should concentrate on the actual data relating to adoption and
outcomes after cloud computing is implemented in Saudi Arabian public sector departments
and agencies. Future research can also go beyond Saudi Arabia and extend to other Middle
Eastern countries towards generalising the findings across the region.

Recommendations
This research recommends that the government of Saudi Arabia should adopt a private cloud
computing in its public sector. The reason why this research chose private cloud as a
recommended type of cloud computing is to be able to mange their data as it will be stored
inside Saudi Arabia. The Kasumigaseki cloud in the government of Japan is a great example
for this implementation. Using this reseach model would help the government of Saudi Arabia
in regards to cloud computing adoption in the public sector. It is recommended that perceived
drivers in this research should be taken into consideration while adopting cloud computing
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because these perceived drivers have been tested on public sector employees who have a
background on cloud computing. Moreover, according to the findings of this research, the
implementation of cloud computing would lead to delivery of on-demand service, reduce
system maintenance, boost collaboration, reduce cost of ICT equipment, improve performance,
enhance system quality and accessibility and availability of data. It is important for any
organisation to know the perceived outcomes of adopting such technology into their
organisation. Saudi Arabia should keep pace with technological improvments around the
world. Thus, implemenatation of cloud computing would be a great step towards improving
the current technological system in the kingdom.
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Appendices
Appendix A
Table 21: Constructs’ validity and reliability

Factor

Factor Loading

Adoption decision
Adoption 1

.843

Adoption 2

.899

Adoption 3

.861

Technological

Cronbach’s Alpha

AVE

.834

.868

.836

.868

.834

.867

.926

.905

.855

.803

knowledge
TEC1

.852

TEC2

.887

TEC3

.865

Cloud Security
SEC2

.861

SEC3

.899

SEC4

.843

IT infrastructure
ITA1

.912

ITA2

.912

ITA4

.906

ITA5

.893

Service-level
agreement
SLA1

.776

SLA2

.826

SLA3

.798

SLA4

.820

SLA5

.799
159

Government policy
GOV1

.965

GOV2

.932

GOV3

.958

GOV4

.932

GOV5

.959

Compliance policy
COM1

.931

COM2

.699

COM3

.928

COM4

.722

COM5

.926

Business scalability
SCA1

.815

SCA2

.825

SCA3

.584

SCA4

.811

SCA5

.824

Integration with

.973

.949

.892

.841

.828

.771

.991

.981

.899

.843

current enterprise
systems
INT1

.973

INT2

.985

INT3

.977

INT4

.985

INT5

.989

Employees’
learning capability
ELC1

.780

ELC2

.903

ELC3

.870

ELC4

.900

ELC5

.762
160

Employees’

.922

.875

.899

.839

.692

.720

.966

.937

.961

.930

.844

.951

perceptions
PER1

.908

PER2

.820

PER3

.920

PER4

.840

PER5

.888

On-demand service
ODS1

.928

ODS2

.707

ODS3

.925

ODS4

.706

ODS5

.930

Maintenance
MIN1

.771

MIN2

.655

MIN3

.799

MIN4

.655

Collaboration with
other firms
COL1

.963

COL2

.913

COL3

.944

COL4

.906

COL5

.962

Cost reduction
CST1

.931

CST2

.905

CST3

.950

CST4

.907

CST5

.957

Improved
performance

161

PRF1

.962

PRF2

.945

PRF3

.972

PRF4

.925

Improved system &

.767

.859

.672

.708

.965

.936

service quality
QUL1

.848

QUL2

.876

QUL3

.831

QUL4

.883

Enhanced
accessibility
ACC1

.675

ACC2

.749

ACC3

.648

ACC4

.761

Better availability
AVL1

.959

AVL2

.947

AVL3

.873

AVL4

.967

AVL5

.934

Table 22: Factor 1: Adoption (Usage)

Items
My organisation will at least adopt one of the cloud computing service
models
My organisation is planning to benefit from the various cloud computing
processes
What is the level of your intend to use cloud computing
% of variance explained
Eigenvalue

Factor
loading
.843
.899
.861
75.2
2.25

Table 23: Factor 2: Technological knowledge

Items
I keep up with important new technologies
I have the technical skills I need to use technology

Factor
loading
.850
.886
162

I have had sufficient opportunities to work with different technologies
% of variance explained
Eigenvalue

.866
45.33
2.26

Table 24: Factor 3: Cloud Security

Items
I am confident that G-cloud services are secure
I believe nobody can view my information of data stored in G-cloud without
my agreement
I believe my information or data in G-cloud services will not be manipulated
by inappropriate parties.
% of variance explained
Eigenvalue

