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Abstract 

The adoption of cloud computing technology provides small and medium-sized enterprises 

(SMEs) with several significant benefits. The benefits include, but are not limited to, cost 

reduction, scalability, and business sustainability. Although this has been proven true in 

developed countries, the success rate is mixed in developing countries such as Saudi Arabia. 

Therefore, in an effort to encourage SMEs’ to adopt cloud computing so they can realise full 

potential and benefits, a thorough investigation of the resistance factors within these enterprises 

that have been preventing adoption is much needed and forms the major motivation for this 

research. An investigation is envisaged that provides an evidence-based analysis and models 

for decisions to effectively adopt the proposed model that best suits the Saudi Arabian SME 

environment. 

Realising the Technology-Organization-Environment (TOE) framework as the underpinning 

fundamental and scientific basis, an enhanced conceptual model of factors affecting cloud 

computing in SMEs (ECMACC) is developed. ECMACC incorporates critical factors derived 

from previous studies such as security, data privacy, top management support along with new 

factors specifically from the Saudi Arabian context which have emerged during the current 

study. These new factors have not been investigated in previous studies on cloud computing 

adoption by SMEs. The factors include the availability of software-package customisation, 

duration time of cloud solution implementation, and the capability of cloud solution to be 

integrated with the existing systems and technologies in the firm. In addition, interesting new 

factors have also been recorded during the experts’ interviews and have therefore been 

incorporated into the conceptual model. A sequential mixed research method approach is 

applied to investigate, verify, and examine the factors included in the final conceptual model as 

part of the current study. 
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The research initially surveys relevant studies from previous literature to identify the most 

critical factors which have affected cloud computing adoption in SMEs. Second, following the 

literature review, semi-structured interviews were conducted with 14 technology experts which 

allowed the researcher to verify factors pre-identified from the literature, incorporate several 

new factors that emerged from the data such as local data centre, national technology 

infrastructure, cloud computing knowledge, and culture. Third, in the quantitative phase, a 

questionnaire to collect data from IT executives, IT managers, and IT employees of SMEs in 

Saudi Arabia was distributed. A usable sample of 215 responses were collected and analysed 

to assess the conceptual model. The conceptual model and the proposed hypotheses were tested 

using the Partial Least Square Structural Equation Modelling (PLS-SEM) technique. 

The findings of the empirical data show that the developed model has significance of 63% 

predictive power: the relationships between the incorporated factors and the intention to adopt 

cloud computing by SMEs in Saudi Arabia in the ECMACC are statistically substantial. Six 

factors are significantly predictive of the decision to adopt cloud computing by SMEs in Saudi 

Arabia. The factors are three technological factors (ease of use, expected benefits, security), 

one organizational factor (top management support), and two environmental factors 

(competitive pressure, local data centre). The results confirm that the collected data 

fits within the ECMACC well. In all, this research contributes to the body of knowledge of 

technology adoption by examining and evaluating several new factors which could impact 

SMEs’ decisions to adopt cloud computing, with new empirical evidence from a fast-growing 

developing country such as Saudi Arabia. An enhanced model that better responds to the Saudi 

Arabian context is developed. The new model ECMACC is benchmarked and validated with 

data collected from the practices and informed views of the different segments of 

adopters.  From a practical standpoint, the findings of this study provide a considered view to 
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the government of Saudi Arabia as well as technology providers who are interested in the 

adoption of cloud computing in SMEs by addressing the barriers that face its adoption. 

This research paves the way for future researchers to utilise the enhanced conceptual model of 

this research for further investigations in different contexts such as micro or start-up firms either 

in Saudi Arabia or in other developing centuries. Future researchers could also benefit from the 

ECMACC study by testing it with large enterprises and compare the findings between the two 

different contexts.  
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Introduction  

The aim of this chapter is to explain the motivation for undertaking the study, the study 

objectives, the research questions, and the significance of the research. The reader is provided 

with the basic content, which will then be expanded on in more detail in the following chapters. 

1.1. Motivation and background 
In the modern era, rapid advances are being made in technology, and these are greatly changing 

how business is done. Successful businesses around the world have shown that technology is 

playing a major role in their success. Specifically, technological developments such as Cloud 

Computing have helped businesses achieve significant progress. For example, Amazon1 which 

began operating as an online bookstore in the U.S. in 1995 is now utilising cloud computing 

and this has allowed it to become the second largest bookseller in the world (Statista, 2018).  

Furthermore, there are many other examples (Google, Salesforce.com, etc.) around the world 

that demonstrate that utilization of cloud computing offers many advantages and opportunities. 

The small and medium-sized enterprises (SMEs) are a case in point.  Cloud computing offers 

advantages for the subscription-based model (i.e. pay as you use), when previously SMEs found 

it very difficult, if not impossible to purchase or build their operations via old computing 

sources, for example the ‘in-house’ developed model. However, not everyone is aware of these 

great capabilities of cloud computing, especially in SMEs in developing countries. Although 

developed countries such as the United States and Australia do recognise that cloud 

computing’s benefits businesses and other organisations, cloud adoption by SMEs in 

developing countries such as Saudi Arabia is still very limited. There is limited empirical 

evidence to describe or explain the reasons why this is the case. Therefore, this research sets 

1 Amazon.com was founded 1995 and now considered to be one of the world’s five highest market valued firms in 2018. 
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out mainly to investigate the current status of adoption of cloud computing by SMEs in Saudi 

Arabia. The research problem and objectives are explained in the following sections. 

1.2. Research problem 
SMEs are considered to be the backbone of any economy, and represent the majority of 

businesses in any country (Alshamaila, Papagiannidis, & Li, 2013a; Mikkonen & Khan, 2016). 

However, there is limited research on the factors affecting cloud computing adoption by SMEs 

when compared to the large organisations (Gupta, Seetharaman, & Raj, 2013). Though  a few 

studies have examined cloud computing in the SME context (Alshamaila et al., 2013a), this 

issue need to be understood better (Marston, Li, Bandyopadhyay, Zhang, & Ghalsasi, 2011). 

This study addresses the problem by investigating the factors that influence SMEs’ decisions 

to employ cloud computing technology.  

In Saudi Arabia, SMEs represent 90% of all business enterprises (Jeddah Chamber, 2015). The 

Saudi government agency Jeddah Chamber (2015) as well as major banks (Aljazira Capital, 

2013), assert that there are significant problems with SMEs’ performance and progress. 

Currently, the contribution of SMEs to the GDP in Saudi Arabia is lower when compared in the 

contribution to GDP by SMEs in other G20 countries (Aljazira Capital, 2013). Such poor 

performance is not doing justice to a fast-developing country like Saudi Arabia which has the 

19th largest GDP in the world (World Bank, 2016). At the same time, cloud computing per se 

is rapidly expanding in Saudi Arabia. According to Fateh (2017) many experts expect the value 

of cloud computing to exceed three billion US dollars by 2020, given that 74.7% of Saudi 

citizens use social media such as chat applications and many are connected to the Internet. 

However, the cloud computing adoption rate among the SME sector continues to be very 

limited in Saudi Arabia (Alharthi, Alassafi, Walters, & Wills, 2017; Alkhater, 2017; Mreea, 

Munasinghe, & Sharma, 2016; Yamin & Al Makrami, 2015). For this reason, the present study 
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seeks to identify and explain the factors affecting the level of cloud computing adoption in 

SMEs in Saudi Arabia. It does this by providing an evidence-based model representing these 

factors to help cloud computing providers and the government to understand the reasons for 

this low adoption rate of cloud computing by SMEs. 

Previous research by (Gupta et al., 2013) advocates that several factors can influence SMEs’ 

decisions to adopt or not adopt cloud computing. These factors include customisation of the 

cloud package or services, duration of cloud computing implementation, and integration 

between cloud-based services and other technologies that the firm uses. Also, the role of the 

government (Alkhater, 2017) could have an impact on a firm’s decision to embrace cloud 

computing. This study addresses this problem by examining what has been documented in the 

literature on the subject, and from there develops a conceptual model that can be used to ensure 

that cloud computing is adopted more widely in Saudi Arabia. 

1.3. Research objectives 
As explained above, cloud computing adoption by SMEs, is limited, and the research on this 

issue is scarce. Accordingly, this study aims to address these identified problems and provide 

solutions. Three overarching objectives were developed for the research, which are summarised 

below: 

§ To investigate the key factors affecting the adoption of cloud computing by SMEs in

Saudi Arabia.

§ To develop a conceptual framework representing the factors affecting the adoption of

cloud computing by SMEs.

§ Validate and test the relationships between these factors which are incorporated in the

enhanced conceptual model and the SMEs’ decisions to adopt cloud computing with a

larger representative sample of SMEs in Saudi Arabia.
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1.4. Research questions 
Following from the above objectives of this study, the below research questions have been 

formulated.  

1. Which factors (technological, organisational, environmental) affect the adoption of

cloud computing by SMEs in Saudi Arabia?

2. What are the relationships between these factors and SMEs’ intentions to adopt cloud

computing in Saudi Arabia?

3. What is the impact of these factors on SMEs’ intentions to adopt cloud computing in

Saudi Arabia?

1.5. Significance and expected outcomes 
The importance of this research hinges on several aspects. Firstly, from a theoretical 

perspective, previous researchers such as Gupta et al. (2013), studied the adoption and usage of 

cloud computing in SMEs in Singapore, Malaysia, and India. They suggested that factors such 

as customisation of cloud packages or services, duration of cloud computing implementation, 

and the integration of cloud-based services and other technologies that businesses use, need to 

be explored and tested in future studies. To the best of our knowledge, no study has as yet 

addressed these factors for Saudi Arabia, even though other researchers have recognised the 

importance of different contexts (Abdollahzadehgan & Hussin, 2013; Alshamaila, 

Papagiannidis, & Li, 2013; Bhat, 2013). This study builds an enhanced conceptual model of 

factors affecting the adoption of cloud computing (ECMACC) in small and medium enterprises. 

It does this by building on previous analyses and recognising several new factors that emerge 

during the research for this thesis.  

