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Abstract: In recent times, Information System (IS) has transformed from custom-coded 

and proprietary pre-packed applications to cloud computing. Modern development and 

convergence of IT and IS structures towards internet-centric platform evolved the concept 

of cloud computing. This innovative computing platform improved the performance of 

modern businesses by offering diversified on-demand cost effective computing services by 

reducing development and implementation cost. However, the developing countries were 

unable to reap the benefits associated with this transformation of modern technology. 

Literature review reveals that the lack of cloud computing adoption is one of the key 

concerns in business growth to meet the international standards. This study identifies two 

key factors that enhance this adoption level in Saudi business organizations. Technology 

Acceptance Model (TAM 3) has been chosen and adapted and enriched by identified two 

moderating factors and four general contributing key-factors.  The newly proposed model 

is evaluated by using a comprehensive survey. A total number of 405 valid responses from 

six different business organizations were collected and analyzed using Confirmatory Factor 

Analysis in Smart PLS3. A practical session on the usage of cloud computing is conducted 

and two focus groups were also held to obtain a qualitative data set. Results indicate that 

the technology adaption level and the proposed factors are strongly correlated. Hence, 

research study validates the hypothesis that these proposed factors contribute the 

adoption positively. The findings will help business decision-makers and cloud developers 

to enhance the adoption level of cloud computing services in their business organizations. 

Keywords: Technology Acceptance Model, Confirmatory Factor Analysis, Behavioral 

Intention, Perceived Ease of Use, Perceived Usefulness etc. 

INTRODUCTION 
Information Systems have advanced from traditional custom-coded proprietary applications to pre-

packaged or off-the-shelf applications. In recent times, with the development of Internet based 
applications and the convergence of Information Technology (IT) and Information systems (IS) 
infrastructure to an Internet-centric environment actually evolved the concept of cloud computing to 
emerge. Recent developments in computing have moved the world to a level where cloud computing has 
become an essential part of modern computing. Cloud technology is an innovative computing platform, 
which technologically transformed IS based business platforms like trading, real estate, academics, banks, 
healthcare, IT companies and government sector organizations. This computing platform offers 
diversified on-demand provisions of computing services for business sector to improve the business 
performance, lower the development, procurement, implementation and maintenance cost. In recent 
past, research studies have shown that regardless of importance and benefits of cloud computing, its 
adoption level is very low in developing countries. Today businesses are adopting fully automated ISs 
with minimum human intervention to configure the general business process including intelligence level 
components that make the user task easier in the process of making business decisions (Hofman, Aronow 
and Nilles, 2016). This shows the importance of back-end cloud computing infrastructure to process the 
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business tasks efficiently and front-end clients using the browsers and relevant devices to access the 
business resources on the fully equipped cloud servers and VMware. Hence, business organizations need 
a platform which provides the flexibility of IS availability as software to install it or use with more 
easiness and efficiency. 

In this regard, cloud computing is known as the modern and innovative platform to store, access 
personal or business data from anywhere at any time. It has recently achieved extensive recognition and 
appreciation from information technology (IT) companies and particularly business organizations 
worldwide. Cloud technology is an improved computing standard catering instant computing resources 
from a well-organized pool of online resources by using the payment plan known as ‘Pay-as You-Go’. 
Cloud customers can rent computer resources, like processing power, disk space, memory, network or 
even an application, as per their personal requirements and business demands (1), (2). It has become 
possible with the introduction of innovative modern computing tools like “Cloud Computing” known as 
the fifth generation of computing after client-server, mainframe, personal computing and the web based 
platform (3).  

The idea of cloud computing goes back to the beginning of 1960s as it is trusted that cloud idea was 
concocted by cloud processing is accepted to have been created by Joseph Carl RobnettLicklider in the 
1960s with his work on ARPANET to interface individuals and information from anyplace at any time 
(Buyya et al., 2009). The expression starts from the cloud image utilized by stream outlines and charts to 
speak to the Internet. In the more up to date standings, cloud computing implies the ways to access 
information and projects over the Internet rather than your PC's local hard drive. Distributed computing 
is the utilization of equipment and programming to convey an administration over a system using the 
web. With distributed computing, clients can get to documents and utilize applications from any gadget 
that can get to the Internet. A case of a Cloud Computing supplier is Google's Gmail, Amazon etc. 

