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ABSTRACT

Over the past few years, cloud computing has edolee one of the major advances in the field of
Information Technology (IT) utilizing third-partyesvices. Therefore, trust in cloud vendors as waglthe
determination of potential risks, such as privang aecurity issues, are crucial for ensuring thezassful
adoption of an appropriate cloud. Prior researchehaddressed the technical aspects of cloud-based
environments, such as cloud virtualization, scéitgband security. Nevertheless, it is argued tta
biggest obstacle of cloud computing is not techgioial, rather it is perceptual or attitudin&he adoption

of cloud computing has been central to severalladiyaresearch areas, particularly user acceptahiois.
study presents an extended Technology AcceptanaeMdAM), which integrates Trust (TR), Anxiety
(ANX) and Perceived Risk (PR), to investigate usettitudes and intentions toward the adoptionlofid
computing. The proposed model was empirically erachiusing the Structural Equation Model (SEM) to
analyze data gathered by a survey of both IT psafeals and end users. The results herein suggtsted
trust, anxiety and PR can be successfully intedradthin the TAMs. Trust has demonstrated to haggang
positive influence on Perceived Ease of Use (PE®W)jt had no significant effects on Perceivedfuleess
(PU). Both anxiety and PR were found to have sicgnift negative effects on PEOU and PU. In addition,
Behavioral Intention (BI) to use the cloud can bedgted by trust, attitudes and PU, as PR was show
have no significant effect on BThe proposed model, including PR, trust and anxteg been demonstrated
to be a true predictor of user intentions, towaeluse of cloud computing, within the context afi@aArabia.

Keywords: Technology Acceptance, Cloud Computing, StructMi@del, Trust, Perceived Risk, Saudi Arabia

1.INTRODUCTION cloud hype, which recently reached a peak in tesfrits
expectations, generally describes the user's péooepf
Cloud computing represents a radically different cloud computing (Buyyat al., 2009b). Despite the cloud
computing paradigm that has altered the way in kvhic hype, migration from internal data centers to cioud
Information Technology (IT) services and capaktitare  involves certain tradeoffs (Khajeh-Hossegial., 2010).
delivered to consumers (Marstost al.,, 2011). Rapid On one hand, the migration offers several oppdiasto
technological progress has occurred within thigpoate manage income and outcomes while also improving
computing model; as a result, increases in capitalmanagement, satisfaction and organizational growth
investment are expected in this field. Accordingesearch  (Khajeh-Hosseiniet al., 2010); conversely though, it
conducted by Gartner, it is expected that investsnen  presents a threat to the quality of customer caglesapport
cloud computing will reach more than $150 billion2D14 as well as potentials to the downsizing of IT
(Marstonet al., 2011). As a rapidly emerging IT trend, the departments. More importantly, cloud adoption
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involves outsourcing critical operations and migrat
critical data and information to third-party
infrastructures (Khajeh-Hosseidial., 2010).

As cloud computing continues to utilize third-party
services, trust in cloud vendors as well as therd@hation
of potential risks, such as privacy and securityés, are
crucial for ensuring the successful
appropriate cloud (Buyyat al., 2009a). A number of
previous studies have addressed the technical tasp&c
cloud-based environments, such as cloud virtuaizat
scalability and security (Bogataj and Pucihar, 2012
Nevertheless, it is argued that the biggest olestzfctloud
computing is not technological, rather it is petaap or
attitudinal (Marstonet al., 2011). Therefore, this study

adoption of an

will include implications of the results, limitatis and
suggestions for further research and, finally, indh
section will provide conclusions.

2.PRIOR RESEARCH AND
THEORETICAL BACKGROUND

2.1. Cloud Computing

The concept of cloud computing reflects the
convergent evolution of two emerging and key busine
trends: IT efficiency and business agility (Marstebral.,
2011). The former refers to the utilization of cartipg
resources in an efficient and scalable manner, egzer

aims to investigate users’ attitudes and perception the latter denotes the use of IT as a competitive

toward cloud computing environments, with a patticu
focus on the perception of risk, trust and anxigtygrder
to explore the factors affecting the acceptanceladd
technology and services in Saudi Arabia. Theseofact
will be examined using a proposed conceptual mtick|

advantage to respond quickly to market changesdaro
to ensure rapid development and enterprise mobility
Technically speaking, cloud computing is an IT gsv
delivery model that offers hardware and software
services to IT consumers in a self-service (on-detha

is based on the Technology Acceptance Model (TAM) per-usage billing capacity (employs a metering esy$t

whereby the following three variables of trust, i@tk
and perceived risk will be incorporated. The scopthis
study will cover the attitudes and intentions tosdgacloud

which is elastic (rapidly provisioned), customizalaind
ubiquitous in its manner (Faat al., 2009). Based on the
service model of the cloud vendors and the level of

computing, including trust and the context of this abstraction, cloud computing services can be caizgb

investigation will include IT
professionals and end-users.