The second significant aspect is that SMEs constitute the backbone of most countries’ economic 

power (Yeboah-Boateng & Essanmnndoh, 2014). Many studies conducted in a variety of 
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nations document the benefits of cloud computing for SMEs’ performance and sustainability 

(Abdollahzadehgan & Hussin, 2013; Alshamaila et al., 2013; Amini, Bakri, Sadat Safavi, 

Javadinia, & Tolooei, 2014; Daneshgar, Low, & Worasinchai, 2013; Gupta et al., 2013; King, 

2008; Kourik, 2011; Senarathna, Yeoh, Warren, & Salzman, 2016; Tomkins, 2011). Cloud 

technology enables the SMEs to access advanced technology that is less expensive and less 

risky to implement (Yeboah-Boateng & Essandoh, 2014). According to Miller (2008), cost 

saving is a significant benefit that businesses can achieve from the adoption of cloud computing. 

This research is justified on several grounds. Firstly, there is limited research on the factors that 

affect SMEs when making their decision to adopt cloud computing in general, especially in 

developing countries. This research advances the literature on new technology adoption 

providing new evidence for SMEs operating in Saudi Arabia. Secondly, this research develops 

an enhanced conceptual model that includes new factors, factors which have not been 

considered in previous empirical studies.  Thirdly, this study applies a mixed method design 

approach, combining qualitative and quantitative methods to test and validate the relationships 

between the chosen factors in the enhanced conceptual model. This approach will provide 

deeper and more realistic insights into the research problem and how to resolve it.  

1.6. Thesis Structure 
The organisation of the remaining chapters of this thesis is described in this section, with a 

summary of what each chapter focuses on. 

Chapter 2:  Recent Advances in ICT & SMEs 

The aim of this chapter is to demonstrate the concepts and characteristics of Information 

Technology and Communication for small and medium-sized enterprises. It also presents the 

definition of SMEs and their characteristics in Saudi Arabia. Furthermore, technological 

challenges where the focus is on the issue of cloud computing adoption by SMEs are presented. 
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Chapter 3:  Recent Advances in Cloud Computing 

The aim of this chapter is to demonstrate the concepts and characteristics of cloud computing. 

A comprehensive critical review of the relevant studies already under taken is provided and an 

analysis provided on what has been reported on cloud computing adoption by small and 

medium-sized enterprises. The chapter concludes with a statement on the gaps in the literature 

and how this thesis will help bridge the gaps using the Saudi Arabian context.  

Chapter 4: Development of Conceptual Framework 

This chapter describes the conceptual framework developed in this study. It explains the 

theoretical background with appropriate justification from the literature. This model highlights 

the key factors affecting the intentions of SMEs in Saudi Arabia to implement cloud computing 

systems 

Chapter 5: Research Methodology 

In this chapter the research methodology developed for this study is presented. The first section 

provides an overview of the qualitative, quantitative, and mixed methods approaches. The 

second section looks at the mixed methods approach and the rationale for choosing it. This is 

immediately followed by a description of the research design, study participants, data collection 

procedure, and the data management and analysis strategies.  

Chapter 6: Qualitative Data Analysis 

In this chapter, the analysis of qualitative data that were obtained using semi-structured 

interviews with fourteen IT experts working for major technology providers in Saudi Arabia 

are presented. The aims of this qualitative phase were to: explore new factors that have not been 

considered in previous studies; and secondly, verify the factors that were incorporated in the 

research model. A thorough analysis was done using thematic analysis procedures. Several new 
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factors emerged from the interviews which justified the conceptual model is presented in 

Chapter 4. Following this are sections illustrating in detail the steps taken to carry out this phase 

of the research and present major findings derived from the interviews. Lastly, the chapter 

concludes with a summary of the major themes covered.  

Chapter 7: Quantitative Data Analysis 

This chapter presents the findings from the analysis of the quantitative data, obtained using 

questionnaire approach with IT employees working in SMEs in Saudi Arabia. The aims of this 

quantitative phase was to statistically measure the relationships between the factors that were 

incorporated in the conceptual model. An accepted structural equation modelling approach 

serves to assess the validity and reliability of the conceptual model developed for this study. 

The chapter concludes with a summary highlighting the most important findings in this phase.  

Chapter 8: Discussion 

The aim of this chapter is to discuss the qualitative and quantitative findings reported in the 

previous chapters. As explained previously, the findings of the qualitative study identified 

several new factors and verified the pre-identified factors. The new knowledge led to the 

development of an enhanced conceptual model. For the quantitative study: firstly, the 

relationships between these factors and SMEs’ intention to adopt cloud computing were tested; 

and secondly, it evaluated the enhanced model via several statistical methods as explained in 

the previous chapter. Therefore, this chapter is very much about the two kinds of analysis and 

how the results can be combined to explain the technological factors, organisational factors, 

environmental factors, and social factors affecting SMEs in Saudi Arabia. Also, the 

relationships between the factors and how they influence the SMEs’ intention to adopt cloud 

computing are discussed. The answers to the research questions developed for this study are 

then presented. 
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Chapter 9: Conclusion and Future Work 

This chapter provides an overview of the results and how the objectives of this study were met. 

The theoretical and practical contributions of the study are discussed and what they mean for 

SMEs’ adoption of cloud computing in Saudi Arabia. During this research journey, several 

lessons were learnt and documented, and these are presented here for future researchers to 

consider. The chapter ends by making suggestions for future research on this topic so that more 

knowledge and understanding is created.  
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Recent Advances in ICT and SMEs 

2.1. Introduction 
This chapter reviews recent advances in Information and Communication Technology (ICT) 

industry, with particular reference to its relationship with SMEs and its growth in developing 

countries, especially Saudi Arabia. The chapter begins by highlighting how ICT industry 

influences the overall economic transformation in developing countries. Also, the ICT industry 

in Saudi Arabia and its connections to the SMEs is presented. What emerges here are the major 

SMEs’ challenges and potential advantages to be gained from ICT adoption especially cloud 

computing. The chapter ends with a summary of the main themes covered.   

2.2. The ICT industry and economic transformation 
In the broadest sense, ICT as we know it began in the nineteenth century with the invention of 

the telegraph, which revolutionised long distance communication (Editors, 2009). From this 

point onward advances and greater efficiency in communicating over long distances 

significantly outpaced that of ordinary transport. Sending letters by mail was no longer the most 

reasonable option for managing important interchange between people, organisations and 

businesses. Indeed, the advent of the telephone followed quickly, and this effectively enhanced 

the sheer amount of information that could pass between two parties at a great distance, per unit 

of time, and with greater immediacy. These technological developments had important 

implications for Western nations’ economic growth.  

The next technological revolution was the invention of computer technology, which began in 

the form of large mainframes but kept advancing at a geometrical progression, to produce 

today’s multiple integrated computing devices. Thus, one individual may have five different 

highly advanced technical tools, mostly with superior wireless capability on multiple 

frequencies, with which to access information instantaneously. With respect to business in 
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particular, among the major achievements of the computer age, have been increasingly 

comprehensive business management systems rapidly that have evolved, from a starting point 

focused on production management in the 1960s to an increasingly comprehensive focus on 

most business operations in the form of the Enterprise Resource Planning (ERP) system by the 

1990s (M. A. Rashid, Hossain, & Patrick, 2002). Since then, the ERP suite has advanced to 

include all business operations in a single system, while residing increasingly in a cloud-

computing environment. 

The impact of ICT on business has been widely felt in terms of national economic 

transformation (Nepelski & De Prato, 2018; Woodley, Burgess, Paguio, & Bingley, 2015). 

Those nations at the forefront of developing ICT systems have grown most quickly 

economically, for example the United States, Japan, and Germany. More recent instances of 

rapid economic growth linked with advanced ICT development have included China (especially 

Hong Kong), South Korea, the Nordic countries (Denmark, Iceland, Sweden, and Norway), and 

the United Kingdom. According to the ICT Development Index IDI (2017), the most 

sophisticated countries in the world, in terms of ICT integration into their national economies, 

now consist of – in descending order - Iceland, South Korea, Switzerland, Denmark, and the 

United Kingdom. Among the world’s developing countries, the top contenders include Cyprus 

(ranked 28th), Bahrain (32), the United Arab Emirates (40), Saudi Arabia (54), and Oman (62). 

Referring to the Arab countries all Gulf Cooperation Council (GCC) nations are at the top of 

the list, in the order noted above. This information emphasises the importance of this study, 

which aims to identify the factors that impact on Saudi SMEs’ adoption of cloud computing. 

The outcomes of this study are expected to constitute a valuable source of knowledge for ICT 

providers such as government organisations and/or agencies, technology providers such as 

telecommunication providers, and SMEs in Saudi Arabia. 
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2.3. Structure of the ICT industry 
To understand how the global ICT industry is structured, Nepelski and De Prato (2018) took a 

geographical approach and mapped the centres of research and development (R&D) based on 

their selection of multinational firms that specialise in developing ICT systems. They found 

that the rate of creating networks among R&D centres has increased rapidly in recent years and 

has penetrated developing countries especially in the last two decades. This finding would seem 

to reflect a remarkably strong advance in developing countries in general, even though the 

strongest advances way still have occurred in Western countries (e.g.  USA, UK). Developing 

countries (e.g. Malaysia) are now consistently investing in their national technological 

infrastructures, although it is a challenge for their legal systems to keep up with the pace of 

change. In this way there is a dichotomy between the need for technological developments to 

advance society, while at the same time ensuring protection of civil and contractual obligations 

or assumptions.  

Nepelski and De Prato (2018) found the most rapid growth in ICT power is occurring in Africa, 

South America, and Asia. In particular, most African countries have managed with such 

rudimentary ICT structures throughout the 20th century that any national investment in ICT at 

all represents a sizable increase in ICT power by mathematical definition. Nepelski and De 

Prato (2018) also found that most new network connections with major R&D centres involve 

linkages with the central R&D providers rather than with any peripheral ones. The central R&D 

providers are those with the most linkages among their regular contacts with other companies. 

With reference to Saudi Arabia, according to the latest available report by CITC2 (2016), the 

government has recognised that the ICT industry is a key contributor to the national 

2 The Communication and Information Technology Commission (CITC) is a government authority responsible for the 
operations of the ICT industry in Saudi Arabia and oversees the infrastructure and ICT regulations. 
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transformation plan known as “Vision 2030”. Vision 2030 is a national plan that aims to create 

enormous changes in Saudi Arabia’s economy within a fifteen-year timeframe (2016 – 2030). 