Therefore, cloud computing adoption exemplifies an opening for Saudi business organizations to 
transform the existing traditional business model to new innovative cloud based business infrastructure 
(Yang and Tate, 2012). However, recent research studies presented an insufficient existing literature of 
cloud computing adoption particularly in Saudi business organizations (Noor, 2016). Cloud computing 
has difference type of models based on the service provided by the cloud provider. Below are some of 
cloud models: 

• Software as a Service (SaaS) 
• Platform as a Service (PaaS)  
• Infrastructure as a Service (IaaS) 

Table 1: Cloud Service Models (Tian and Zhao, 2015) 

 
Comparison of service models is illustrated in the table below: 
Following are the cloud computing models: 

Cloud Computing Service Models 

Currently, cloud computing services are offered on fast track by well-known international Information 
Technology service suppliers, like Google, Amazon, Microsoft, Apple, Yahoo, and Salesforce.com (5). Cloud 
computing provides on-demand IT solutions for business organizations and other institutions by 
empowering clients to only pay for those resources which user want to bring in his practice in reality or 
want to follow the practices and trends in terms of a given pricing model (6). Therefore, cloud computing 
adoption exemplifies an opening for Saudi business organizations to transform the existing traditional 
business model to new innovative cloud based business infrastructure (4). Cloud computing platform 
provides the services to business users leased by dealers as per their business needs and requirement. 
Comparison of some cloud service providers is given below:  
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Table 1(a): Cloud Service Models, Tian and Zhao, 2015 
CLOUD SERVICE MODEL COMPARISON 

Classification Service Type Flexibility Difficulty Scale Example 

IaaS Basic Computing & Network 
Resources High Difficult Large Amazon EC2 

PaaS Application Hosting Environment Middle Middle Middle Google App 
Engine 

SaaS Application with Specific Function Low Easy Small Salesforce CRM 

Cloud Computing Benefits 

Generally, cloud computing innovation gives enormous scope of advantages to people, business 
organizations for example, universities, healthcare centers and so on. Likewise, it gives expert cloud 
management and vigorous cloud foundation without having the local IT framework. Some of tangible & 
intangible benefits with reference to public/private business organizations are given below: 

• Tangible Benefits: Following are some of the main tangible benefits: 
• Easier, faster and flexible access to cloud technology. 
• On-premises cost saving business solutions. 
• Reduction in capital expenditure and on-demand and predictable cost savings. 
• Intangible Benefits: Following are some of the main intangible benefits: 
• Value-added customer service and support. 
• Quality collaboration between department and better customer engagement. 
• Improved business environment with better communication. 

Cloud Deployment Models Comparison 

A comparative examination of various cloud models is appeared in Table 2 in light of their 
administration scope, possession, administration, security level and area is given on next page: 

Table 2: Comparison of Cloud Deployment Models (AlMishal& Youssef, 2014) 
COMPARISON OF CLOUD DEPLOYMENT MODELS 

Models Scope of Services Owned by Managed by Security Location 

Public General public and 
Enterprise Businesses 

Cloud Service 
Provider (CSP) 

Cloud Service Provider 
(CSP) Low Out of Business  

Premises 

Community Same business 
requirements Several Businesses Several or Cloud Service 

Provider High Out and On 
Business  Premises 

Private Single Business 
Organization Single Organization Single organization or 

Cloud Provider High Out and On 
Business  Premises 

Hybrid Organizations and General 
Public 

Cloud Service 
Provider 

Organizations and Cloud 
Service Provider Medium Out and On 

Business Premises 
Cloud Computing Risks and Challenges 

Cloud computing has some genuine risks & concerns for businesses (7). As businesses are investing 
more in the cloud computing to deal with their business issues, likewise following are worries of 
accessing of network, administrative and security recognition are looming dangers and concerns to 
adoption of cloud computing (8): 

• Data security and privacy with operational security (Cyber Attacks) 
• Data retention requirements and data availability and business continuity 
• Data disaster recovery and shared data access 
• Insider security threats and data ownership, lack of Cloud standard synchronization 

LITERATURE REVIEW 
Cloud computing has been key area for researchers and for individuals to bring out the better 

enriched understanding regarding the technology and the usage of the technology (9). Like, some 
researchers reviewed many cloud definitions from different research studies and defined cloud 
computing with better and more understandable definition: 

“A large pool of easily usable and accessible virtualized computing resources. These resources can be 
dynamically reconfigured to adjust to a variable load (scale), allowing also for an optimum resource 
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utilization. This pool of resources is typically exploited by a pay-per-use model in which guarantees are 
offered by the Infrastructure Provider by means of customized Service-Level Agreements (SLAs)” (10). 

Literature Synthesis 

As per the details given in the table below, studies proved that there is gap of relevant literature and 
hence there is margin of conducting studies in the same domain of technology acceptance in Saudi 
business organizations to improve the acceptance level. Abdulwahab has recommended to further extend 
the research to moderating factors i.e. Trust and Novice-to-Expert. Alhammadi and others recommended 
that there is gap of cultural compatibility and multi-language (11), Al Otaibi stated that change acceptance 
is another weak area and can be further studied. Al Jabri expressed concerns about the perceived 
satisfaction (12). After reviewing the relevant literature, following is the detail of studies conducted in 
Saudi Arabia with their outcome: 

Table 3: Adoption of Cloud Computing Services 
LITERATURE MAPPING FOR THE RESEARCH STUDY 
Previous Studies on Adoption of Cloud Computing Services in Saudi Arabia (2014-2017) 
Researcher Study Area Size Theory Identified Factors Outcome Source 

Abdulwahab 
Ali, 2017 

Undergrad 
Students 400 TAM 3 

Internet experience, Trust 
and intention to increase 
perceived acceptance 

Study contributed 
both theoretically and 
knowledge. 