A great deal of research has identified and predict

the perceptions of

into the following three main layers (Yousedf al.,
2008). First, the Infrastructure as a Service (ldager
offers an on-demand virtualization of IT resourgh as

increases in the importance of trust, anxiety andstorage, communications and computing (Sotomelyai:,

perceived risk in cloud computing environments,
however only a few studies have examined the efféct

2009). Secondly, the Platform as a Service (Paa®r |
provides a scalable cloud-based software developareh

these factors on cloud computing adoption behaviors deployment environment (Yousedt al., 2008). Thirdly,
The aim of this study is to understand the adoptionthe Software as a Service (SaaS) layer delivermenl

behavior of cloud computing, particularly users’
acceptance of cloud technology and its servicess Th
study will contribute to the current literature by
explaining the role of trust, perceived risk ananpaiter
anxiety in the adoption behavior of cloud computihg
will also confirm whether the TAM is a valid model
based on the way in which users’ attitudes andtidas
can be explained in the context of cloud computing.
This study will be structured as follows: The next
section will discuss any relevant prior researct Hre
theoretical background in order to present the way

software services, such as traditional desktop<base
applications that are offered as a service on teéd w
(Mohana and Thangaraj, 2013). Irrespective of thedc
computing service type, the cloud deployment models
are categorized as either public or private clouds
(Sotomayoret al., 2009). The former denotes a cloud
service which is offered to the public in a pay-psage
manner, while the latter is regarded as a dateecémat
internally serves a particular organization ancgash is
not available to the public (Sotomayet al., 2009).
Some cloud environments are described as beingdsybr

which cloud computing and the TAM emerged and haveas they are considered to be similar to the prickied,

developed. The third section will present
development research hypotheses and the fourtlosect
will describe this empirical study by identifyindnet
research method, sample characteristics, relighdlitd
validity of the research intrument and the modstinbg
results. The fifth section will present a discuasighich
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the but they can be supplemented by computing capiabilit

that can be leased from public clouds in orderdpec
with sudden spikes in load (Sotomagbal., 2009).

Cloud computing offers several advantages for
businesses, including cost reduction, energy saying
increased speed to markets, service scalability cdinelr

JCS
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technical benefits. Basically, cloud computing cdfe

Hunsinger (2011), on the attitudes and intensiohs o

large amounts of computing power and storage foruniversity students to use Google Docs, found that

relatively small budgets and at lower energy
consumptions (Buyyat al., 2009b). In addition to saving
energy and reducing costs, cloud computing cantafm
organizations to reap the benefits of the use ofifhout
the need for upfront investment (Buygial., 2009b). In
the cloud computing model, IT costs are unusuadigted
as operational expenses thus helping to reduceontpfr

intentions to use cloud computing can be preditigd
students’ Attitudes Toward Cloud (ATC) technologyda
other constructs derived from the Theory of Planned
Behavior (TPB). Another study by Coursagisal. (2013)
proposed a holistic model to the adoption behadiatoud
computing by incorporating contextual, demogradmicl
lifestyle variables using the Diffusion of Innowats

costs and improve the time to market. Furthermore, Theory (DIT). The study found that the adoptionclfud
managers can focus more on their business models bgomputing is influenced by innovation, expected dfits
scaling services up or down in line with business and compatibility (Coursari al., 2013).

requirement changes, because computing resouscégdlgar
managed with minimal consumer interaction (Bugyal.,

Another stream of research, which focused on the
implications of migrating to a cloud, addressed the

2009b). Technically speaking, cloud computing can switching behavior to a cloud environment and tdoaid

efficiently handle spikes in demand by the virtzation
of computer resources (Aymeriehal., 2008). In addition,
cloud computing can provide instant and continaekss to
stored data, anytime and anywhere, through theofise
mobile devices by the virtualization of storageotgses
(Aymerich et al., 2008). In summary, cloud computing
offers several technical and economic benefits.

Despite the reputation and potential of cloud
computing, this promising model of computing idl sti
facing several challenges. Firstly, it is challemnypifor
cloud computing to offer secure services for
environments that are equal to those found in insko
data centers (Fogt al., 2009). Secondly, the aspects of
cloud computing exacerbate the privacy issues éurth
due to the massive involvement of third-party
infrastructures and hosting services (Feixal., 2009).
Thirdly, the adoption of cloud computing raisesdeand
regulatory concerns pertaining to the physical tiocaof

IT

contribution to improving organizational efficienclyor
example, using a two-factor theory, an empirical
investigation by Park and Ryoo (2012) on the sviitgh
behavior, from the traditional way of IT adoptioa t
cloud computing in Korea, found that user intentido
switch to cloud computing were positively influeddey

the expected benefits and negatively influencedhsy
expected costs. Another study by Obeidat and Turgay
(2012) extended the evaluation of cloud computing
adoption, beyond the scope technology acceptance
behavior, to cover multiple perspectives usingThple-

T Model, they found that the advantages of cloud
services outweighed its disadvantages. As sucls, thi
study provided empirical evidence that cloud cormgut
adoption is beneficial to organizations as it ciities to
improving overall enterprise performance.

2.2. Technology Acceptance Model

hosted data as well as the determination of data The TAM is considered to be one of the most
management laws which need to be applied to dateestablished theories of technology adoption andag

breach cases (Dilloret al., 2010). Fourthly, cloud
computing requires interoperability and portability
mechanisms that enable the end user to migrate dream
provider to another (Dilloret al., 2010). Finally, the

been demonstrated to be highly predictive of the
adoption of various IT systems (Letal., 2003). The

TAM was originally proposed back in 1986 by (Davis,
1989), it later became commonly adopted into sévera

quality of cloud services needs to be set in adwanc theories of technology acceptance (Al-Gahtani, 2001

through the use of Service Level Agreements (SLA) i
order to qguarantee reliability, availability and
performance at the desired levels (Meétdil., 2011). In

summary, there are several challenges which neéba to

Al-Somali et al., 2009). The TAM was developed to
predict users’ acceptance of IT, which can be datexd

by two perceptual beliefs: Perceived Usefulness)(PU
and Perceived Ease of Use (PEOU) (Davis, 1989). PU

fully addressed before cloud computing can becomedenotes the extent to which the user think thatdh

beneficial for all organizations and individuals.