The strategy was developed and promoted by the Saudi government, especially the crown 

prince of Saudi Arabia H.R.H Mohammed bin Salman Al-Saud who has realised that the 

country cannot indefinitely depend on its oil exports. He launched the Vision 2030 project in 

20163 in the presence of several key ministers and business COEs in the country. The main 

objective was to change the economy of Saudi Arabia from an oil-based one to a much more 

modern and diversified economy by 2030. Doing so requires an emphasis on ICT development 

throughout the country. Critical examples of ICT developments include enhancing the 

broadband infrastructure and coverage by 90% in densely populated areas and 66% in low-

density areas (CITC, 2016). This demonstrates the priority and importance of the ICT industry’s 

role in the economic transformation of Saudi Arabia. Two important sectors to the success of 

Vision 2030 are the ICT industry and SMEs. The outcomes of this study will provide real 

evidence and a scientific approach to understanding the keys to the adoption of cloud computing 

in Saudi Arabia. With such knowledge, government authorities including CITC and technology 

providers such as STC4 can help SMEs expand their horizons through the development of 

ambitious ICT policies, procedures and services.  

2.4. ICT industry and SMEs’ development 
ICT is a broad term encompassing the full range of electronic/electrical infrastructure, hardware 

systems, and software applications that serve today to support efficient ways of doing business. 

The over-riding feature of ICT in business today is the concept known as ERP, which most 

large organisations or multinational companies have adopted. Currently, and based on what 

3 Crown Prince Mohammed bin Salman Al-Saud launched the first program of Vision2030, and this was the National 
Transformation Plan (NTP). 
4 Saudi Telecom Company is a government-owned company specialising in telecommunications and technology for 
individuals and businesses.  
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developers have made available, these systems provide enterprises of all sizes with a level of 

facility in managing information-related assets of all kinds. It significantly enhances 

organisational competitiveness by reducing both the error-proneness of human employees in 

managing organisational assets and the inherent delays that characterise communication in 

general. Indeed, most ERP systems have been moving to the cloud computing environment in 

recent years. 

However, small to medium-sized enterprises (SMEs) have lagged far behind large businesses 

in adopting comprehensive ICT systems such as ERPs (Salum & Rozan, 2016). In fact, 

businesses in developing countries are also lagging far behind business practices and 

expectations in advanced nations, especially where in the latter, governments are making 

increasing investment in ICT systems so that most– if not all – operations are properly 

integrated (Chinn & Fairlie, 2010; Kapurubandara & Lawson, 2006). Consequently, the 

deficiency in electronic systems to support business operations that is endemic in some 

developing countries is most critical among SMEs.  

Geographical distance poses no barrier to ICT collaboration for established companies, as 

global communications technology has eliminated the problem from serious consideration. One 

way in which SMEs have been trying to overcome their deficiency in this regard is by 

contracting with some of the world’s major providers of ICT support systems, notably in the 

form of all-encompassing ERP suites. For example, the Germany-based SAP5, one of the 

world’s leading providers of ERP support, has established itself in the form of relatively high 

demand for newcomers to the ICT market to seek a relationship with Germany, specifically for 

developing their national ICT infrastructures. This is something that is not considered by all 

5 SAP is at the centre of today’s technology revolution. The market leader in enterprise application software, SAP helps 
organisations overcome the damaging effects of too much complexity and is attempting to engineer new opportunities for 
innovation and growth. See: https://www.sap.com/australia/about.html  
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countries (Nepelski & De Prato, 2018). Additionally, as Nepelski and De Prato (2018) explain 

the choice of outside companies regarding where to invest and build their ICT infrastructure 

has little to do with the matter of sheer geographical distance. 

As noted already, ERP providers have been increasingly transitioning to cloud-based solutions 

for their client companies. This fact is relevant to SMEs in terms of the hardware investment 

that they would otherwise have to consider if they did not adopt a cloud-based solution. With a 

cloud-based format the SME only pays for the service that is requested. The SME may 

optionally purchase the services it needs, such as point-of-sale scanners if it is a retail operation, 

but the cost is minimal compared to that of purchasing out entire system of servers and backup 

capability maintained on site. In the 21st century, with the cloud computing paradigm becoming 

ubiquitous, flexible ICT system solutions are increasingly available to SMEs worldwide. 

2.5. SMEs in Saudi Arabia 
According to the General Authority for Small and Medium Enterprises in Saudi Arabia, that is 

SMEA or Monsha’at6 as it is commonly known, which functions as the government agency in 

Saudi Arabia tasked with monitoring and supporting SMEs, two criteria determine the size-

related category in which to place a company for reporting purposes (see Table 2.1). Micro-

enterprises have no more than five employees, as long as they earn less than SAR 3,000,000 in 

annual revenue (currently US$810,000). Small enterprises may employ up to 49 people, as long 

as they earn less than SAR 40,000,000 (currently US$10,800,000). Medium-sized enterprises 

are the next category and these firms may have up to 249 people, as long as such businesses 

earn less than SAR 200,000,000 (currently US$54,000,000). Monsha’at categorises firms with 

at least 250 employees, or earning revenues of SAR 200,000,000 or more, as large firms. Thus, 

6 Established in 2016, the objectives of the General Authority for Small and Medium Enterprises, known as “Monsha’at”, are 
to organise, support, develop and sponsor the SME sector in Saudi Arabia. Retrieved from: 
https://www.monshaat.gov.sa/en/about  
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the Saudi accounting system recognises four distinct firm types according to size. Accordingly, 

SMEs may have as many as 249 employees while at the same time earning less than SAR 

200,000,000 per year. 

Table 2-1 Monsha’at Definitions of Companies by Size and Revenues (sourced from: Monsha’t 6) 

Firm Size Employees 
Annual Revenue 

SAR US$ 

Micro firm 1-5 ≤ 3 million ≤ 810,000 
Small firm 6-49 3 to 40 million 810,000 to 10.8 million 
Medium firm 50-249 40 to 200 million 10.8 million to 54 million 

Note: The General Authority for Small and Medium Enterprises (SMEA) places a firm in the larger category 
based on employee and revenue criteria [22]. The SMEA categorises firms employing 250 or more personnel 
and earning over SAR 200 million annually as large businesses. 

SMEs in Saudi Arabia play an important role in the ongoing development of the country. As 

Al-Ghalayini (2018) has explained recently, Saudi Vision 2030, which constitutes a bold, 

sweeping program of national reform with a strong focus on steering the country in the direction 

of increasing non-petroleum-related revenues, depends most heavily on the growth and success 

of its SMEs. The reason is self-evident, in that the petroleum industry characteristically includes 

some of the world’s largest companies and their business activities are typically large-scale, 

given the nature of petroleum extraction and refinement. However, this is a costly enterprise 

and in the long-term the point will be reached when revenues from oil extraction and export 

will decline, so Saudi Arabia has to develop a more modern economy with an emphasis on 

technology and online activities. 

2.5.1. ICT challenges facing SMEs in Saudi Arabia 

Overall, the evidence suggests that a country’s level of ICT sophistication is a predictor of a 

country’s rate of economic expansion in subsequent years. In Saudi Arabia, the extent to which 

the national government chooses to invest in ICT infrastructure will determine the pace of 

advancement of the entire economy. In short, insofar as a country invests in its ICT 
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infrastructure in a targeted, consistent way, notably via the provision of reliable networks and 

data storage facilities at a national level, it can expect the economic benefits to become visible 

in a relatively short period. Moreover, the lag between that investment and the measurable signs 

of growth is decreasing every year. This direct connection between ICT sophistication and 

economic transformation is especially strong today, given the powerful effect that the Internet 

has had on commerce. 

Given Saudi Arabia’s status as a rapidly developing country, Chinn and Fairlie (2006) findings 

are of particular importance in this research. These authors have shown in their research that 

ICT usage has expanded rapidly in the current millennium, but the rates at which ICT has 

penetrated each developing country have differed widely. To explain this observation, Chinn 

and Fairlie (2006) identified certain unexpected variables that wield a sizable impact. Aside 

from the expected effects of income levels and human capital, the rate of youth dependence on 

and preference for technology in a country has a strong effect on ICT adoption, as does the level 

of legal and contractual assurance provided by a mature system of regulation and civil rights 

which has to be in tandem with advances in technology. Taking these into account, Saudi 

Arabia’s bold Saudi Vision 2030 initiative anticipates a fast-paced positive change in the spread 

of sophisticated ICT systems and support for SMEs throughout the country. In addition, in the 

Chinn and Fairlie (2006) study, telephone density can serve to predict the rate and depth of ICT 

adoption, reflecting the more general fact that a reliable communications infrastructure already 

exists and makes it possible for businesses to adopt sophisticated ICT systems. Concerning the 

matter of financial services, Saudi Arabia is already exemplary in many respects. This capacity 

is already in the country’s favour and is encouraging more investment in ICT in the country. 

For Saudi Arabia, it is important to highlight the fact that ICT has proved to be the most 

significant source of economic growth that has occurred through private enterprise. This 
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situation has important implications given that Saudi Arabia is currently transforming its 

economy. Indeed, those countries that benefit from a most sophisticated ICT infrastructures at 

a national level have generally been among the fastest-growing economies in the world, as 

noted in IDI (2017). Throughout the world, small to medium-sized enterprises (SMEs) have 

lagged far behind larger ones in adopting ICT services. The advent of cloud-based solutions 

has signified a fundamental change in the potential status of many developing countries, notably 

Saudi Arabia, by making reliable and highly sophisticated solutions available to smaller 

companies. Many prospective users of cloud-based options in Saudi Arabia are waiting for the 

country to improve its infrastructural reliability and legal protections of data privacy as these 

are deemed highly critical issues if the widespread adoption of cloud computing by SMEs in 

Saudi Arabia is to be proceeded with. 

2.5.2. Potential advantages of ICT adoption by SMEs in Saudi 
Arabia 

To assess the potential advantages of ICT adoption among SMEs in Saudi Arabia, this section 

discusses the key advantages that ICT adoption offers such businesses in Saudi Arabia. In 

economic transformation ICT generally goes through more than one phase. It started 

historically with the simplest use of wired electrical connections over long distances (the 

telegraph) to today’s comprehensive electronic/digital solutions, where virtually everything is 

available in a cloud-computing environment and therefore readily accessible to any SME that 

chooses to make the investment to do so. In recent decades, while petroleum revenues continue 

to dominate the Saudi economic landscape, the country’s leadership has recognised the 

ineffectiveness of continuing to rely on mainly petroleum sales. SMEs operate in all kinds of 

industries including manufacturing, construction, textiles, wholesaling operations, and retail 

operations. SMEs, therefore, supply the vast majority of the necessities of Saudi citizens.  
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Chinn and Fairlie (2006) have suggested that Internet usage in developing countries is far 

greater than the use of computer systems overall, so it is almost meeting the level of Internet 

networking that characterises advanced nations. In a few decades, Internet penetration between 

developed and developing countries may converge to a point an insignificant difference 

between the two. This development suggests that SMEs will quickly find that cloud-based 

solutions are feasible, and, their adoption will increase over time as a component of the ICT 

industry. In the modern age, integrating the world into a global network of fibre-optic cables 

and increasingly advanced hardware solutions has already enabled SMEs in virtually all 

countries to communicate with, and export goods and services to, other businesses in practically 

every other country, avoiding the limitations of distance and making communication 

‘immediate’. As long as the country is willing to invest in the necessary upgrades to the current 

national ICT infrastructure and strengthen the legal protections for data privacy, SMEs in Saudi 

Arabia can expect more opportunities to expand in the coming years. 