(13) 

AlHmmadi et 
al. (2015) 

Computing 
Professionals 81 

DOI 
& 
TOE 

Security concerns, 
technology barriers, 
organizational readiness, 
internal and external 
support, competitive 
pressure, relative advantage, 
compatibility and 
complexity. 

Research supported 
the security concerns 
and contributed 
awareness in the 
business 
organizations. 

(11) 

Tashkandi, A., 
& Al-Jabri 
(2013) 

IT 
Professionals 106 TOE 

Relative advantage, 
complexity, compatibility, 
top management support, 
organizational readiness, 
competitive pressure and 
business partner’s pressure. 

Study has contribute 
positively for 
adoption in the 
business 
organizations. 

(12) 

AlOtaibi 
(2014) 

IT 
Professionals 
and end users 

770 TAM 3 

Perceived usefulness, 
perceived ease of use, trust, 
anxiety, perceived risk, 
attitude, behavioral 
intention and actual use. 

Study contributed 
positively for end 
user. 

(14) 

RESEARCH METHODOLOGY 
Research requires a methodological platform in which data collection and analysis could be practically 

performed to test the research proposed model and to contribute to the knowledge. For this purpose, 
simple random data sampling technique is used for the research. In this type population sample is 
selected randomly from the large sampling frame. One of key advantage is that it includes ease of use and 
its accurate representation of the larger population for the research study. Detail of respondents is 
tabulated here under: 

Table 4: Population Size for the Study 

Nationality Population Population % Proportional Sample Size % 

Saudi Nationals 252 62% 0.62 
Arabic/Non-Saudis 78 19% 0.19 
Asians 63 16% 0.16 

Others 12 3% 0.03 

Total 405 100% 100% 

Hypothesis Development: Hypothesis were developed according to the findings of prior literature 
and accordingly TAM3 basic structure is used for the study. In consistence with the key research 
objectives and research questions enumerated earlier, detail given below: 
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Figure 1: Proposed Model for Research Study 

QUANTITATIVE DATA ANALYSIS 
Firstly, the Partial Least Squares-Structural Equation Modeling (PLS-SEM) measurement model is 

selected and applied to assess and evaluate item based internal consistency and reliability, convergent 
validity and discriminant validity and at the end detail results of structural model are presented for 
proving the significance of the path coefficients. Following is the detail: 

Results of Analysis:Based on the factor analysis, the entire items on each factor relationship on the 
hypothesis are correctly loaded to their constructs. The content validity of the measures is presented in 
Table 5. It is evident from the table, that the items loaded significantly to their respective constructs and 
the measures of content validity are confirmed (15).  

The Convergent Validity Analysis: The entire items loadings were examined and confirmed to be 
above 0.70 by (16).  

The factor loadings were all significant with 0.01 level of significance, shown in table 5. For this study, 
the Cronbach Alpha values fall well above the threshold value while composite reliability values fall 
between 0.881-0.956 indicating that the latter values exceeded the recommended value of 0.70 given by 
Fornell and Larcker‘s (1981) (17).  

Hence, the results confirm the outer model’s convergent validity. Average Variance Extracted (AVE) 
values were further tested to confirm the outer model’s convergent validity. Results shows the group of 
items AVE in relation to the variance shared with measurement errors. If the AVE value is 0.5, the set of 
items are believed to have sufficient convergence in measuring the construct (15), (18). 
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Table 5: Table Composite Reliability Coefficient 
First Order Items Loadings AVE CR Cronbach’s α 

Behavioral Intention 
BI1 0.7583 

0.5046 0.7532 0.5138 BI2 0.7662 
BI3 0.7424 

Perceived Usefulness 
PU1 0.7101 

0.5401 0.8732 0.8541 PU2 0.7201 
PU3 0.8012 

Perceived Eases of Use 
PEU1 0.7223 

0.5743 0.8542 0.8432 PEU2 0.7341 
PEU3 0.8101 

Cultural Compatibility 
CC1 0.8196 

0.5321 0.7351 0.7121 CC2 0.7858 
CC3 0.7735 

Multi Language Support 
MLS1 0.7229 

0.5069 0.8037 0.6758 MLS2 0.7399 
MLS3 0.6896 

Change Acceptability 
CA1 0.8044 

0.6611 0.854 0.7452 CA2 0.7922 
CA3 0.8419 

Perceived Satisfaction 
PS1 0.7858 

0.5649 0.8537 0.8412 PS2 0.7735 
PS3 0.7623 

The Discriminant Validity Analysis: Discriminant Validity refers to the level in which items can 
differentiated among different constructs to check the overlapping and measure the shared variance 
between each individual construct (19). In this study, discriminant validity was established using Fornell 
and Larcker‘s (1981) method, as the square root of AVE for all constructs was replaced at diagonal 
elements of correlation matrix  given below (20): 