Factor
loading
.862
.898
.833
45.6
2.28

Table 25: Factor 4: Required IT infrastructure availability

Items
Government organisations have IT facilities to support cloud computing
technology
Availability of IT infrastructure enable s Government departments to support
cloud
Government departments support cloud computing because of their technical
capability
Government departments are equipped with technical capacity to implement
cloud system
% of variance explained
Eigenvalue

Factor
loading
.912
.912
.906
.893
65.7
3.28

Table 26: Factor 5: Service-level agreement

Items
SLA must always define important terms adequately
SLA shows and explains all services and responsibilities for cloud providers
SLA is compatible with the government regulations and policies
SLA makes sure that all required terms are clearly defined
SLA provides information that is necessary for understanding cloud
technology
% of variance explained
Eigenvalue

Factor
loading
.776
.826
.798
.820
.799
64.63
3.2

Table 27: Factor 6: Government policy

Items
G-cloud is becoming one of the government’s major policies
The government will work on developing G-cloud records
G-cloud is compatible with the government regulations and policies
G-cloud is consistent with governmental policies
G-cloud is based on government’s ongoing policies on technology

Factor
loading
.965
.932
.958
.932
.959
163

% of variance explained
Eigenvalue

90.10
4.5

Table 28: Factor 7: Compliance policy

Items
The compliance policy is well-matched with the government regulations and
policies
The compliance policy is important before the adoption process
The compliance policy is compatible with the government regulations and
policies
Adoption of any new technology should comply with the government policies
Complying with government regulation is critical for adoption of new
technology
% of variance explained
Eigenvalue

Factor
loading
.931
.699
.928
.722
.926
71.91
3.59

Table 29: Factor 8: Business scalability

Items
Cloud providers should support users with proven scalability
With great scalability, I can increase demands of services anytime I want
Performance of services will remain the same even if the demand grew
G-cloud provides scalability to users of new computer systems
Scalability is critical in increasing future demand for a technology
% of variance explained
Eigenvalue

Factor
loading
.815
.825
.584
.811
.824
60.46
3.02

Table 30: Factor 9: Integration with current enterprise systems

Items
Integrating cloud services into an existing system landscape is a good idea
Cloud services can be integrated into an existing system
Cloud services can be transferred between different cloud vendors
Integrating cloud into an existing enterprise system is important
Integration of cloud into the system is helpful
% of variance explained
Eigenvalue

Factor
loading
.973
.985
.977
.985
.989
96.42
4.82

Table 31: Factor 10: Employees’ learning capability

Items

Factor
loading
.780

I cloud complete my organisational transaction using G-cloud if I had seen
someone using it before
I cloud complete my organisational transaction using G-cloud if someone
.903
assisted me the first time
I cloud complete my organisational transaction using G-cloud with the help of .870
peers
I was able to perform my transaction on g-clod as I did it before
.900
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I have learnt through experience as to how to complete transactions through
g-cloud
% of variance explained
Eigenvalue

.762
71.40
3.57

Table 32: Factor 11: employees’ perceptions of G-cloud

Items
Using G-cloud is a good idea
Using G-cloud is a pleasant experience
Using G-cloud is beneficial to the organisation
I have positive feelings toward G-cloud services
I feel pleasure in using g-cloud
% of variance explained
Eigenvalue

Factor
loading
.908
.820
.920
.840
.888
76.76
3.83

Table 33: Factor 12: On-demand service

Items
On-demand services are very convenient
On-demand services help consumers control services
Cloud computing enables my organisation to make a needed purchase.
My organisation is charged by the amount of services used
On-demand service is a unique feature of cloud computing
% of variance explained
Eigenvalue

Factor
loading
.928
.707
.925
.706
.930
71.59
3.58

Table 34: Factor 13: Reduced maintenance

Items
Cloud providers should make proactive communications regarding
maintenance activities
Low maintenance services provides benefits to cloud computing users
Cloud computing technology is easy to maintain
Cloud technology is known for its low maintenance cost
% of variance explained
Eigenvalue

Factor
loading
.765
.657
.792
.660
42.03
2.10

Table 35: Factor 14: Enhanced collaboration with other firms

Items
Data can easily be exchanged between government firms through cloud
Cloud services facilitates transfer of data between different firms
Cloud computing enhance sharing data with other supply chain partners
Sharing data with other partners will be easier with cloud computing
Cloud computing makes it convenient for organisations to share data
% of variance explained
Eigenvalue

Factor
loading
.963
.913
.944
.906
.962
87.98
4.39
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Table 36: Factor 15: Cost reduction