In recent years, the adoption of cloud computing ha
become an area of increasing importance for ITarese
and practice (Marstoet al., 2011). For example, one
stream of research utilized different technologgptbn
models to understand the consumer’s adoption behavi
of cloud computing. For example, a study by Tayod
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contribute to the improvement of their job performoa
(Davis, 1989). PEQU, in contrast, is concerned it
simplicity of using a new technology which can be
described as the extent to which the user thinksttieir
use of the new IT would be effortless (Davis, 198%e
TAM was extended from the Theory of Reasoned
Actions (TRA) by (Fishbein and Ajzen, 1975).

JCS
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Fig. 1. The technology acceptance

The main components of the TAM are: PU and PEOU,;
this incorporates attitudes toward usage and betedvi
intentions toward using new IT. Firstly, Barw al.
(1995) argued that when the user accepts the use of
particular technology, the usefulness of the spetif
technology is influenced by two factors: Cost and
productivity. The cost contributes negatively toerus
attitudes toward technology, while the productivity
contributes positively. Therefore, it can be shat PU has
a positive influence on both the attitudes towamivn
technologies and behavioral intention to use that
technology. This argument is supported by several
empirical evidences that were found in TAM-based
investigations (Atkinson and Kydd, 1997; Moon anichK
2001). Therefore, it can be said that PU is paditiv
associated with the attitudes toward usage andvioehb
intentions to use the new technology. Secondly, iDav
(1989) argued that PEOU is positively associateth wi
attitudes toward the new technology; this argumient
supported by Baruat al. (1995) as lower complexity of the
new technology is associated with lower costs agteh
values. Furthermore, PEOU has been shown to have
positive influence on PU in several field studms;h as E-
mail (Gefen and Straub, 1997), online banking (legal.,
1999) and online shopping (Gefen, 2004). Therefire,
can be said that PEOU has a positive influencelbami
attitudes toward using the new technology. Thirdly,
attitudes toward usage have been shown to positivel
influence the behavioral intentions to use the new
technology (Fishbein and Ajzen, 2011). Finallyyvis also
revealed that intentions toward the use of a nethniglogy
positively effects the actual usage of that teabml
(Pavlou and Chai, 2002; Venkatesh and Davis, 199.
TAM can be seen above Iig. 1, where the effect of
external variables was theorized to be mediatedUbyand
PEOU (Venkatesh and Bala, 2008).
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model (Adapted fronvi)4a989))

3.HYPOTHESES DEVELOPMENT

Although the TAM has been shown to have a
predictive power, several researchers have alsatexte
context-specific constructs, such as E-Commerce, E-
Mail (Venkatesh and Bala, 2008). Basically, thererav
three trends for the modifications of the TAM:
Incorporating new external variables, modifying
predictive factors and examining moderating effects
(King and He, 2006). In the context of cloud conipgyt
there was one stream of research that utilizedndei
versions of the TAM to examine user attitudes and
intentions toward the cloud. For example, Opmitzal.
(2012) investigated the adoption of cloud servieed
technologies by IT departments in Germany, using a
modified TAM, they found that the acceptance ofudo
services and technologies can be predicted by alever
factors derived from an extended version of the mom
TAM. Another study by (Alharbi, 2012) demonstrated
that the TAM is a valid model for studying the
acceptance of cloud computing in Saudi Arabia.

a In the current paper, TAM was adapted to fit the
context of cloud computing. In particular, the
modification of the TAM involves incorporating new
external variables that have been shown to have a
potential effect on cloud computing adoption. In
addition, the proposed model posits a crossoverceff
that the factors affecting PEOU will have simildfeets

on PU and vice-versa (Venkatesh and Bala, 2008). In
general, in order to assess the acceptance of cloud
computing, an analysis and understanding of the
adoption behavior of cloud computing should occur
(Nyoni and Piderit, 2012). In the context of TAM:veral
factors were proposed to predict the acceptanagoof]
computing, these external variables were theorizede
mediated by PU and PEOU (Venkatesh and Bala, 2008).
In particular, trust, anxiety and perceived riskevamong
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the factors that could potentially affect cloud qurting concerns (Albaroodet al., 2014; Biswas and Biswas,

acceptance (Nyoni and Piderit, 2012; Wu, 2013;é\Al., 2004). Therefore, it can said that the decisioradopt

2013). In addition, trust has shown to have pasitiv cloud computing implies uncertain and risky sitoas.

relationships with both PU and PEOU in TAM contexts Therefore, it can be argued that perceived risks is

(Paviou, 2003). Therefore, it can be said thatttiss negatively associated with both PEOU and PU, in the

computing; to illustrate:

H5: Perceived risk of the cloud will negatively influence
perceived usefulness of the cloud.

H6: Perceived risk of the cloud will negatively influence
perceived ease of using the cloud.

H1: Trust will have a positive impact on perceived

usefulness of the cloud.
H2: Trust will have a positive impact on perceived ease

of using the cloud.

) ) ) Within the main fundamentals of the TAM, it

The influence of general computing beliefs canmt b hypothesized that PEOU will have a significant effe
ignored, as the prior research suggested. For deamp on PU. In addition, both PEOU and PU were
Venkatesh and Bala (2008) suggested that PEOUYof anhypothesized to be predictors of attitudes towdre t
new technology is negatively affected by anchoring new technology. The following three hypotheses were
beliefs, like computer anxiety. In cloud computing taken from the original TAM, yet they were modified
environments, the effect of anxiety was also reczgh  particularly for the current study, as the TAM mbde
in a recent study by Wu (2013), but this was inellld was adapted to fit the context at hand; to illustra
within the attitudes construct. Similarity, UdohO(2) three hypotheses were adapted from a recent stiidy o
suggested that anxiety inhibits the adoption ofudlo cloud-specific TAM (Alharbi, 2012).
services and technologies, but anxiety was repteden
within antecedents of trust, as user apprehendionta
cloud security, privacy and reliability. In the cent
study, perceived risks and trust were considered a
two different external variables that could affédt
and PEOU. Therefore, it is important to incorporate
anxiety as a determinant of PEOU as an anchoring
belief that is separated from both perceived rigkl a
trust. A.S a crossover eﬁ_‘ect, It Is hypotheslzedtth cloud technology, have been demonstrated to bermajo
dete_rmlnants of PEOU will affect PU and vice-versa, precursors of Bl to use the cloud. For example, an
anxiety was also proposed as a construct thafpestigation by Udoh (2012), on the factors affegt
negatively influences perceptual beliefs. Drawing the adoption of cloud technology using a modifig&M;