Table 6: Discriminant Validity Analysis 
Construct/Variable BI PU PEU CC MLS CA PS 

Behavioral Intention (BI) 0.76 

Perceived Usefulness (PU) 0.23 0.77 

Perceived Ease of Use 
(PEU) 0.35 0.26 0.83 

Cultural Compatibility 
(CC) 0.41 0.37 0.31 0.71 

Multi Language Support 
(MLS) 0.33 0.34 0.37 0.23 0.78 

Change Acceptability (CA) 0.23 -0.07 0.32 0.42 0.18 0.75 

Perceived Satisfaction 
(PS) 0.24 0.17 0.34 0.42 0.27 0.27 0.76 

Hypothesis Testing: Hypothesis were developed according to the findings of prior literature and 
relevant to the research study objectives. In consistence with the key research objectives and research 
questions enumerated earlier. As per the above table analysis, following is the detail hypotheses testing 
results of the proposed study model: 

Research Framework and Findings: Based on the research findings as PEU has direct and positive 
impact to BI (β = 0.2461) at H1. PU has direct and positive impact to BI (β = -0.1953) at H2. PEU has 
indirect and positive impact to BI through PU (β = -0.2035) at H3. Trust has as moderating indirect 
positive impact to PEU and to BI through CA (β = 0.3835) at H4. Trust as a moderating indirect positive 
impact to PEU and to BI through PS (β = 0.2562) at H5. Novice has an indirect positive impact to PU 
through CC (β = 0.2812) at H6.  

Novice has no positive impact to PU through MLS (β = 0.0112) at H7. Novice has an indirect positive 
impact to PU through PS (β = 0.2142) at H8. CC has direct impact on PU (β = 0.3213) at H10. CA has no 
positive impact to PEU (β = 0.0123) at H11. CA has direct positive impact to PEU (β = 0.3213) at H6. PS 
has direct and positive impact to PEU (β = 0.2223) at H13. 
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Figure 2: Proposed Model Result Analysis with Consistent Path Coefficients 
Significance Assessment of the Structural Model 

Once reliability and validity of the measurement model is recognized and established, then the results 
of the structural model are shown. In current study, a bootstrap resampling method has been applied to 
assess the significance of the path coefficients (21), (18). Figure 2 and Table 7 proved and presented the 
complete and comprehensive estimates of the entire structural model, which also integrated the 
moderating variables of the research model. 

Inner Model Assessment and Hypotheses Testing Procedures: After the confirmation of the 
goodness of the outer model, the next phase involves the testing of hypotheses relationships among the 
variables with the help of PLS Algorithm (Smart PLS). Hypothesis testing in the context of PLS-SEM is 
usually conducted through the calculation of a probability value ‘p’ for each path coefficient, where ‘p’ 
value may be one-tailed or two-tailed depending upon the researcher’s prior knowledge about the 
direction of the path and the indication of its associated coefficient (22). The table 7 shows the factor 
loading relations with each item of the survey questionnaire as per the study model, it also shows the 
hypothesis of each factor, it shows the statement of item which was asked to the participant at the time of 
data collection. Then it shows the beta (β) values for each relationship including the t-statistical values. 

Finally, it gives the status of each hypothesis relation, weather it is supported or non-supported as per 
the research model and analysis. The path coefficients statistical significance can be determined by 
bootstrapping methods in Smart PLS 3. In this regard, the t-values of each path coefficient were produced 
through such method and p-values were eventually obtained. Further detail is presented in the following 
table: 
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Table 7: Significance of the Structural Model 

Relations Hypoth
esis Statement Bet

a 

t-
Statisti
cs 

Decision 

PEU->BI H1 PEU has direct and positive impact 
to BI. 

0.24
6 4.971 Supporte

d 

PU->BI H2 PU has direct and positive impact to 
BI. 

-
0.19
5 

2.128 Supporte
d 

PEU->PU H3 PEU has indirect and positive 
impact to BI through PU 

-
0.20
3 

2.774 Supporte
d 

TR->PS->PEU H4 Trust has moderating impact to 
PEU through PS. 

0.28
1 3.767 Supporte

d 

TR->CA->PEU H5 Trust has moderating impact to 
PEU through CA. 

0.28
7 3.963 Supporte

d 
NV->MLS-
>PU H6 Novice has moderating impact to 

PU through MLS. 
0.21
4 2.963 Supporte

d 

NV->PS->PEU H7 Novice has no moderating impact 
to PEU through PS. 

0.01
12 0.104 

Not 
Supporte
d 

NV->CC->PU H8 Novice has moderating impact to 
PU through CC. 