2.6. Summary 
This chapter has explained the research context, especially the main features of the ICT industry 

and how they apply in Saudi Arabia. The country is currently undergoing a long-term economic 

transition that will encompass more reliance on technology and digital systems. The role of 

SMEs and the ICT industry, particularly in the context of cloud computing, with regard to the 

Saudi Arabia transformation plan “Vision 2030” has been described. Also, the major challenges 

that SMEs are facing were explained. There are potential advantages of ICT adoption for SMEs 

in Saudi Arabia and the businesses will do better in the future as long as all the fundamental 

requirements of cloud computing are taken into account. The following chapter looks at the 

specific phenomenon of cloud computing, and how it can potentially enhance the operations of 

SMEs.   
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Recent Advances in Cloud Technology 

3.1. Introduction 
The aim of this chapter is to explain the concepts and characteristics of cloud computing. A 

comprehensive critical review of the relevant studies is given here with a focus on cloud 

computing adoption by small and medium-sized enterprises. The chapter concludes with an 

identification of the gaps in our knowledge on this subject.  

3.2. Cloud Computing 
The term ‘cloud’ has been employed widely since 2006 when Google’s CEO Eric Schmidt used 

it to describe the new business model for internet usage (Zhang, Cheng, & Boutaba, 2010). 

However, the definition of is contentious. Cloud technology is still developing as an online 

business model, but it has nonetheless significantly changed the lives of many people and 

organisations. Today, businesses and the computing world generally are still experiencing 

significant changes due to cloud computing (Kim, Kim, Lee, & Lee, 2009). Cloud technology 

is still evolving and, in the process, various definitions are being offered. There is no widely 

accepted definition of cloud computing (Wang et al., 2008). Consequently, a lot of confusion 

about the nature of cloud technology has appeared (Vaquero, Rodero-Merino, Caceres, & 

Lindner, 2008). Vaquero et al. (2008) list the reasons for the confusion in the definition as 

follows: firstly, each researcher or engineer has a different viewpoint about cloud computing; 

secondly, cloud technology is constructed from other technologies which are still not mature 

enough, for example Web 2.0; thirdly, existing computing systems still lack large-scale 

deployment and usage; and fourthly, some vendors cause this confusion for their own benefit 

(Sarkar & Young, 2011). 

The definition offered by The National Institute of Standards and Technology (NIST) in the US 

is deemed by researchers to be the most comprehensive one. NIST defines cloud computing as 
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“a model for facilitating ever-present, convenient, network, with on-demand access to a shared 

group (pool) of computing resources, which are configurable, can be swiftly (rapidly) delivered 

(provisioned or provided), and released with the least effort in management or interaction with 

the service provider” (Mell & Grance, 2010). The computing resources made available in the 

shared pool include networks, applications, servers, services, and storage. This definition is 

accepted here because it breaks down the aspects of cloud computing into identifiable 

characteristics, service models, and deployment models. This definition provides the requisite 

information for anyone who wants to understand the initial stages of using or employing a cloud 

computing system. 

Some researchers have attempted to define cloud computing in other ways. For instance, Buyya, 

Yeo, Venugopal, Broberg, and Brandic (2009) define cloud computing as: “Cloud is a type of 

parallel and distributed system consisting of a collection of interconnected and virtualized 

computers that are dynamically provisioned and presented as one or more unified computing 

resource(s) based on service-level agreements established through negotiation between the 

service provider and consumers.'' Vaquero et al. (2008) looked at more than 20 definitions of 

cloud computing and proposed a definition that focuses on certain cloud features. They defined 

cloud computing as a large pool of virtual resources that can be easily accessed and used, which 

are rapidly configured to meet the required load (scale), providing an optimum resources 

utilisation and applying a pay-as-you-use pricing model which is covered by an agreed service 

level agreement (SLAs) between the technology provider and the consumer. Though the above 

noted definitions help us understand the concept behind cloud computing, the NIST definition 

seems more appropriate. Importantly, it has frequently been used in the literature. Hence, this 

study uses the NIST definition of cloud computing. 
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3.2.1. Cloud computing characteristics 

Based on the NIST definition, there are five characteristics of cloud computing, namely: on-

demand self-service, resource pooling, rapid elasticity, broad network access, and measured 

services (metering). Figure 3.1 below shows the essential. 

Figure 3-1 Essential characteristics of cloud computing (Mell & Grance, 2010) 

On-demand self-service refers to the ability of the consumer to access the services with no need 

of manual support from the administrator of the service. The request is processed in a fully 

automated way, which generates advantages for both the service provider and the consumer 

(Rountree & Castrillo, 2013). A broad network access is an essential aspect of cloud computing: 

cloud services are accessible over the network. The Internet is the primary delivery network of 

cloud services (Zhang et al., 2010). Moreover, this type of access should be available for any 

devices that promote heterogeneous client platforms such as mobile phones, tablets, personal 

computers and workstations (Mell & Grance, 2010).  

Another major character of cloud computing is resources pooling, where providers can 

dynamically assign resources to multiple consumers (Zhang et al., 2010). This capability 
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enables cloud providers to have more flexibility in managing their infrastructure and other 

resources and reduce the operating costs at the same time (Zhang et al., 2010). In most cases, 

the consumer will not be able to determine the exact location of the provided resources, but in 

some cases they may understand the higher level of abstraction (e.g., country, state) (Mell & 

Grance, 2010).  

Rapid elasticity refers to the ability of the cloud environment to quickly scale up or down based 

on what users demand (Rountree & Castrillo, 2013). The automatic on-demand allocation and 

non-allocation of resources based on customers’ needs are the main criteria of elasticity in 

providing online services (Peiris, 2010). This feature enables the cloud provider to respond 

quickly and more efficiently to the client's request of scaling up/down the resources required, 

even though the client might need them for only a short period of time. For example, an 

organisation might need to increase its data storage or bandwidth capacity during peak 

operational times (e.g., at the end of the financial year when accounts have to be put in order) 

to support their high workload. Thus, the organisation will have no need to have that capacity 

but ensure it is always available internally (Rountree & Castrillo, 2013). Measured services 

refer to the ability to charge the user based on pre-defined and approved measured metrics. 

There are several metrics where cloud services could be measured (e.g., time used, bandwidth 

used, data used, etc.). This feature makes possible the “pay-as-you-go” pricing model of cloud 

computing (Rountree & Castrillo, 2013). 

3.2.2. Cloud computing deployment models 

Organisations’ consumption of technology varies depending on the nature of their task 

requirements. Due to these differences, cloud technology has developed in various ways to 

accommodate business demand. The NIST employs four common cloud computing deployment 

models to describe the cloud environment: public cloud, private cloud, community cloud, and 
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hybrid cloud. Figure 2 below illustrates the most common cloud deployment models based on 

NIST’s definition.  

Figure 3-2 Cloud computing deployment models (Azarnik, Shayan, Alizadeh, & Karamizadeh, 2012) 

In the public cloud context, providers offer their services to the general public (Mell & Grance, 

2010). The cloud infrastructure is owned, hosted, and managed by the service provider (Zhang 

et al., 2010). Google Gmail, Dropbox, and Microsoft Office 365 are examples of public cloud 

applications. Meanwhile, the private cloud model is designed to meet the requirements of a 

particular client (Mell & Grance, 2010). In some cases, the cloud infrastructure is under the 

organisation’s management control and hosted on-site. However, the off-site option is also 

available but enough resources must be dedicated to them in order to make them successful 

(Bushhousen, 2011).  

In the community cloud scenario, the infrastructure is shared by several organisations that have 

the same concerns (e.g., mission, policy, security requirements). The infrastructure may be 

owned or managed by one or more organisations or more within the same community. The 

location of the infrastructure could be on premise or off premise (Mell & Grance, 2010). Finally, 

the fourth common deployment model is known as a hybrid model, which is a combination of 

two or more cloud models (e.g., private and public, public and community, private, public, and 
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community clouds). The clouds in this model are linked to each other but retain their own 

distinctive features (Rountree & Castrillo, 2013). 

3.2.3. Cloud computing service model 

The cloud service models represent how cloud services are delivered to consumers. The three 

common cloud computing delivery models are: software as a service (SaaS), platform as a 

service (PaaS), and infrastructure as a service (PaaS). The following paragraphs explain each 

service model briefly.   

Figure 3-3 Cloud computing service model (Mell & Grance, 2010) 

The IaaS delivery model offers basic IT resources such as storage, hardware, and network which 

are typically virtualised (Erl, Puttini, & Mahmood, 2013). This cloud infrastructure facilitates 

on-demand provisioning of servers running numerous operating systems and software 

packages. An example of this delivery model is Amazon Web Services EC2 which offers VMs 

that can be customised in a similar way to normal physical servers (Buyya, Broberg, & 

Goscinski, 2010). The PaaS delivery model offers a high level of abstraction to make the cloud 

environment easily programmable (Buyya et al., 2010). Here, consumers control their installed 

applications and probably are able to edit their desired configuration settings for the application-
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hosting environment (Mell & Grance, 2010). An example of this model is Google AppEngine 

which provides a scalable environment for developing and hosting the web applications (Buyya 

et al., 2010). Finally, the SaaS delivery model enables consumers to access cloud services 

through web portals (Buyya et al., 2010). It is the one in which the consumer does not control 

the infrastructure and the operating system of the service (Mell & Grance, 2010). An example 

of this model is salesforce.com which offers a powerful tool (CRM) to manage businesses’ 

customers’ activities, and this service resides entirely on the SaaS model (Buyya et al., 2010). 