upon this, it can be argued that computer anxisty i found that attitudes and trust were explained ety
negatively associated with both PEOU and PU, in theas 27 and 21% of the variance in Bl. The following

H7: Perceived usefulness of the cloud will positively
influence attitudes toward the cloud.

§-|8: Perceived ease of use will positively influence
perceived usefulness of the cloud.

H9: Perceived ease of use will positively influence
attitudes toward the cloud.

In recent studies, both trust and attitudes, towhed

context of cloud computing; to illustrate: hypotheses were therefore developed:

H3: Anxiety will have a negative impact on perceived  H10: Trust will positively influence behavioral intention
usefulness of the cloud. to use the cloud.

H4: Anxiety will have a negative impact on perceived  H12: Attitudes toward the cloud will have a positive
ease of using the cloud. impact on behavioral intention to use the cloud.
Perceived risk indicated a combination of uncetyain In addition, Bl to use the cloud is positively

and adverse consequences that usually affect thessociated with PU of the cloud (Alharbi, 2012).eOn
consumer’s decision to adopt a certain technologyof the hypotheses was adapted from a recent stfidy o
(Dowling, 1986). Scholarly research in the E-Busie cloud-specific TAM (Alharbi, 2012)-this was derived
field emphasized that brick and mortar businesslires from the original TAM. The following hypothesis was
fewer risks, in comparison with online business therefore developed:

(Drennaret al., 2006; Samadi and Nejadi, 2009). Having

cloud computing defined as an internet-based servic H11: Perceived usefulness of the cloud will have a positive
delivery environment, it raises privacy and segurit impact on behavioral intention to use the cloud.
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Fig. 2. Research model

In addition, Bl to use the cloud was found to be
negatively associated with perceived risk. For glama
recent study by (Chet al., 2012), on the effect of

4. EMPIRICAL STUDY

This study follows a quantitative research design b

perceived risk to behavioral intention to use cloud using a survey methodology (Salkind and Rainwater,

services and technologies, found that perceivdd bis
users is a key challenge which can hinder the amlopf
cloud services and technologies. In particularcgieed

2000) to examine the proposed hypotheses and the
theoretical model. Data was collected from the dlou
computing context, this included data from userd an

risk was found to be negative|y associated with pOtential adOpterS of the cloud. Similar StUdi&ErBaS

behavioral intention to use cloud services; tcsillate:

H13: Perceived risks will negatively influence behavioral
intention to use the cloud.

Finally, the actual use of cloud computing can be

predicted only by the Bl to use the cloud. Therefdhe
last hypothesis was taken from a recent studyabbad-
specific model (Taylor and Hunsinger, 2011).

H14: Behavioral intention will positively influence the
actual use of the cloud.

(Opitz et al., 2012; Alharbi, 2012), suggest that cloud
computing studies should target IT professionals.
However, the scope of this study has been broadened
target an audience of IT professionals and endsuser

4.1. Research Method

This current research designed a questionnaire as
means of obtaining responses from participantsainds
Arabia with regard to their perception of cloud
computing. The questionnaire consisted of eight
constructs, as shown ifable 1 In addition, a Likert
scale (1-7) was utilized for all questions, withchors
ranging from strongly disagree to strongly agree.

Based on these arguments, our study integrated th&urthermore, the actual use questions utilized singe

three additional variables of Trust (TR), AnxieBNX)
and Perceived Risk (PR) into the TAM to determiseru
acceptance in the context of cloud computing. Tlaénm
constructs of the TAM (PU, PEOU, BI, ATT and AU)
were adapted to fit the context of cloud computifibe
external variables were also incorporated intorttoelel,

as shown inFig. 2; this included trust, anxiety and
perceived risk. In addition, the study shows resieoits’
demographics by four control variables: Gender,
background, age and education.
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scale. A number of other instruments were validdted
the current literature, these have been utilizesutggest
the items for each construct. In particular, theM A
scales were drawn from previous studies (Datisl.,
1989; Venkatesh and Davis, 2000) and tailoredttthé
context at hand (cloud computing). To separateedyxi
from both trust and perceived risk, anxiety scalese
also adapted (Venkatesh, 2000).
Furthermore, perceived risk was considered in terms

of the perceived security, privacy and reliabilitsks, as

JCS
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technological risks, security, privacy and relidpilare
amongst the major concerns of 75% of IT managersindicates
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on the perceptions of the provider’s ability, beslence
and honesty (Aldiriet al., 2008). In particular, ability
the belief of the provider's skills;

(Marstonet al., 2011). Similarly, Ratten (2012) argued benevolence refers to the belief of the provider's

that privacy and reliability are among several ablets
facing cloud computing. This argument is also sujgab
by a recent study by (Rahimli, 2013). Perceivekl stsales
were also adapted from previous research (Benliah a
Hess, 2011; Kinet al., 2008; Ratten, 2012). In addition,
although trust is regarded as crucial for cloud potimg,

it depends largely on the consumer’s self-assessafen
the cloud service provider and their perceptionthaf
provider's reputation (Bamiakt al., 2014; Huang and
Nicol, 2013). Due to the scope of this study, trwsis
considered in terms of trust in the cloud technplagd
trust in the cloud service provider. Trust of theuc
service provider can be measured in this contegedba

personal interest; and, honesty denotes the belfief
the provider's desire to keep their promises.
Therefore, the trust scales were adapted to reptese
the same beliefs (Kimat al., 2008; Wu, 2011). Finally,
the questionnaire was examined for validity, congemd
reliability through a panel of experts and statati
procedures. The questionnaire is showhahle 1

For data gathering purposes, a major event, held in
Riyadh the capital of Saudi Arabia, was utilized in
order to attract the event attendees to participathe
survey. The potential participants were then caehc
via their official E-mail addresses that were obéai
from the event registration records.