0.20
1 3.103 Supporte

d 

CC->PU H9 CC has direct positive impact to PU. 0.32
1 3.012 Supporte

d 
NV->MLS-
>PU H10 MLS has direct and positive impact 

to PU. 
0.32
7 4.219 Supporte

d 

CA->PEU H11 CA has das no direct impact to PEU. 0.01
23 0.133 

Not 
Supporte
d 

PS->PEU H12 PS has direct and positive impact to 
PEU. 

0.22
3 2.301 Supporte

d 

The Predictive Relevance of the Model:Literature dedicated to multivariate data analysis shows that 
predictor variables explain the R square (R2) of their endogenous counterpart, where R2 of endogenous 
variable indicates the predictive power of the model. The method of reutilizing the sample was employed 
as suggested by Stone (1975) and Geisser (1975) to establish the model’s predictive ability. 

Cross-Validated Redundancy:Cross-validated redundancy and reliability indicates the predictive 
relevance of the model by Fornell& Cha, 1994. If the redundant communality is higher than 0 for the 
entire endogenous variables, the model’s predictive validity is established if it is not, then it is ambiguous. 
Table 8 shows the cross-validated redundancy and cross-validated communality of BI to be 0.355 and 
0.504 respectively and thus the predictive validity of the model is established. Further detail shown in 
table 8. 

Construct R Square:As per the definition, R-square is mostly denoted as to increase its initial value, as 
you will be adding more and more PLS factors based on the research study because of the algorithmic 
nature, it measures the strength of the least squares, which fits to the research activities. In addition to 
this, as R2 value of 0.9 shows about the model accounts for variance approaching to 90% during the 
activity observation process as per the research settings. It is further pertinent to mention that as much 
as this value gets closer to 1, means 100% when more PLS factors are integrated into the study fit. 

Table 8: Cross-Validated Redundancy 

Variable Variable 
Type 

R 
Square 
R2 

QSquar
e Q2 

Cross-Validated 
Communality 

Cross 
Validated 
Redundancy 

Behavioral Intention Endogenous 0.736 0.251 0.664 0.355 

Perceived Usefulness Endogenous 0.648 0.166 0.625 0.504 

Perceived Ease of Use Endogenous 0.543 0.114 0.632 0.324 
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Interaction of Moderating Effect: Moderating effect results of interaction effects is used to test the 
extent of moderation on the relationship a hierarchical multiple regression analysis. Independent 
variables were first to be included in step 1, followed by the moderator variable in step 2 and the 
interaction terms in step 3 of the regression model. Hypothesis predicted that computing Novice 
moderates the relationship between Multi Language Support (MLS), Change Acceptability (CA), Perceived 
Satisfaction (PS) and Perceived Usefulness (PU). Meanwhile, other hypothesis predicted that computing 
Trust moderates the relationship between PS, CA and Perceived Ease of Use. 

However, it gives huge power to the test if the model is good like it represents the Quantitative 
Structure-Activity Relationships (QSAR) and the researcher has picked a realistic and appropriate 
number of PLS factors, Q2 can be compared with value of R2 for creating a comparative outcome of study 
tests.  

Next step was to check and compare the R2 values for the Endogenous variables. Then the R2 values 
were checked for the Exogenous constructs as R2 values shows the predictive capability of the model 
being proposed and applied.  

Following values were found as BI (0.736) PEU (0.648) and PU (0.5). As per the relevant literature, 
Hair et al. states that it is not hard and fast rule for assessing the strength of R2 but this adds up the 
strength of the R2, moreover, they also added that a value of 0.20 might be considered as higher in 
behavioral studies (17). 

The PLS SEM procedure adopted to measure the predictive relevance of the path model with these 
constructs. This process was done by choosing the endogenous constructs and other to generate the 
results of predictive relevance. The values of the predictive relevance Q2 were greater than zero. 
Consequently, the predictive relevance of the model was confirmed and achieve. 

Table 9: Hierarchical Regression Analysis for Moderating Relationships 
Variables Step 1 Step 2 Step 3 

Model Variables 

Cultural Compatibility .084* .086* -.643** 
Multi Language Support .141** .139** .148 

Perceived Satisfaction .139** .140** .556** 

Moderator Variable (Computing Novice) .028 -.104 

Interaction Terms 
Cultural Compatibility × Computing Novice  -.235 

Multi Language Support × Computing Novice  -.105 

Perceived Satisfaction × Computing Novice  .872** 

R2 .151 .152 .183 

Adjusted R2 .141 .141 .163 

R2Change .151 .001 .031 

Sig. F Change .000 .421 .001 
Durbin Watson 1.556 1.556 1.556 

* p< 0.05, ** p < 0.01

Table 9 shows the result of the hierarchical multiple regression analysis using computing Novice as 
the moderator variable in the relationship between MLS, CA, PS and PU.  