3.3. Technology adoption theories 
This study aims to identify the factors affecting the decisions of SMEs to accept a new 

technological innovation. The Technology- Organisation- Environment (TOE) framework was 

chosen as the theoretical basis for building the enhanced conceptual model Depietro, Wiarda, 

and Fleischer (1990), as reported in Chapter 4 (see subsection 4.3). The following subsection 

reviews the most relevant innovation theories in the information system (IS) field at the 

organisational level including the TOE framework used for this study.  

3.3.1. Technology-Organisation-Environment Framework (TOE) 

The TOE framework depicts technology adoption as the outcome of interactions among three 

broad forces (Alkhater, Walters, & Wills, 2014). In explaining the likelihood of a technology 

being accepted and implemented, certain technical factors refer simultaneously to the ability of 

a company to absorb the new technology, hence the company’s pre-existing technological 

apparatus, and the relative complexity of the new technology (Abdollahzadehgan, Hussin, 

Gohary, & Amini, 2013). Organisational forces then address the organisation’s readiness to 

adopt the innovation from the perspective of decision-making, training needs, and 

organisational or business enterprise change (Mahara, 2013). Finally, the factor of 

environmental forces overlaps with the resource-based theory with its emphasis on the size of 
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the economy and value of the innovation, and its subsequent impact on the effectiveness or 

otherwise of product and/or service delivery (Ambrose & Conklin, 2014). 

The TOE concept quickly entered into the scholarly literature with Cooper and Zmud (1990) 

investigation into technological diffusion. In this early work, the TOE framework demonstrated 

considerable agility as an integrating model to help minimise the tendency of researchers to 

focus too narrowly on one aspect of the technological environment when explaining how 

innovations are adopted. The concept then spread to the emerging research area of electronic 

data interchange (Iacovou, Benbasat, & Dexter, 1995). Meanwhile, Tornatzky and Fleischer 

(1990) in their observations of the linking principles that characterise organisations through 

supply chains, made these a direct object of analysis (Premkumar & Ramamurthy, 1995). The 

TOE framework thus proceeded to spread to the more abstract literature of organisation theory 

which overlapped with systems theory, thereby helping to establish itself as a dynamic model 

for linking theory to practice (Chau & Tam, 1997). 

Figure 3-4 TOE Framework (Depietro et al., 1990) 

The strengths of the TOE framework involve the model’s comprehensive nature, as Depietro et 

al. (1990) advanced a sufficiently precise model for predicting innovation adoption at the 

organisational level. The structure of the model simplifies its complexity and thus makes it 
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easier to apply to a variety of situations. The accuracy of TOE identification of the core 

dynamics of adoption pressures and decisions permits researchers to focus directly on the 

identified areas of research. Therefore, the model is flexible and adaptable and can be used to 

investigate the factors affecting the adoption of new technology in various organisational 

situations (Awa, Ojiabo, & Emecheta, 2015; Borgman, Bahli, Heier, & Schewski, 2013; 

Gangwar, Date, & Ramaswamy, 2015). On this measure, most studies seem instead to have 

treated the tripartite structure effectively. Mahara (2013), for example, found it useful to replace 

the framework’s organisation category with a people-related one. However, this adjustment is 

only valid if the researcher interprets the changed category as a required one according to the 

given research scenario.  

3.3.2. Diffusion of Innovation Theory 

The diffusion of innovation (DOI) theory was derived from an earlier concept known as 

institutional theory (Andrews, Tonkin, Lancastle, & Kirk, 2013). The DOI model predicts a 

normal distribution of different propensities of innovation that organisations learn to accept. 

The mode is the majority adopter category. To the right of the majority adopters on the bell 

curve are the less common category of early adopters, followed by the even less common 

category of innovators. To the left of the majority adopters are innovation laggards. The more 

difficult an innovation appears to be to early adopters, the longer it takes for them to accept it 

(Gangwar, Date, & Ramaswamy, 2015). In this case, other factors must emerge in the industry, 

such as increasing competition, to intensify the pressures on an organisation to engage in 

innovation and overcome that resistance to it (Kannabiran, 2012). 
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Figure 3-5 Diffusion of Innovation Theory (ROGERS, 1983) 

3.3.3. Institutional Theory 

The institutional paradigm in organisation theory explains organisation change via a mechanism 

of organisational legitimacy (Hillebrand, Nijholt, & Nijssen, 2011). In the larger social 

environment, institutional sources of legitimacy emerge in the form of certain common 

structures, features, and actions, which coalesce to create a sense of reality by virtue of the 

appearance of those attributes alone. These sources of legitimacy put pressure on all entities in 

the environment to emulate these key attributes. The paradigm assumes that organisations have 

a natural inclination to pursue legitimacy in the eyes of the wider society. Organisations 

perceive these pressures both in the form of direct competition and as the bandwagon effect, as 

seen in the common patterns across trading partners that warn organisations of the risk of falling 

behind (Low, Chen, & Wu, 2011). 

3.4. Review of relevant studies 
This section reviews the most recent advances made in cloud computing and the SME context 

in particular by identifying the most influential factors affecting the adoption of cloud 

computing by SMEs. These were identified and incorporated into the initial conceptual model 

developed for this study (Alghamdi, Sharma, Sathye, 2018) and were reviewed and validated 

by experts at the investigation and validation phases (see Chapter 6). The initial conceptual 
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model was updated as a result (Chapter 4). The following subsections review the recent 

advances from different geographical perspectives, such as those of developed countries and 

developing countries, and then focuses on relevant studies in regard to Saudi Arabia.  

3.4.1. Relevant studies from developed countries 

Alshamaila et al. (2013a) investigated the drivers and inhibitors of cloud computing adoption 

among SMEs in the United Kingdom, with an emphasis on the advantages available to SMEs 

in terms of expanding their ability to deliver products or services over larger geographical areas. 

The authors used the TOE conception as their theoretical foundation. They applied it to 

qualitative data gathered from 15 SMEs in an area of England known today for innovations in 

IT products and services. Alshamaila et al. (2013a) found several factors residing behind SMEs’ 

decisions to adopt cloud computing as a means of delivering their services but relative 

advantage was the main driver of adoption. This consideration involved the degree to which the 

SME thought the adoption of cloud computing would successfully extend its products or 

services reaching to new customers. Geo-restriction, or the desire to overcome limitations of 

geography or reach under certain circumstances, constituted the second most important driver. 

After this consideration, trialability, or the availability of the cloud service on a trial basis, 

provided a positive impetus to SMEs’ decision to adopt cloud computing. In contrast, 

uncertainty over the cloud medium constituted the main reason why adoption did not take place. 

Compatibility concerns, or the fear that a cloud system might fail to fit the particular needs of 

the SME’s products or services was the second most important discouraging factor. Company 

size was next in terms of potential inhibitors to cloud adoption, meaning that large companies 

were less likely to opt for a cloud strategy than were small companies. A surprising finding in 

this study was the observation that competitive pressures were irrelevant to the choice to 

implement cloud computing solutions. 
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Doherty, Carcary, and Conway (2015) investigated the drivers and inhibitors of cloud 

computing adoption by small to medium-sized enterprises (SMEs). Using a sample of SMEs in 

Ireland, the authors confirmed that the main driver was cost savings offered by the cloud 

computing option, while the main inhibitor was the uncertainty about the continued availability 

of the cloud computing solution as time passed. Doherty et al. (2015) analysed 95 returned 

surveys from SMEs. To qualify as an SME in Ireland, the maximum number of employees is 

249 people. Doherty et al. (2015) found that 48% had yet to adopt any cloud computing 

solutions at all. Out of the 45% that had adopted cloud computing, the majority (65%) were in 

the knowledge-intensive business services (KIBS) sector. Outside category, service companies 

were approximately twice as likely (23%) to adopt cloud computing as manufacturing 

companies (12%). Cloud adopters tended to be smaller firms in the respondent sample (79% 

micro-sized, with fewer than 10 employees; only 2% medium-sized, with at least 50 

employees). The main driver of cloud adoption was the promise of reduced capital costs, 

followed by better access using mobile devices, and then teleworking. The main inhibitor to 

cloud adoption consisted of Internet connectivity concerns, followed by general security 

concerns, and then a lack of trust in the service provider. Therefore, cost drivers predominate 

over access drivers in SME cloud adoption, while reliability-related issues are more important 

than cost issues. In fact, no respondent mentioned cost as an inhibitor of cloud adoption. 

Werfs, Baxter, Allison, and Sommerville (2013) studied the decision of SMEs in the high-value 

software industry in Scotland, which had opted to transition to cloud computing as their medium 

of choice in distributing software products. The authors used a sociotechnical-systems (STS) 

view to interpret the reasons for adopting cloud-based media for marketing high-value software 

products. From this perspective, they confirmed the nature of human-computer interaction as 

being harder to manage than the sociotechnical interaction between people and machines that 

characterised the early years of studying STS phenomena. To validate the role of STS concepts 
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in the choice of SMEs to market high-value software through cloud-based solutions, Werfs et 

al. (2013) conducted their qualitative study over a 12-month period based on observations and 

interviews with chief executive officers (CEOs), chief technology officers (CTOs), or product 

development leaders of five partner institutions associated with a key software SME that had 

begun the process of migrating its software to a cloud-based format. Using thematic analysis, 

Werfs et al. (2013) found three principal sources of tension between the pressure to adopt a 

cloud-based approach and the pressure to resist doing so. The first source of tension was 

between strategic drivers and customer perceptions. Strategic drivers include the need to build 

efficiencies in marketing and minimise the need for such processes as product packaging. 

Customers may withdraw if they think that the transition to cloud computing has compromised 

product standards or reliability. The second source of tension was between the IT culture and 

the innate complexity of IT. Finally, the third source of tension was between the demand for 

short-term product development and the need to systematise product development. 

Seethamraju (2015) investigated the adoption of cloud computing in the form of software as a 

service (SaaS) among SMEs. This form of cloud computing refers to the enterprise’s purchase 

of access to software applications from a cloud services vendor. Seethamraju (2015) conducted 

four case studies, where both the motivations for or against SaaS cloud computing were 

investigated. He found the primary motivator of cloud adoption was the vendor’s reputation or 

market reputation for SaaS applications. The second most important motivator was the 

enterprise’s perception of the fit between the software and the enterprise’s specific needs. Next 

in importance among motivators for SaaS cloud adoption was the enterprise’s perception of the 

vendor’s guarantees of continuous support throughout the application life cycle. Beyond these 

considerations was the vendor’s role as a potential co-creator of value for the enterprise’s 

customers was also an important motivator. Finally, SMEs also noted the importance of the 

essential benefits of adopting an ERP per se, since the question of implementing a 
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comprehensive ERP structure was part of the decision-making process to enter the cloud 

services market itself. The respondent firms in this study universally agreed that transitioning 

to a cloud-based system would be expensive. However, the transition would entail a long-term 

reduction in operating costs, which would help with financial accounting. The study showed 

that competitive pressures, external pressures, concerns over data security and concerns over 

system performance were not really motivating factors. 