Table 1. Summary of measurement items

Construct Item Measures
PU PU1 I would find cloud computing useful (Daetsal., 1989; Venkatesh and Davis, 2000).
PU2 Using cloud computing would increase my efficly (Daviset al., 1989; Duet al., 2013; Venkatesh and Davis, 2000).
PU3 Using cloud computing increases my produeti{itaviset al., 1989; Duet al., 2013; Venkatesh and Davis, 2000).
PU4 If I use cloud computing, | would accomplisi tasks more quickly
(Daviset al., 1989; Dwet al., 2013; Venkatesh and Davis, 2000).
PUS I would find cloud computing effective for rtasks (Davigt al., 1989; Venkatesh and Davis, 2000).

PEOU PEOUL Learning to operate cloud computing ditel easy for me

(Daviset al., 1989; Dwet al., 2013; Venkatesh and Davis, 2000).

PEOU2 Using cloud computing would require less talegffort (Daviset al., 1989; Duet al., 2013; Venkatesh and Davis, 2000).
PEOU3 My interaction with cloud computing would dlear and understandable

(Daviset al., 1989; Duwet al., 2013; Venkatesh and Davis, 2000).

PEOU4 | would find cloud computing services flégito interact with (Davist al., 1989; Dwet al., 2013; Venkatesh and Davis, 2000).
PEOUS It would be easy for me to become skillfulsing cloud computing services (Dastisl., 1989; Venkatesh and Davis, 2000).
PEOUSG6 In general, It is simple to use cloud conmgu(Daviset al., 1989; Duet al., 2013; Venkatesh and Davis, 2000).

ATT ATT1 Using cloud computing is a good idea (Dsetial., 1989; Venkatesh and Davis, 2000).
ATT2 | like the idea of using cloud computing (D=et al., 1989; Venkatesh and Davis, 2000).
ATT3 Using cloud computing is pleasant (Dastisil., 1989; Venkatesh and Davis, 2000).
ATT4 | find using cloud computing enjoyable (Daeisal., 1989; Venkatesh and Davis, 2000).
BI BI1 I will use cloud computing in the next 6 mha (Daviset al., 1989; Venkatesh and Davis, 2000).
BI2 | expect to be a regular user of cloud commu{Daviset al., 1989; Venkatesh and Davis, 2000).
BI3 I intend to use cloud computing in the nexhénths (Davist al., 1989; Venkatesh and Davis, 2000).
PR PR1 | believe the confidentiality and securftyng data are not guaranteed when using cloud ctingp{Benlian and Hess, 2011).
PR2 I am concerned about privacy in cloud comguticim et al., 2008).
PR3 I am concerned about cloud computing perfocmamd reliability (Ratten, 2012).
PR4 Overall, | consider the adoption of cloud catimg to be risky (Benlian and Hess, 2011).
Trust TR1 I trust the cloud because its vendorsanepetent and professional (Kenal., 2008).
TR2 The cloud vendor is one that keeps promisdscammitments (Kinet al., 2008).
TR3 | trust the cloud vendor because they keeesy interests in mind (Kiret al., 2008).
TR4 Overall, the cloud is trustworthy (Wu, 2011).
ANX ANX1 | feel apprehensive about using cloud caitipg (Nov and Ye, 2009; Venkatesh, 2000).
ANX2 It scares me to think that | could lose adbtnformation using cloud computing by doing anistake
(Nov and Ye, 2009; Venkatesh, 2000).
ANX3 | hesitate to use cloud computing for feanwdking mistakes | cannot correct (Nov and Ye, 20@hkatesh, 2000).
ANX4 Cloud computing is somewhat intimidating t@ ifNov and Ye, 2009; Venkatesh, 2000).
AU AUl | have used cloud services (Daetsal., 1989; Venkatesh and Davis, 2000).
AU2 I am regularly using cloud services (Dagigl., 1989; Venkatesh and Davis, 2000).
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The E-mail list revealed a diversity in the work
environments, with the potential participants warki
for various government and business organizatidhs.
E-mail message initially provided an introductianthe

It can also be seen that most of the sample were
over the age of 25 years, with 450 (58.4%) beingdag
between 25 and 34 years; 60 (7.8%) were aged betwee
35 and 44 years; 16 (2.1%) were aged between 45 and

meaning of cloud computing, so as to ensure that th 54 years; and, finally, two (0.3%) were aged eit&8r

respondents were familiar with the cloud concepig a
terminologies used. At the end of the E-mail messag
link was provided to an online questionnaire whgrtie
respondents could record their responses. In ttitate

were 966 responses from the 2,571 E-mails that werg o4 5 pachelor degree; 110 (14.3%

initially sent-this reflects a response rate 06%4. Of these,
196 responses were disqualified because of incoemgss,
invalidity, inconsistency or duplication, this réed in a
sample of 770 responses. Of this sample, it wasass
that all of the respondents were online userseysat used
the Internet to fill in the questionnaire.