The set of the independent variables at step 1 accounted for approximately 15.1% of the variance in 
Perceived Usefulness. All independent variable dimensions had significant effects on the dependent 
variable.  

The moderator variable at step 2 accounted for approximately 15.2% of the variance in Perceived 
Usefulness. Computing Novice was not significantly related to Perceived Usefulness (β = 0.028, t = 0.805, 
p = 0.421). At step 3, when the interaction terms were entered, a 3.1% increase in R2 was observed. 
However, only two interactions were significant, thus partially supporting hypothesis. 
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Figure 3: Computing Novice/Beginner Significance 
As indicated in Table 9, computing Novice significantly moderated the relationship CA, MLS, PS and 

Perceived Ease of Use relationships. Figure 3 shows that the relationship between independent variables 
with dependent variables is strongest in the case of employees with high computing Novice and weakest 
in the case of employees with low computing Novice. Employees with either high or low computing 
Novice do not differ much in regards with Perceived Usefulness under condition of low Cultural 
Compatibility (CC). However, large differences were noted under conditions of high CC where employees 
that are computing Novice having higher PU. 

Similarly, as indicated in Table 9, computing Novice significantly moderated the relationship between 
PS and PU. Figure 3 shows that the relationship between PS and PU is strongest in the case of employees 
with high computing Novice and weakest in the case of employees with low computing Novice. 
Employees with either high or low computing Novice did not differ much in PU under condition of high 
Perceived Satisfaction. However large differences were noted under conditions of low PS where 
employees that computing Novice found to be having lower PU. In other words, under conditions of low 
PS, individuals whom possess computing Novice had better PU than employees with low computing Novi.

Table 10: Hierarchical Regression Analysis Internet/Computing Trust 
Variables Step 1 Step 2 Step 3 
Model Variables 
Perceived Satisfaction .133** .132** -.174 
Change Acceptability .133** .133** .595** 
Moderator Variable (Computing Trust) .041 .377 
Interaction Terms 
Computing Trust t × Perceived Satisfaction  .087 
Computing Trust × Change Acceptability  -.089 
R2 .147 .149 .173 
Adjusted R2 .138 .138 .153 
R2Change .147 .002 .024 
Sig. F Change .000 .239 .009 
Durbin Watson 1.541 1.541 1.541 

* p< 0.05, ** p < 0.01

As indicated in Table 10, computing Trust significantly moderated the relationship between Change 
Acceptability and Perceived Ease of Use. Figure 5 shows that the relationship between Change 
Acceptability and Perceived Ease of Use is strongest among the individuals whom display high computing 
Trust and weakest among the individuals whom display low computing Trust. Individuals whom display 
either low or high computing trust did not differ much in PEU under condition of high Change 
Acceptability, but large differences were noted under conditions of low Change Acceptability. In other 
words, under conditions of low Change Acceptability, employees whom display high computing Trust 
have better Perceived Ease of Use than those whom display low computing Trust. 

              Arif Malik et.al
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Figure 4: Hierarchical Regression Analysis Computing Trust 
As also indicated in Table 10, computing Trust significantly moderated the relationship between 

Perceived Satisfaction and Perceived Ease of Use. Figure 5 shows that the relationship between Perceived 
Satisfaction and PEU is strongest among the individuals whom display high computing Trust and weakest 
among the individuals whom display low computing Trust. In both situations either low or high Perceived 
Satisfaction individuals displaying high computing Trust if they have better Perceived Ease of Use of the 
proposed cloud computing technology. 

Figure 5: Computing Trust with Change Acceptability Significance 
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QUALITATIVE DATA ANALYSIS
Qualitative data involves understanding the data in a more detailed way in the form of explanation, 

opinion, experience, understanding or interpretation of the people and situations being investigated (23). 
As the focus groups was held after conducting the practical session. So, first questions statements were 
discussed separately with both groups in general to make sure that participants understood the concept 
of this session. For this purpose, question statements were coded accordingly for an organized analysis 
and comparison to address the proposed variables and constructs in the research model. Focus group 
was conducted both in Arabic and English language with both groups separately to further validate the 
quantitative findings. The focus groups questions were designed and worded based on the survey 
questions. These questions were formed based upon the variables/constructs of the research model. The 
analysis commenced by organizing the transcribed data and then read them carefully to enable the 
researcher to have general understanding of the data. After that, the data were organized into codes, and 
the codes were further grouped into related categories or themes, which were based on the constructs of 
the extended TAM3 model. Next section presents the demographic profile of focus groups participants. 

Demographic Profile of the Focus Groups Participants: Below is the demographic detail of the 
focus group participants. As earlier mentioned this session was divided into two groups, students and 
faculty and hence they are categorized as S and F respectively for student and faculty and second focus 
group is formed as E for bank employees and IT professionals. In both sessions each group consists of six 
volunteer participants with different age, nationality, academic status, computing experience and level of 
experience in terms of Novice, Intermediate and Expert as per the detailed survey questionnaire. 