3.4.2. Relevant studies from developing countries 

Mahara (2013) examined the phenomenon of SMEs’ adoption of ERP solutions in a cloud 

computing structure. She argued that the main barrier to SMEs’ adoption of ERP structures is 

a matter of cost and complexity of such systems, when one considers the small size of the 

enterprise in question. Mahara (2013) proposed a model for predicting ERP cloud adoption by 

SMEs based on economic (cost-related), technological (complexity-related), and people (user-

related) perspectives. She argued that cloud benefits exist in the economic and technological 

categories, while cloud threats exist in the technological and people categories. Using data from 

30 SMEs, Mahara (2013) found the key benefit of adopting ERP solutions in a cloud structure 

consisted of low operating cost, followed next by flexible payment options, and then scalability. 

By comparison, she found the main threat to consist of security matters, followed by 

availability, and then data backup and recovery (DBR). With her proposed model Mahara 

(2013) confirmed that economic and technological considerations were drivers of cloud 

adoption. On the technological front, scalability and platform independence provided a 

definition of the kinds of benefits sought by SMEs in considering the use of cloud computing 

for ERP purposes. In contrast, only technological considerations were drivers of cloud threat. 

This area emphasised as matters of security, system and vendor reliability, data protection, and 

fears of less than fully flexible access. People-related considerations appear to have no place in 

the respondents’ concerns, contrary to the hypothesis of the model. 
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Gupta et al. (2013) investigated the usage and adoption of cloud computing by micro, small, 

and medium-sized enterprises (SMBs or SMEs) in Singapore, Malaysia and India. Gupta et al. 

(2013) used the SOHO (Small Office Home Office) definition of SMEs, where micro 

businesses have 1-10 employees, small businesses have 11-99 employees, and medium 

businesses have 100-200 personnel. Using 211 returned surveys Gupta et al. (2013) found ease 

of use and convenience to be the most influencing factors for SMEs to use cloud computing, 

followed next by security and privacy, then saving costs. Notably, SMEs ignored the reliability 

factor because they did not consider the cloud as a reliable option. Furthermore, SMEs were 

not targeting cloud computing for its capabilities of sharing and collaborating with their 

stakeholders, since they preferred to continue using their old and trusted methods of 

communication. Out of the five variables, Gupta et al. (2013) concluded that SMEs were happy 

to accept the cloud for its ease of use and convenience features followed by the potential to save 

spending on overheads. However, Gupta et al. (2013) identified several factors mentioned by 

SMEs that were not covered in their study: internal testing being done by SMEs before releasing 

their solution to customers; duration of cloud implementation; smooth integration of 

information and integration with other services; and availability of software customised 

packages in the cloud to meet specific SMEs’ specific needs. These factors will be considered 

for explaining the situation in Saudi Arabia, in order to fill in the gaps in our knowledge. 

Cheng, Li, Ou, and Kung (2014) worked through the matter of Taiwanese SMEs’ attitudes 

regarding outsourcing their technological needs to cloud service providers. In Taiwan the main 

types of software solutions required through cloud computing include internal management, 

procurement functions, sales and marketing, inventory management, customer relationship 

management, and bill payment systems. The greatest concern among Taiwanese SMEs is the 

prospect of placing sensitive financial data on a remote server operated by an outsourced 

company. They commonly fear that the cloud service provider may have inadequate security 
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protocols in place. Cheng et al. (2014) concluded that the cloud model for Taiwanese SMEs 

must first guarantee synchronous, real-time communication, with no lag caused by any system 

feature. The authors also surmised that the best way to charge for cloud-based services is by 

reference to actual data storage and usage, to tighten the linkage between cost and activity. 

Finally, the cloud solution for Taiwanese SMEs must provide excellent flexibility of access, as 

easily through smartphones and tablets as through standard computers. Otherwise, no 

compelling value proposition can be found in cloud computing. 

Li, Zhao, and Yu (2015) also studied the impact of TOE drivers on cloud adoption decisions 

among SMEs, with an emphasis on solving the problem of whether the TOE elements per se 

drive the decision versus the alternative that trust mediates those elements. In this context, trust 

refers to a concept of cloud service trust. Li et al. (2015) surveyed 107 SMEs in a quantitative 

study to answer this question. They found trust to be a significant predictor of cloud adoption 

intentions among SMEs. Regarding the effect of trust on the relationship between TOE 

elements and cloud adoption intent, the authors found trust to mediate specifically the effect of 

environmental factors on cloud adoption intent. In their study, those factors included 

institutional pressures, structural assurances, and relative vendor scarcity. Li et al. (2015) used 

the idea of institutional pressures in the theoretical sense, namely as a measure of the legitimacy 

of adopting cloud services based on the perception that other companies were already making 

this decision, and enhanced by the observation that one’s most active competitors or major 

brands were doing so. Structural assurances refer to contractual, habitual, and regulatory 

guarantees that the proposed relationship with the cloud service provider entail. Relative vendor 

scarcity is important here as the opposite of vendor availability, meaning that SMEs are more 

likely to pursue cloud solutions if they perceive that the cloud computing industry is sufficiently 

mature to ensure a healthy level of competition among providers and therefore offers a reliable 
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quality of service. Interestingly, the authors found no mediating relationship between trust and 

either the technology or the organisation elements of the TOE concept. 

3.4.3. Relevant studies from Saudi Arabia 

Yamin and Al Makrami (2015) investigated the presence of cloud computing among SMEs in 

Saudi Arabia. Using a sample of eighty SMEs in the city of Jeddah for their survey, these 

authors found that participants in their survey were not yet using cloud computing. In fact, they 

discovered that the majority of SME managers actually agreed that cloud computing will help 

them; they simply were not sure about how to use it. Yamin and Al Makrami (2015) indicated 

that security and privacy issues were not a big issue and yet the cloud computing adoption rate 

by SMEs in Saudi Arabia is still very poor. The authors stated that more studies were needed 

to explore why this is the case.  

S. Khan, Khan, and Kumar (2015) studied the decision about cloud computing adoption by

small and medium-sized enterprises in Riyadh, basing their work on a BOCR (Benefits, 

Opportunities, Cost, Risk) analysis using the Analytical Hierarch Process (AHP) to develop 

their structural model. The factors in S. Khan et al. (2015) model were categorised based on the 

BOCR approach. Using a sample of 120 IT experts S. Khan et al. (2015) found that only 42 

survey responses were useful. The analysis showed that benefits and opportunities categories 

took first and second place, respectively. Concerning the results, it is clear that SMEs in Saudi 

Arabia see the cloud computing benefits and new business opportunities outriding the costs and 

risks. The risk factors have the third priority as security and privacy issues are common 

concerns in the cloud computing phenomenon. S. Khan et al. (2015) concluded that the cost 

factors were the least important. However, their study cannot be generalised to SMEs elsewhere 

in Saudi Arabia, because only one city (Riyadh) was involved in the study survey. This thesis 
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will fill in this aspect of the literature gap by collecting data from the three largest cities in the 

Kingdom of Saudi Arabia, namely: Riyadh, Jeddah, and Dammam.  

3.5. Research Gaps 
Several studies have identified the factors influencing organisations’ decision to adopt cloud 

computing as discussed earlier. Although, SMEs represent the majority of businesses in any 

country (Alshamaila et al., 2013a; Mikkonen & Khan, 2016), most of the literature describes 

the use of cloud computing only by large organisations (Gupta et al., 2013). There are fewer 

studies exploring the SME context (Alshamaila et al., 2013a). There is an urgent need to 

understand the issues related to SMEs’ cloud computing adoption (Marston et al., 2011). 

Moreover, previous researchers, such as Gupta Seetharaman, & Raj (2013), studied the 

adoption and the usage of cloud computing in SMEs in the context of Singapore, Malaysia, and 

India. They identified the factors, such as duration of implementation, integration between 

cloud computing and other technological services in the firm, and level of customisation of 

cloud-based solutions, that need to be explored in future studies. In our knowledge, no study 

has addressed these factors yet. Besides that, other researchers have also encouraged future 

researchers to explore more factors in a different context (Abdollahzadehgan &Hussein, 2013; 

Alshamaila, Papagiannidis, & Li, 2013; Bhat, 2013). Hence, the purpose of this study is to build 

an enhanced model of factors affecting the adoption of cloud computing in small and medium 

enterprises by advancing the prior works and incorporating these factors into our model, as 

presented in Chapter 4.   

3.6. Summary 
This chapter has reviewed the relevant literature on the topic of SMEs adoption of cloud 

computing, by looking at cloud computing definitions, characteristics, delivery models and 

types. Also, several characteristics of the small and medium-sized enterprise have been outlined 
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to provide the reader with a better understanding of the study context, and especially how SMEs 

operate in Saudi Arabia. From the reviewed studies, the subject of cloud computing being 

accepted by SMEs is still evolving, and it is an ambiguous scenario.  Several studies (Alkhater, 

Chang, Wills, & Walters, 2015; Gupta et al., 2013; S. Khan et al., 2015; Yamin & Al Makrami, 

2015), agree that more work needs to be done in the Saudi context to explain the hesitancy of 

SMEs to embrace cloud computing. This study contributes to the body of knowledge by 

considering new factors such as: duration of implementation, software package customisation, 

smooth integration and data synchronisation, and undertaking a trial run to see if the cloud-

based system will actually work. The next chapter will review and illustrate the TOE framework 

and other technology adoption-dominated theories, in order to explain the construction of the 

theoretical framework for the conceptual model for this study.  



 38 



39 

Development of the Conceptual Model 

4.1. Introduction  
This chapter presents the enhanced conceptual model devised for this study. The Technology-

Organisational-Environmental (TOE) framework is the theoretical basis for constructing the 

conceptual model. Additionally, there is a new context – social - which emerged during the 

investigation phase as reported later in Chapter 6. Several new factors are incorporated into the 

technology, organisational, and environmental contexts. The following sections describe the 

enhanced conceptual model, the incorporated factors, and the developed hypotheses.  

4.2. The Enhanced Conceptual Model (ECMACC) 
The following subsections describe in detail the enhanced conceptual model for the adoption 

of cloud computing by SMEs. The theoretical background that underpins the construction of 

the model is described and justified. Also, factors that are incorporated into each context in the 

enhanced model are listed and defined.   