Items
The cost of using G-cloud is reasonable
G-cloud offers value for money
The benefits of cloud computing are greater than the costs of this adoption
Maintenance costs of cloud computing are very low
G-cloud decreases spending on ICT equipment
% of variance explained
Eigenvalue

Factor
loading
.931
.905
.950
.907
.957
86.60
4.33

Table 37: Factor 16: Improved performance

Items
G-cloud helps speed up the business process
G-cloud enhances customer satisfaction
G-cloud enhances the efficiency of service
Use of g-cloud helps with my performance improvement
% of variance explained
Eigenvalue

Factor
loading
.962
.645
.972
.925
72.36
3.61

Table 38: Factor 17: Improved system and service quality

Items
Cloud computing has acceptable standard of quality
Cloud computing is reliable in its performance
I feel comfortable in using G-cloud services
G-cloud services fully meet employee needs
% of variance explained
Eigenvalue

Factor
loading
.848
.876
.831
.883
59.22
2.96

Table 39: Factor 18: Enhanced accessibility

Items
Customers can access their data wherever they are via cloud
Customers can access their data from through various types of technologies
Once connected to the Internet, users can use the cloud system
Cloud computing provides easy access to data.
% of variance explained
Eigenvalue

Factor
loading
.666
.749
.644
.764
40.60
2.03

Table 40: Factor 19: Better availability

Items
Availability of server applications is crucial for adopting cloud computing
Cloud services are always available whenever I want
Availability of server applications is considered as a cloud computing benefit

Factor
loading
.959
.947
.873
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Cloud computing enhance the availability of data
Cloud computing provides flexible access options
% of variance explained
Eigenvalue

.967
.934
87.73
4.38
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Appendix C
The survey
Demographic questions:
Age
1. What is your age range?
18 to 25
66 and older

26 to 30

31 to 35

41 to 54

36 to 40

46 to 50

51 to 65

Academic qualifications
2. What is your highest educational level attained?
High school

Diploma

Bachelor

Master

PhD

Adoption of G-cloud (Usage)
3. My organisation will at least adopt one of the cloud computing service models.

Not likely
1
4.

3

4

Very likely
5

My organisation is planning to benefit from the various cloud computing processes.

Not likely
1

5.

2

2

3

4

Very likely
5

What is the level of your intent to use cloud computing?

Not likely
1

2

3

4

Very likely
5

All items have a five-point Likert-type scale where 1= Strongly disagree, 2= Disagree, 3= Neither agree or
disagree, 4= Agree, 5= Strongly agree.
S D N A S
Technological knowledge
D
A
I keep up with important new technologies
I have the technical skills I need to use technology
I have had sufficient opportunities to work with different technologies
I possess the required knowledge to use technology
I always try new technology as I have passion for it

Cloud security
Cloud computing security is not a major concern to our firm when deciding to adopt cloud
computing to e-government services
I am confident that G-cloud services are secure
I believe nobody can view my information of data stored in G-cloud without my agreement
I believe my information or data in G-cloud services will not be manipulated by
inappropriate parties.
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Cloud computing systems possess high quality security

Required IT infrastructure availability
Government organisations have IT facilities to support cloud computing technology
Availability of IT infrastructure enable s Government departments to support cloud
Government organisations update its IT infrastructure to be able to adopt cloud computing
Government departments support cloud computing because of their technical capability
Government departments are equipped with technical capacity to implement cloud system

Service-level agreement
SLA must always define important terms adequately
SLA shows and explains all services and responsibilities for cloud providers
SLA is compatible with the government regulations and policies
SLA makes sure that all required terms are clearly defined
SLA provides information that are necessary for understanding cloud technology

Business scalability
Cloud providers should support users with proven scalability
With great scalability, I can increase demands of services anytime I want
Performance of services will remain the same even if the demand grew
G-cloud provides scalability to users of new computer systems
Scalability is critical in increasing future demand for a technology

Integration with current enterprise systems
Integrating cloud services into an existing system landscape is a good idea
Cloud services can be integrated into an existing system
Cloud services can be transferred between different cloud vendors
Integrating cloud into an existing enterprise system is important
Integration of cloud into the system is helpful

Employees’ learning capability
I cloud complete my organisational transaction using G-cloud if I had seen someone using it
before
I cloud complete my organisational transaction using G-cloud if someone assisted me the
first time
I cloud complete my organisational transaction using G-cloud with the help of peers
I was able to perform my transaction on g-clod as I did it before

Government policy
G-cloud is becoming one of the government’s major policies
The government will work on developing G-cloud records
G-cloud is compatible with the government regulations and policies
G-cloud is consistent with governmental policies
G-cloud is based on government’s ongoing policies on technology