4.2. Sample Characteristics

years old or more. In terms of education, the sampl
included much variation with 76 (9.9%) respondents
being in high school education or under; 58 (7.5%b)
the respondents held a two-year diploma; 496 (6%.4%
) held a master
degree; and, 30 (3.9%) had a PhD.

4.3. Reliability and Validity of the Measurement
Scale

The following table, Table 3 summarizes the
reliability and validity results, including: Crontids
Alpha (@), Composite Reliability (CR) and Average

The general demographics of the respondents can bgariance Extracted (AVE). It can be seen from tielet

seen inTable 2. Firstly, the sample size included a total
of 770 respondents and, secondly, the table shbes t
different respondent demographics, including: Gende
background, age and education. In terms of geritler,
can be seen that 250 women responded, which reflect

that the research instrument was demonstrated to be
internally consistent, as all of the values for i@rach’s
Alpha were above the recommended levebQ(7).
Similarly, the CR and AVE for all factors were hagh
than 0.7 and 0.5, respectively (Hat al., 1992). In

32.5% of the sample and 67.5% of the sample wereaddition, Table 4 shows the discriminate validity of the
men, which equates to 520 respondents. In terms ofonstructs. The instrument has also been showmue h
background, 65.5% of the sample had IT backgroundsadequate reliability measures, including convergemt

(504 were IT specialists), where 35.4% of the sanhgld
non-technological backgrounds (266 respondentsjh Wi
regards to age, there were eight respondents thet w
aged less than 17 years old, this represented 1%beof
sample and there were 234 respondents aged bef@een
and 24 which represented 30.4% of the sample.

Table 2. Sample characteristics

Respondent demographics Frequency Percent

Number of respondents 770 100.0
Gender Female 250 325
Male 520 67.5
Background Non-technology 266 345
Computing and technology 504 65.5
Age Less than 17 years 8 1.0
18-24 234 30.4
25-34 450 58.4
35-44 60 7.8
45-54 16 2.1
55 and above 2 0.3
Education  High school or under 76 9.9
Two-year diploma 58 7.5
Bachelor 496 64.4
Master 110 14.3
PhD 30 3.9
///4 Science Publications 2322

discriminate validity.
4.4. Model Testing Results

By means of the Structural Equation Modeling
(SEM), the theoretical model-fit was examined using
several goodness-of-fit indiceS.able 5 shows the
model-fit indices, along with the acceptable fit
interpretation. At a glance, it can be seen tha th
model-fit is statistically significant, with all dices
satisfying the model-fit criteria. The chi-squaregdee
of freedom ¢2/df) results show a satisfactory level of
4.612, which is well below the threshold (5.00)ttha
indicates good fit (Bagozzi and Yi, 1988). In adlutit,
the Root Mean Square Error Approximation
(RMSEA) reflected a good fit with 0.073, which
exceeds the acceptable levels (0.08) proposed by
(Byrne, 2001). Furthermore, Byrne (2001) suggested
that the smaller the Standardized Root Mean Square
Residual (SRMR), the better the fit (Byrne, 2001).
The estimate for SRMR was 0.074, this is indicative
of a close fit. Similarly, the IFlI = 0.927, the NHE
0.911, the CFI = 0,927 and the TLI = 0.91, all prts
no evidence of misfit.
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Table 3. Reliability results of the constructs

Construct Item Loading t-value A CR AVE
PU PU1 0.93 15.93 0.97 0.97 0.86
PU2 0.95 15.03
PU3 0.94 15.44
PU4 0.93 16.13
PU5 0.87 17.94
PEOU PEOU1 0.86 17.29 0.95 0.95 0.76
PEOU2 0.83 17.74
PEOU3 0.87 17.02
PEOQU4 0.89 16.54
PEOUS 0.88 16.80
PEOUG6 0.91 15.72
ATT ATT1 0.94 14.88 0.96 0.96 0.87
ATT2 0.95 13.88
ATT3 0.93 16.13
ATT4 0.91 16.86
BI BI1 0.93 15.21 0.96 0.96 0.88
BI2 0.93 18.26
BI3 0.95 15.64
PR PR1 0.85 18.16 0.88 0.92 0.75
PR2 0.87 17.26
PR3 0.89 16.82
PR4 0.86 18.07
Trust TR1 0.82 16.20 0.89 0.93 0.77
TR2 0.90 16.27
TR3 0.94 17.75
TR4 0.83 16.05
ANX ANX1 0.79 14.57 0.86 0.86 0.60
ANX2 0.69 16.87
ANX3 0.80 14.05
ANX4 0.83 12.73
AU AU1 0.944 13.247 0.88 0.890 0.803
AU2 0.845 12.831

Table 4. Discriminate validity of the constructs

Latent variables TR ATT PR ANX AU BI PEOU PU

TR 0.875

ATT 0.734 0.933

PR -0.241 -0.361 0.867

ANX -0.295 -0.338 0.175 0.777

AU 0.727 0.711 -0.274 -0.305 0.896

BI 0.754 0.922 -0.310 -0.291 0.718 0.937

PEOU 0.849 0.806 -0.321 -0.318 0.697 0.786 0.874

PU 0.714 0.894 -0.348 -0.335 0.695 0.853 0.822 .92

Table 5. Model-fit indices

Quality-of-fit measure Structural model Acceptable value

Chi-square/degree of freedop2/(df) 4.612 <5.00 (Bagozzi and Yi, 1988)

Root Mean Square Error Approximation (RMSEA) 0.073 <0.08 (Byrne, 2001)