Table 11: Demographic Information of Students 

Information shown below separately in two tables: 

Table 12: Demographic Information of Faculty 
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Table 13: Demographic Information of Employees 

Focus Group Findings: This particular section will show the qualitative data analysis and will make 
an assessment and extend the validation to earlier data analysis conducted in quantitative section of the 
research. First coding of the answers has been done and then detailed answers are summarized and 
tabulated on next page. 

Focus Group Outcome: Survey based question and focus group activity used open-ended question, 
response in survey questionnaire was very low as expected by the students, but faculty, admin staff and 
IT people gave their consent and opinion on this question. The primary objective of this question was to 
ask the participants directly and give them time and space to respond freely and openly to the question. 
Participants responded and gave their response regarding the difficulties they face, concerns which they 
confronted and specially their precise and particular experience about the factors which can motivated or 
demotivated from adoption of cloud computing. 

In this regards, questionnaires distribution was held in different organizations, so total of 405 
questionnaires were distributed. It was found that most of the students did not respond to this question, 
however, 182 (38%) responded to the open-ended question but in contrast mostly all participants 
responded to this question in focus group activity. Next phase was to analyze the open-ended question 
responses and focus groups participants by arranging and linking them into correlated groups as student, 
faculty, admin staff and IT professionals and found following main points reflecting obstacles and 
suggestions to enhance the cloud adoption, which have been mentioned by the participants both in 
survey-based questionnaire and focus group activity: 

Use Behavior (UI): The ultimate objective of the study was to change the user behavior towards the 
adoption of cloud computing in their daily business activities or otherwise. As UI is known as the 
frequency of using a technology by giving appropriate time to use the technology”. It was found that BI, 
PU and PEU and subset of variables and constructs have contributed a lot to enhance the cloud adoption 
in Saudi business organizations in the current study. In response to the change in the user behavior, most 
of the participants responded positively and showed the intention that if they find suitable and healthy 
working environment with appropriate knowledge of the technology, they will definitely adopt the 
technology and will get benefit of it. 

Behavioral Intention (BI): As it is very clear that the key objective of the study is to look for the user 
behavioral intention to adopt the cloud computing applications in different business organizations. In this 
regards, the most important part is to convince the participants to participate in this activity as they will 
be asked different questions regarding the practical session or in general about the adoption of cloud 
computing in their daily work of or otherwise.  

In response to question 1 that ‘are you ready to use any cloud application?’ Novice participants mostly 
replied ‘No’, particularly S1 and S2 stressed ‘Yes’ as they need more motivation and experience or to get 
more circumstantial based practical evidences to adopt the cloud technology in particular. They also 
stated that others help can help a lot but if it is positive intention, this shows that their BI level is very low 
to adopt the cloud application and that supports the quantitative results too for the Novice. In contrast 
participants of Intermediate and Expert level were in clear opinion that they would definitely use the 
cloud application as the get access to it and they feel that the application is easier to use and it will help 
me in my official work respectively.  

University students were in opinion to adopt cloud computing if it is made compulsory for the studies 
and faculty was willing to adopt any cloud platform, so is the bank employees but IT people were bit more 
concerned about the security and external control issue of the cloud architecture. Overall participants 
were willing to adopt cloud applications. 

Participants Age Nationality Working Status Computing Experience Level of Experience 

E 1 52 Pakistani Associate Lawyer > 10 Year Expert 

E 2 36 Saudi Network Engineer 1 - 5 Year Intermediate 

E 3 30 Saudi IT Support Eng. 1 - 5 Year Intermediate 

E 4 57 Saudi Director Loans 1 - 5 Year Intermediate 

E 5 38 Yemeni Mohammad  > 10 Year Expert 

E 6 35 Syrian Ali Ibrahim 6 - 10 Year Expert 
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Perceived Usefulness (PU): First important construct of the model is PU, it is generally known as the 
user’s level that by adopting the cloud technology will enhance their performance in the respective field 
and job environment. Most of the participants were in opinion that cloud applications like Google Docs, 
Moodle LMS of AWS of Amazon among some other cloud application are very good in modern times and 
will definitely help them to speed up the daily work with more efficiency and accuracy. In terms of others 
help or pressure will affect the adoption or not, most of participants agreed that this will affect in both 
ways negative or positive.  

Specially in multi-cultural environment like Saudi Arabia, if impacts more on new comers, some 
Novice participant mentioned that if their work environment is more friendly and people around them 
are helping and encouraging them, they will adopt the technology faster than the otherwise. Regarding 
multi-language support, most of the participants favored and liked this idea in both ways choosing Arabic 
or English language for their easiness to interact with the application.  