4.2.1. Theoretical background (TOE) 

The theoretical background used to create the conceptual framework for this study is the 

Technology- Organization- Environmental Framework (TOE) developed over two decades ago 

by Depietro et al. (1990). The framework has been further developed in more recent times to 

examine new technology adoption factors at the firm level (Alkhater, 2017; Alshamaila, 

Papagiannidis, & Li, 2013b; Gangwar et al., 2015). The TOE framework covers three aspects 

that influence the process of technology adoption (Zhu & Kraemer, 2005). According to Chau 

and Tam (1997), the TOE framework is considered suitable for assessing the factors affecting 

the adoption of emerging technology such as cloud computing. Based on the TOE framework, 

the factors influencing technology adoption are categorised into three context, namely: 

technological context: the internal and external technologies related to the organisation (Baker, 
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2012), organisational context; the recourses and characteristics of the firm, e.g. size, scope, and 

senior management (Zhu & Kraemer, 2005), and environmental context; the context in which 

a firm operates, such as the industry, its competitors, and technology providers (Alshamaila et 

al., 2013a). 

4.2.2. Justification for using the TOE framework 

The TOE framework has been used widely to study factors influencing the decision to adopt 

various technological innovations. It has also been applied in the SME context. For example, 

M. Rashid (2001) used the TOE framework to study e-commerce technology adoption in New

Zealand by SMEs. A decade later, Low, Chen, and Wu (2011) utilised the TOE framework to 

investigate the factors that affect the adoption of cloud computing by firms in the high-tech 

industry. The TOE framework is a good tool for examining the factors that influence the 

likelihood of Computerised Accounting IS (CAIS) adoption in Malaysia.  

On the issue of cloud computing adoption by SMEs, the TOE framework has effectively 

demonstrated its ability to present factors that affect a company’s decision to adopt technology 

innovations. For example, Alshamaila et al. (2013a) investigated the drivers and inhibitors of 

cloud computing adoption among SMEs in the United Kingdom, with an emphasis on the 

advantages available to SMEs in terms of expanding their ability to deliver products or services 

over larger geographical areas. The authors used the technology-organisation-environment 

(TOE) conception as their theoretical foundation. Another study by Li et al. (2015) tested the 

impact of TOE drivers on cloud adoption decisions among SMEs, with an emphasis on solving 

the problem of whether the TOE elements per se drive the decision versus the alternative that 

trust mediates those elements. Thus, this study used the TOE framework for its strong 

theoretical basis to develop the enhanced conceptual model for predicting the factors affecting 

SMEs’ decision to embrace cloud computing.   



41 

4.3. Development of ECMACC 
The enhanced conceptual model used in this study maintains the core structure of the TOE 

framework. However, a new construct, that is, “social influence” came to the fore during 

qualitative interview and it has been added to the research model. The social influence construct 

is discussed in Chapter 6 (subsection 6.4.2.3) of this thesis. We have already referred to the lack 

of studies undertaken on the factors affecting the adoption of cloud computing in the SME 

context, particularly in Saudi Arabia. Moreover, when examining the studies that have been 

done it is evident that most studies have focused on specific factors that affect firms’ decisions 

to adopt cloud computing such as cost, security and data privacy. Gupta et al. (2013), identified 

several factors that impact adoption of cloud computing decision by SMEs but have not been 

examined in prior studies. These factors were cloud package customisation, duration of 

implementation, integration and synchronisation, which have not been examined previously. 

The ECMACC incorporates these new factors and validates their influence on SMEs’ decisions 

to adopt cloud computing with real-time evidence from a little explored context, Saudi Arabia. 

The inclusion of these new factors is envisaged to advance the literature on adoption of 

technology further. As can be seen in Table 4.1 below, the factors incorporated into ECMACC 

for this study are streamed from the most influential factors alongside others which emerged in 

this investigation. Therefore, the new factors were incorporated into the conceptual model for 

this study. The following sections illustrate each context and factor that has been incorporated 

in the conceptual model (see Figure 4.1). 
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Table 4.4-1 Review of factors affecting cloud computing adoption in SME in ECMACC 
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(Saedi & Iahad, 2013) ü ü ü ü ü ü ü 

(Gupta et al., 2013) ü ü ü ü
(Cheng et al., 2014) ü ü ü ü

(HAJI SALUM & Rozan, 2017) ü ü ü ü ü ü ü 

(Stieninger & Nedbal, 2014) ü ü ü ü ü ü ü 

(Wilson, Khazaei, & Hirsch, 2015) ü ü ü ü ü ü ü 

(SMALL, 2016) ü ü ü ü ü 
(Yeboah-Boateng & Essandoh, 2014) ü ü ü ü ü 
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(Li et al., 2015) ü ü ü ü
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(Werfs et al., 2013) ü ü
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Figure 4-1 Enhanced conceptual model for this study (ECMACC) 

4.2.1 Technological factors and hypotheses development 

Technological context refers to the internal and external technologies that organisations employ 

(Baker, 2012). Included here are the nature of the technology, its availability, hardware and 

software features, interoperability and other similar considerations. In this context, ten factors 

are incorporated into the enhanced conceptual model, presented in Figure 4.1. There is a 

combination of new factors (customisation, duration of implementation, integration of cloud 
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computing), and several factors adapted from previous studies (cost reduction, ease of use, 

security, data privacy, trialability), as well as factors that emerged from the exploratory phase 

(availability, expected benefits), as reported in Chapter 6. The following define and describe 

each factor in the technological context for ECMACC. 

4.3.1.1. Availability 

The importance of keeping the technology running and minimising the downtime to the lowest 

possible rate is critical to businesses, as systems are expected to be available 24/7 (Avram, 

2014). In the cloud computing environment, where services are delivered online, several 

organisations have considered the availability of cloud-based services as important features 

before moving their system to the cloud computing environment (Alkhater, Walters, & Wills, 

2017). In the SME context, several studies (Cheng et al., 2014; Doherty et al., 2015; Mahara, 

2013; Stieninger & Nedbal, 2014) have looked at the importance of availability and reliability 

of cloud-based services.  For this study, availability of cloud computing services emerged 

during the investigation and validation of the initial conceptual model (Alghamdi, Dharmendra, 

& Milind, 2018). As reported in Chapter 6 (subsection 6.32.1). The majority of interviewed 

experts flags the availability of cloud computing services for SMEs in Saudi Arabia as 

important factor. Consequently, the following hypothesis was developed to assess the 

significance of the relationships between the availability of cloud computing services and the 

SMEs’ decisions to adopt cloud computing.   

H1: Increased availability of the cloud-based solution will increase the likelihood of 
SMEs adopting cloud computing. 

4.3.1.2. Cost reduction 

The full potential of cloud computing technology depends on dramatically changing the pricing 

mechanism for information technology resources (Hsu, Ray, & Li-Hsieh, 2014). The flexibility 

and scalability of cost structure that the cloud computing environment provides is considered 
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to be a crucial advantage (Avram, 2014). Cost aspects of cloud computing have been 

documented in many empirical studies (Doherty et al., 2015). In the SME context, avoiding the 

upfront IT expenses that cloud computing features enables smaller firms to use technologies 

much more cheaply than the traditional technology (Avram, 2014). Cost savings are what 

encourages SMEs to adopt cloud computing. Cost reduction was incorporated into the 

technological context for ECMACC in two steps. First, a thorough review of the most relevant 

studies was conducted which found that cost reduction is the main factor prompting SMEs to 

think about moving to cloud computing, as presented in Table 4.1. Cost reduction was validated 

by the majority of experts interviewed for this study (Chapter 6, subsection 6.3.2.1). Thus, the 

following hypothesis was developed to test the relationship between cost reduction and SMEs’ 

decisions to adopt cloud computing.  

H2: Cost reduction will increase the likelihood of SMEs adopting cloud computing. 

4.3.1.3. Ease of use 

If the employees believe that the new application is hard to use or too complicated, the 

likelihood of the new innovation being accepted is limited (Davis, 1989). Conversely, less 

training will be needed when it is adopted and implemented. For example, the availability of 

making business transactions via less powerful devices, such as smartphones, will increase the 

acceptance of an innovation (Marston et al., 2011). For SMEs, the availability of ‘tech savvy’ 

employees is rare, and is highly dependent on the industry the firm operates. Ease of use is one 

of the most common factors in technology adoption. In cloud computing technology, services 

can be delivered from a distance, for example, a firm in Saudi Arabia could use a cloud service 

from a provider based in the U.S. or Australia, but these services are not always transferable to 

Saudi Arabia. Therefore, ease of use is one of the first factors that impacts on an organisation’s 

adoption of any technological innovation, including cloud computing. Several studies have 

reported evidence regarding the influence of software useability on the adoption decision 
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(Gupta et al., 2013; Saedi & Iahad, 2013; Wilson et al., 2015).  Ease of use has been found one 

of the most influential factors as shown in Table 4.1. It was strongly supported by most of the 

technological experts who were interviewed for this study (Chapter 6, subsection 6.3.2.1). Thus, 

the following hypothesis was developed to test the relationship between technology ease of use 

and SMEs’ decision to adopt cloud computing.  

H3: Ease of use of the cloud-based software will increase the likelihood of SMEs 

adopting cloud computing. 

4.3.1.4. Data privacy 

The fear of losing control over data is an important inhibitory factor in cloud computing 

adoption (Sen, 2013). The idea of letting someone (e.g. technology providers) handling, 

managing, or storing your organisation’s data is not easy to accept (Sen, 2013). Indeed, the 

various concepts of privacy protection differ from one country to another, which makes data 

privacy in the cloud environment a major issue in a firm’s adoption decision (Senarathna et al., 

2016). For SMEs, the privacy concerns strongly influence decision-makers so that they think 

twice before storing their organisations’ data in the cloud environment. Many empirical studies 

have found that data privacy is a critically important factor impeding SMEs from utilising such 

powerful technology (see Table 4.1). Considering data privacy as part of the technological 

context for ECMACC was an easy decision to make. During the exploration and validation 

phases of this study, most technology experts, as reported in Chapter 6 (Subsection 6.3.2.1) 

supported data privacy’s effect on the SMEs’ decisions. The following hypothesis was 

developed to measure the relationship between data privacy concerns and SMEs’ decisions to 

adopt cloud services in Saudi Arabia.  