Standardized RMR (SRMR) 0.074 the smaller the bettem@y2001)
Incremental Fit Index (IFI) 0.927 >0.90 (Schumacker and Lomax, 2010)
Normed Fit Index (NFI) 0.911 >0.90 (Schumacker and Lomax, 2010)
Comparative Fit Index (CFI) 0.927 >0.90 (Bagozzi and Yi, 1988)

Tucker Lewis Index (TLI) 0.919 >0.90 (Byrne, 2001)
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Fig. 3. SEM analysis of research model

The structural model examines five relationshit th

predict the variability in five main variables: PBOPU,
ATT, Bl and AU:

///4 Science Publications

First, the PEOU can be predicted by the three paths
of: TR, ANX and PR; the path coefficients for TR,
ANX and PR were 0.8 (p<0.1001), -0.06 (p<0.05)
and -0.12 (p<0.001), respectively. This indicated
that TR had a significant positive effect on PEOU,
while ANX and PR were found to have a
significant negative effect on PEOU. The |
structural model explained approximately 74% of
the variability in PEOU

Secondly, the PU of the cloud can be predicted by
three paths: PEOU, ANX and PR; the path
coefficients for PEOU, ANX and PR were 0.71
(p<0.001), -0.07 (p<0.01) and-0.09 (p<0.001),

Fourthly, in terms of the prediction of actual BI t
use the cloud, the multiple regression equation
suggested that the attitudes toward the cloud had a
strong effect on the BI to use the cloud, as indida
by the path coefficient of 0.68 (p<0.001). The othe
path coefficients for TR and PU, which were 0.21
(p<0.001) and 0.11 (p<0.05), respectively, wers les
significant. The path coefficient for PR were found

be statistically insignificant, witf = 0.01 and p>0.05;
the structural model accounted for approximateB690
of the variability in BI to use the cloud

Finally, AU can be predicted by the Bl to use the
cloud, as indicated by the path coefficient of 0.75
(p<0.001). The model therefore accounted for
approximately 57% of the variability in AU of the
cloud

The SEM analysis of the research model is presented

respectively. Both ANX and PR were found to have below inFig. 3.

a significant negative effect on the PU of the dlou
while PEOU was found to have a significant positive
effect on PU. However, the path coefficient for TR
were found to be statistically insignificant, wih=
0.07 and p>0.05. The model therefore accounted fo
approximately 69% of the variability in PU

The
,acceptance/rejection status of all of the research
hypotheses as well as an assessment of the salctur
model. Firstly, the TAM has been shown to be advali

5.DISCUSSION

following table, Table 6, shows the

Thirdly, ATT was pred|cted_ by the following two model for testing user acceptance of cloud compuitin
paths: PU and PEOU, which were shown t0 be g5,4i Arabia. This finding is in agreement with an
statistically significant; the path coefficients 8BU  earlier study (Alharbi, 2012). The table clearlystrates
and PEOU were 0.71 (p<0.001) and 0.23 (0.001),that the hypotheses that were adapted from thénatig
respectively. With regard to this, the model exptdi TAM (H7, H8, H9, H11, H12 and H14) have been
approximately 82% of the variability in ATT accepted in the context of cloud computing.
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Table 6. Summary of the model assessment

N Hypothesis Path Path Coefficiefi} ( t-value Significant Comments

H1 Trust— PU 0.070" 1.360 No No significant effect
H2 Trust— PEOU 0.804*** 22.62 Yes Direct effect

H3 ANX — PU -0.074** -2.972 Yes Direct effect

H4 ANX — PEOU -0.062* -2.455 Yes Direct effect

H5 PR— PU -0.093*** -3.641 Yes Direct effect

H6 PR— PEOU -0.119%** -4.684 Yes Direct effect

H7 PU— ATT 0.709*** 19.926 Yes Direct effect

H8 PEOU— PU 0.709%** 12.911 Yes Direct effect

H9 PEOU— ATT 0.227*** 6.644 Yes Direct effect

H10 Trust— BI 0.209*** 7.025 Yes Direct effect

H11 PU— BI 0.112* 2.364 Yes Direct effect

H12 ATT — BI 0.685*** 14.074 Yes Direct effect

H13 PR— BI 0.012" 0.586 No No significant effect
H14 Bl— AU 0.752%** 24.103 Yes Direct effect