Compliance policy
The compliance policy is well-matched with the government regulations and policies
The compliance policy is important before the adoption process
The compliance policy is compatible with the government regulations and policies
Adoption of any new technology should comply with the government policies
Complying with government regulation is critical for adoption of new technology
I have learnt through experience as to how to complete transactions through g-cloud

Employees’ perceptions of G-cloud
Using G-cloud is a good idea
Using G-cloud is a pleasant experience
Using G-cloud is beneficial to the organisation
I have positive feelings toward G-cloud services
I feel pleasure in using g-cloud

Cost reduction
The cost of using G-cloud is reasonable
G-cloud offers value for money
The benefits of cloud computing are greater than the costs of this adoption
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Maintenance costs of cloud computing are very low
G-cloud decreases spending on ICT equipment

Improved performance
G-cloud helps speed up the business process
G-cloud enhances customer satisfaction
G-cloud enhances the efficiency of service
Use of g-cloud helps with my performance improvement
G-cloud improves employees performance

Improved System quality
Cloud computing has acceptable standard of quality
Cloud computing is reliable in its performance
I feel comfortable in using G-cloud services
G-cloud services fully meet employee needs
Cloud computing provides quality service

Delivery of on-demand service
On-demand services are very convenient
On-demand services help consumers control services
Cloud computing enables my organisation to make a needed purchase.
My organisation is charged by the amount of services used
On-demand service is a unique feature of cloud computing

Reduced maintenance
Cloud providers should make proactive communications regarding maintenance activities
Low maintenance services provides benefits to cloud computing users
Cloud computing technology is easy to maintain
Cloud technology is known for its low maintenance cost
Cloud is a system involving low cost for maintenance

Enhanced collaboration with other organisations
Data can easily be exchanged between government firms through cloud
Cloud services facilitates transfer of data between different firms
Cloud computing enhance sharing data with other supply chain partners
Sharing data with other partners will be easier with cloud computing
Cloud computing makes it convenient for organisations to share data

Enhanced accessibility
Customers can access their data wherever they are via cloud
Customers can access their data from through various types of technologies
Once connected to the Internet, users can use the cloud system
Cloud computing provides easy access to data.
Data accessing is convenient with cloud.

Better availability
Availability of server applications is crucial for adopting cloud computing
Cloud services are always available whenever I want
Availability of server applications is considered as a cloud computing benefit
Cloud computing enhance the availability of data
Cloud computing provides flexible access options

173

Appendix D
Table 41: Sources for the survey items

Variables
Technological knowledge
Security in the cloud

Existence of IT infrastructure
Service-level agreement
Government policy
Regulatory support
Business scalability
Integration with current enterprise systems
Employees’ learning capability
Attitude toward G-cloud
Adoption decision
Age
Academic qualifications
Tenure
On-demand service
Maintenance
Collaboration with other firms
Cost

Improved performance
System and service quality

Accessibility
Availability

Source
Schmidt et al. (2009), Cegarra-Navarro et
al. (2015) and Furner (2013).
Lian et al. (2014); Soliman & Janz (2004);
Park, E. & Kim, K. J. (2014); Yenisey et al.
(2005); Shin & Shin (2011).
Lian et al. (2014); Chang et al. (2007).
Hernandez-Ortega et al. (2014).
Kuan & Chau (2001); Lian et al. (2014);
Hernandez-Ortega et al. (2014).
Oliveira et al. (2014); Zhu & Kraemer
(2005); Hernandez-Ortega et al. (2014).
Obeidat (2013)
Phaphoom et al. (2015); Ari and Mardikyan
(2013); Yeboah-Boateng (2014).
M. Reid (2008).
Kurnia et al. (2006); Reid (2008); Park &
Kim (2013); Davis (1993).
Park & Kim (2013); Davis (1993); Oliveira
et al. (2014); Thiesse et al. (2011).
M. Reid (2008) and Lian et al. (2014)
M. Reid (2008).
M. Reid (2008).
Lian et al. (2014); Soliman & Janz (2004);
Ari and Mardikyan (2013)
Ari and Mardikyan (2013)
Borgman et al. (2013); Ari and Mardikyan
(2013)
Kurnia et al. (2006); Kim & Ammeter
(2014); Oliveira et al. (2014); Sangle
(2011).
Phichitchaisopa & Naenna (2013); Lian
(2015), Walczuch et al. (2007).
Kim et al. (2011); Park & Kim (2014);
Delone and Mclean (2003); Lee and Chung
(2009).
Saedi and Iahad (2013); Ari and Mardikyan
(2013)
Nkhoma et al. (2013)
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