Specially, Arabic participants were forcing that every cloud application must have the Arabic interface 
to work on, this will make them more willing to adopt the cloud technology, on the other side, foreigners 
were forcing that the Novice must use English interface to learn the language faster. In response to 
questions that will cloud application will make your official work easier and Will you be more satisfied if 
people/colleague appreciate your work? Almost every participant agreed and felt comfortable that if they 
are given a task to be completed on using a cloud application they don’t have other choice and they will 
definitely adopt and use the technology, but there was an opinion from few participants that this all 
should be done by giving appropriate training to the users, otherwise they will lose the confidence by 
committing mistakes and hence they will quit using the application. As if the they are not properly trained 
and comfortable in using the application, results might not be as per the requirement and hence it will 
affect the adoption of cloud computing, this outcome also contributed to the quantitative outcome of the 
study.  

Perceived Ease of Use (PEOU): Second important construct of the model is PEOU, it is generally 
known as the user’s general perception of easiness while using any cloud applications. Most of the 
participants of focus groups agreed and made an opinion that if they are good in self-leaning, they will 
adopt cloud technology faster as most of cloud applications are self-taught only if you are ware of using 
the online help and the documentation available with the application. A good number of participants from 
the Expert level expressed their views that perception of external control is one of the loop hole, which 
stops new users to adopt cloud technology faster, because they feel that their data is in someone else 
control and not safe at all.   

Some participants pointed out that they find it very hard to get the right help from the application in 
use, one participants said that, it requires good level of English language to read and learn from online 
help as they are not good in using computer applications. A group of Novice and Intermediate stressed 
that there must be proper training given to impart the important knowledge to use any new technology in 
any business organizations. Like one participant said that I am good learner but if the training is given in 
Arabic and its application must be in Arabic.  

If you provide training in Arabic and ask me to work in English platform will be very difficult to adopt. 
It was also pointed out by some participants that as they start feeling comfortable with one cloud 
application, they see newer application is installed and they are asked to use it, it is very hard for them to 
adopt the new cloud platform without proper training and awareness.  

On the other hand, Experts were in opinion that it is very easy for them move from one platform to 
another cloud platform, they don’t feel any issue in this but computer anxiety was mentioned mostly by 
all participants that as they are feeling bored and tired by using any cloud application, they will lose the 
adoption confidence.  

In terms of object usability, mostly participants gave their point of view that it’s very hard for Novice 
users to use any technology at its best, it takes time and effort to reach to this level. In regards with the 
perceived satisfaction almost everybody was in opinion that this is true, if the cloud application is more 
friendly and innovative, they will enjoy working and feel satisfied and this will enhance the adoption 
level.  

Mostly participants were happily ready to adopt because they know the importance of cloud 
technology as their documents will be available at any time and they can access from anywhere. Student 
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participant were strongly recommending the technology for adoption as they feel that it will make their 
job easier and faster in terms of completing and preparing and submitting their assignments and quizzes 
etc. But at the same time IT professionals were in strong opinion that every new technology needs some 
basics to learn, those who want to use and adopt the technology, must consider some other aspects in 
mind, like basic network knowledge and communication process, because cloud technology runs using 
the network platform and this knowledge is very important for new users.  

Lastly, in response to Trust, mostly participants were linking it with external control that still most of 
the new users don’t trust the cloud technology as they feel it is in someone else control and sometime 
securing is also out sourced to a third party which they don’t know, so this makes them worried in terms 
of trusting the cloud application but IT professionals were recommending that new users must read the 
agreements while installing and using any new technology to make sure that they are using the most 
appropriate application.  

This knowledge and expertise will make the adoption faster and easier and adoption process will 
definitely enhance. This ends up with the outcome of focus group validation with quantitative outcome of 
the results. 

CONCLUSION 
The research study has been concluded to express that the structure created in view of the findings is 

unique in relation to the proposed model and in the light of the extensive research survey, which shows 
that the Saudi business organizations are in the assessment level towards acceptance of cloud computing 
technology.  

The research study was highly significant as per the research findings as the Perceived Usefulness 
(PU) was encouraged by the proposed variables Cultural Compatibility, Multi-Language Support. The 
other two proposed variables like platform Change Acceptability and Perceived Satisfaction both have 
positively influenced the Perceived Ease of Use (PEU) and helped the business people to increase the 
productivity to lessen the cost, increase the trust level to ultimately enhance the behavioral intention of 
the user at any level of the organization. Hence, adoption of the technology is enhanced in Saudi business 
organizations showed by the research outcome. 

Additionally, research has shown some general limitations that research study can be further 
enhanced in future through extending the research by including more countries particularly from within 
the gulf region as the study was focusing precisely on Arabic culture and environment to empower the 
technology adoption improvements by using a broader research structure for adoption of cloud 
computing.  

In reality, research limitations always prompt distinctive evidence of further research potential 
outcomes in the research structure by completing the study as an itemized request with the clients and in 
addition, research can likewise be composed as a longitudinal research to assess change in the conduct of 
the clients with the adjustments in the newly proposed technologies and systems. 
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