**p<0.001, *p<0.01, *p<0.05

Secondly, the new external variables (TR, ANX aiRj P nature of PR and its influence on consumer behavior
were successfully integrated within the TAM. Trists varies depending on several situations. One intbhétBn
been shown to have a significant positive effect onsituation is that individuals have a predisposititm
PEOU and BI, but it has no significant effect on.PU avoid risk when making purchasing decisions (Doglin
Therefore, hypotheses H2 and H10 have been accepteti986). With the context of cloud computing lackisgy
and hypothesis H1 was rejected. This finding is in financial and e-payment risks, it is worth notirtzatt
agreement with the argument presented by Udoh §2012respondents in this study exhibited risk-seeking
who found that trust explained 21% of variance in B behaviors. This PR finding contradicts with resuhat
Anxiety has been shown to have a significant nggati were revealed in other contexts, like E-Commerce,
effect on PEOU and PU; therefore, hypotheses H3 andvhich involves purchasing and product selection
H4 have been accepted. Perceived risk has beed foun decisions. Therefore, it can be said that PR dads n
have a significant negative effect on PEOU and Bll,  affect the user’s tendency to use the cloud.
it appears to have no effect on BI; therefore, liypses This study provided valuable suggestions for cloud
H5 and H6 have been accepted and hypothesis H13 wasomputing theory and practice. For researcherss it
rejected. The rejection of H13 contradicts the argot important to consider the level at which cloud cotimg
presented by (Clet al., 2012) with regard to PR having adoption was investigated. For example, a studthef
a significant effect on BI. cloud computing adoption by individuals could be
measured at the application level (SaaS), while its
counterpart, for organizations, could be measured a
The findings of this research are multifold. This multiple levels (laaS, PaaS and SaaS). Experieaiceed
investigation points to several new variables wratso from this investigation suggests that cloud compyti
influence consumer attitudes and intentions to atlegp ~ can be perceived at not only one layer (SaaS)h&éend
cloud, this is in addition to the core TAM variabldn user, but at different layers by IT professiondlfis
this study, consumer trust in the cloud computing investigation regularly observed that even IT
vendors was shown to be a key predictor of theprofessionals aggregated cloud computing into their
acceptance of cloud computing. Therefore, it is SaaS, because not all of them had the chance tkh wor
recommended that Saudi companies are encouraged twith cloud computing at a level other than the
leverage the cloud, particularly from companieshwit application level. This argument is supported ferthy
good reputations. This recommendation is not usefulthe respondents comments which indicated that cloud
only for IT vendors but also for retail companiés. computing is viewed as an aggregate of SaaS preduct
addition, although cloud computing risks are well- such as cloud storage and applications. For IT
recognized, Saudis exhibited risk-taking behaviorhe professionals and managers, it is important to idens
context of cloud computing, due to the absence -of E that the forthcoming adoption of the cloud is ieficed
transactions that involved credit card paymentse Th by trust in cloud computing reliability, privacy @n

5.1. Implications of the Results
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security. Saudi organizations will embrace the match the cloud concept with the product used, sixch
development of cloud computing, with particular dec  clarification that Dropbox is a product of a clobdsed
on the cloud availability and the vendor's repatati  storage service. Thirdly, it was also noticed than IT
Therefore, it can be recommended that IT vendorsprofessionals use clouds at an individual levethsas
should pay more attention to providing cloud cormut ~ SaasS. Therefore, more in-depth analysis of usingcl
services. On the other hand, Saudi IT authoritiesulsl ~ computing by IT specialists is required, particlylan
propose data protection regulations for their cloud small and medium enterprises. Fourthly, by anatyzin
computing providers to ensure that security andagsi the respondents’ notes, it was noticed that moghef
requirements are embedded within them. comments by the respondents refer to the effedt tha
During the survey, other important observationsewer friends and relatives had on them using the cléscdthe
also mentioned by the respondents. For example, onsaudi people rely heavily on social models to make
comment suggested that the use of SLA is critical t decisions, further analysis would be needed oreffeet
guaranteeing the availability and security of cloud Of social influence in this area. L
services. Another comment raised important concerns Finally, it can be said that all of the limitations
which relate to the efficiency of cloud storagevamrs,  €ncountered during this study have led to valuable
particularly for team work and collaboration. Aneth  suggestions for further research. Based on theriexme
observation suggested that Saudis have become mor@ained from the research, it was noticed that Saudi
aware of the potential of cloud computing. Therefat ~ appeared to place more trust in international Keyess
is expected that the tendency to accept cloud ctingpu  Of cloud computing, such as Google and Amazon, with
will increase in recent years, due to the matwftgloud regard to performance and reliability. Yet, thepeared
computing infrastructures and the increasing awesen to be concerned with privacy and therefore, irdhica
of cloud computing potential in Saudi Arabia. For preferred to use local providers of cloud computing
example, new trends in Saudi IT providers have beenTherefore, a study on end user perceptions of cloud
observed in terms of them offering cloud computing computing as provided by local, regional and
infrastructures and services not only to busine¢ses international vendors merits further investigation.
also to individuals. Recently, many Saudis havécadt

widespread marketing campaigns, newspaper artclgs 6. CONCLUSION
training courses that are aimed at targeting cloud _ _ o
computing users. Therefore, it can be argued that t Cloud computing represents a major shift in the

cloud hype has reached its peak of expectationgjros ~ computing field. A main objective of many organiaas
is still needed in order to raise awareness aneldpv IS to identify the elements that improve the admptof

knowledge, skills and infrastructures. cloud computing, so as to truly determine whethds i
L feasible for implementation. This study empirically
5.2. Limitations and Future Research examined various theoretical models and instrumiengs

Although this study has presented results with atémpt to und_erstand the factors influencing cloud
statistical significance, this research is not withsome ~ computing adoption. It proposed an extended TAM ehod
limitations. Firstly, this research was conductecsaudi  tailored to fit the context of cloud computing, ibjegrating
Arabia, particularly in the main provinces and iayn three external factors: Trust, anxiety and percefisk.
therefore not be a true representative of the entr ~ This model has been demonstrated to be a true
population of the country. In order to generalite t Predictor of user intentions, toward the use ofudlo
findings, further investigations would be needed to computing, within the context of Saudi Arabia. Bhsm
examine user attitudes and intentions toward cloudregression analysis, the results herein suppogrtygosed
computing in rural areas in Saudi Arabia, as this model, as 12 out of the 14 hypotheses were condirme
demographic represents about 20% of the populationExperience gained from this investigation suggéststhe
Secondly, respondents with different backgroundsewe adoption of cloud computing has a great potentallT
targeted in this study; however, most of the respen professionals and end users. In particular, trasthe
were received from IT professionals, due to thedased  cloud has been demonstrated to have a positiveeimte
awareness of cloud technology and applications gmon on PEOU, but not on PU. In addition, PR and ANXeav
IT specialists, compared to end users. It is notdwo  also been shown to negatively influence PEOU and PU
that end users were rapidly using cloud technokgied Furthermore, TR, ATT and PU were found to be the ke
applications, but sometimes clarification was nelette  determinants of behavioral intentions to use tleid| as
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