H4: Adequate privacy protection procedures of the cloud-based solution will increase the 

likelihood of SMEs adopting cloud computing. 
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4.3.1.5. Expected benefits 

Technology adoption can provide several benefits for businesses and other types of 

organisations. Beyond cost benefits, decision-makers assume that implementation of a 

technological innovation should deliver some advantages such as improving internal business 

processes and improving customer relationships (Alkhater et al., 2017; Borgman et al., 2013; 

Park & Ryoo, 2013). For SMEs, the perceived expected benefits arising from their decision to 

adopt a technological innovation has been reported (Alshamaila et al., 2013b; Kannabiran & 

Dharmalingam, 2012). The following hypothesis was developed in order to examine the 

relationship between the expected benefits from using cloud computing and SMEs’ decision to 

adopt cloud computing. 

H5: Expected benefits will increase the likelihood of SMEs adopting cloud computing. 

4.3.1.6. Duration of implementation 

Adoption of technology is a time taking process. While some new technologies can be relatively 

easy to put into operation and be completed quickly, the adoption of other technologies can be 

very time intensive. If the changes need to occur immediately, a lengthy adoption process may 

not be possible as a solution is critically time-sensitive (Brinkerhoff, 2006). The duration of 

new technology implementation emerges here because it can also be disruptive to normal 

operations. Therefore, implementation time for a new technology is a highly critical aspect for 

businesses. For this study, the duration of the implementation time was noted by one analysis 

(Gupta et al., 2013). To the best of our knowledge this study is the first to confirm and examine 

the impact of this factor in the SME context (see Table 4.1). The effect of the time that would 

be taken to implement cloud computing was confirmed by most experts interviewed (Chapter 

6, see subsection 6.3.2.1). So the following hypothesis was developed to examine the 

relationship between the duration of cloud computing services and SMEs’ decision to adopt 

cloud computing.  
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H6: Lesser time to implement a cloud-based solution will increase the likelihood of 

SMEs adopting cloud computing. 

4.3.1.7. Integration with existing technology 

The process of integrating new technologies can range from being smooth to highly disruptive 

in the adopting organisation. If the integration proposal includes disturbing outcomes, then the 

organisation can choose to resist this opportunity to peruse it (Christensen, 2013). The ability 

for the organisation to put in place a smooth integration plan is very important : a negative 

impact could badly affect revenues, reduce employees’ satisfaction, and lead to higher 

employee turnover (Christensen, 2013). Since the organisation needs to operate with different 

providers, smooth integration is a critical issue (Kim et al., 2009). Benefits can be optimised 

when each of the existing platforms can communicate efficiently with the new technologies 

being introduced. For example, a new financial software package will yield favourable results 

if it can interface with the human resources department’s system. Data synchronisation is a 

critical consideration when adopting new technologies because it is a major advantage when 

various systems can share pertinent data across the organisation’s many functions (Luftman, 

Kempaiah, & Nash, 2006).  

For this study, a consideration of the integration between cloud computing services and existing 

technological systems within an organisation was recommended by Gupta et al. (2013) for 

future analyses. This study found that very few studies have considered this factor. In fact, most 

studies have focused on the technical side of integration. This study then, focused on how the 

capability of integration between cloud-based solution and current technology influences the 

decision to accept cloud computing. As reported in Chapter 6 (subsection 6.3.2.1), this factor 

was considered by most technology experts. Accordingly, the following hypothesis was 

developed to examine the relationship between the integration of the cloud-based solution and 

an SME’s decision to adopt cloud computing. 
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H7: The Ability to integrate the cloud-based solution with existing technology will increase the 

likelihood of SMEs adopting cloud computing. 

4.3.1.8. Security 

Security is a major concern in the cloud computing adoption process (Alkhater, Wills, & 

Walters, 2015; Alshamaila et al., 2013a).	Burtescu (2010) declared that security procedures 

associated with a cloud solution are important elements in determining whether cloud services 

are accepted or otherwise. Although SMEs differ in how they manage their data compared to 

large enterprises, in most cases the both share the same security concerns about cloud 

computing services (Alkhater et al., 2017; Kim et al., 2009). On the other hand, regarding the 

nature of SMEs’ limited resources, several authors have found that cloud computing is a more 

secure choice for SMEs than developing or managing their own system internally (Gupta et al., 

2013). Security was reported by most of technology experts as a major factor in SMEs’ cloud 

computing decision, as reported in Chapter 6 (see subsection 6.3.2.1). The following hypothesis 

was developed to examine the relationship between the security environment of a cloud-based 

solution and an SME’s decision to adopt cloud computing. 

H8: Well-defined security procedures of the cloud-based solution will increase the likelihood 

of SMEs adopting cloud computing. 

4.3.1.9. Software-package customisation 

Software-package customisation is the act of modifying software to meet specific 

organisational requirements. Since many businesses can find value in the same software, 

developers tend to construct packages that meet customers’ needs. However, all organisations 

are different and may find value in receiving a tailored software package (Weiss & Schweiggert, 

2013). SMEs do business in significantly different ways from large companies or multinationals 

(McAdam, 2002). Several studies have reported software customisation for SMEs and as an 

example, Zach and Erik Munkvold (2012) justified several reasons for ERP customisation 
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including unique business process, ownership type, and stage of firm’s growth. Customisation 

of a cloud-based solution varies markedly in terms of shared pool of technological resources, 

as explained in Chapter 3 (see subsection 3.2.1). Customisation of a cloud-based solutions is a 

unique ECMACC factor. This study confirms evidence provided by technology experts, as 

reported in Chapter 6 (subsection 6.3.2), that SME’s decision to adopt cloud services is greatly 

affected by the level and type of customised cloud-based service. The hypothesis below was 

developed to measure the relationship between availability of customised cloud-based services 

and SMEs’ decision to adopt cloud computing. 

H9: The availability of customised cloud-based software packages will increase the likelihood 

of SMEs adopting cloud computing. 

4.3.1.10. Trialability 

A trial run is a strategy of integrating a new technology by testing it first but some organisations 

may resist the trial phase because they want to implement the new technology quickly 

(Edmondson, Bohmer, & Pisano, 2001). Trial runs require time and resources to manage 

properly. This opportunity may be waived because business leaders decide to integrate the new 

as fast as possible, yet elsewhere  leaders perceive new technologies as disruptive for the 

organisation in routines, procedures and goals (Edmondson et al., 2001). For SMEs, trialling 

cloud services has been identified as important, especially in developing countries such as Saudi 

Arabia where cloud computing adoption is significantly not widespread. Indeed, trialability was 

supported by experts in Chapter 6 (see subsection 6.3.2.1). Subsequently, the following 

hypothesis was developed to examine the relationship between the availability of trials and an 

SME’s decision to adopt cloud computing. 

H10: Trialability of the cloud-based solution will increase the likelihood of SMEs adopting 

cloud computing. 
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4.3.2. Organisational factors and hypothesis development 

Organisational context refers to a firm’s characteristics such as their employees’ level of 

education, senior or executive management, and physical resources and procedures (Zhu & 

Kraemer, 2005). In this context, three factors are incorporated into the enhanced conceptual 

model, presented in Figure 4.1: top/senior management support, knowledge of cloud 

computing, and information technology readiness. The following define each factor in the 

ECMACC model. 

4.3.2.1. Top/Senior management support 

Top/senior managers regularly and crucially influence the innovation adoption decision 

(NoufAlkhater, Walters, & GaryWills, 2014). Their decisions ensure sufficient resources are 

allocated for that technology (Premkumar and Potter, 1995; Annukka, 2008). According to Thong, 

Yap, and Raman (1997), top/senior managers support has been identified as a key factor for 

effective IS implementation in small businesses. Several studies have documented the impact of 

top/senior management support on cloud computing adoption (Alkhater, 2017; Alshamaila et al., 

2013b; Ramdani, Kawalek, & Lorenzo, 2009). For this study, top/senior management support was 

identified as an important factor for cloud computing adoption by SMEs. Furthermore, experts’ 

opinions as reported in Chapter 6 (subsection 6.3.2.2) validated it. Here the following 

hypothesis is presented for examining the relationship between top/senior management support 

and SMEs decision to adopt cloud computing.   

H 11: The support for a cloud-based solution from top/senior managers will increase the 

likelihood of SMEs adopting cloud computing. 

4.3.2.2. Cloud computing knowledge 

Cloud computing is a new technological paradigm that has significantly changed the way IT 

resources are delivered (Mohammed, Ibrahim, & Ithnin, 2016). On this basis the value of 

awareness and the knowledge regarding the technology among decisions-makers is a serious 
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component of cloud computing adoption (Tarmidi, Rasid, Alrazi, & Roni, 2014). According to 

Gartner, about 20% of government agencies that employ cloud computing are more effective 

in terms of service delivery (Mohammed et al., 2016). For SMEs, the lack of knowledge about 

new technological innovation impedes them from utilising the benefits. A study by 

Mohlameane and Ruxwana (2014) argued that the main cause of this among SMEs in South 

Africa was a poor level of knowledge of cloud computing. For this study, cloud computing 

knowledge refers to the level of an IT staff’s awareness and knowledge. This factor emerged 

during the investigation and validation phases of this study, as reported in Chapter 6 (subsection 

6.3.2.2). Here the hypothesis that follows was developed in order to examine the relationship 

between the IT staff’s knowledge of cloud computing and an SME’s decision to adopt cloud 

computing.  

H 12: A reasonable level of cloud computing knowledge among IT staff will increase the 

likelihood of SMEs adopting cloud computing. 

4.3.2.3. Information technology readiness 

It is now evident that information technology is a critical component of all organisations and 

how they operate. Therefore, technological resources are an important asset for gaining a 

competitive advantage over rivals. These resources include but are not limited to, highly skilled 

technical personnel, hardware or software. Previous studies have found that these technological 

resources have influenced organisations’ decisions to move to cloud computing (Low et al., 

2011). For this study, technology readiness refers to technology recourses within the firm such 

as PCs, hardware, software, and IT staff. As noted previously, IT readiness affects the decision 

to adopt cloud computing and most of technology experts interviewed for this thesis agreed on 

its importance (see Chapter 6, Subsection 6.3.2.2). Developed here was the following 

hypothesis to examine the relationship between IT readiness and an SME’s decision to adopt 

cloud computing. 
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H 13: Technological readiness will increase the likelihood of SMEs adopting cloud computing. 

4.3.3. Environmental factors and hypotheses development 

As noted previously, environmental context refers to the scenario in which a firm operates, such 

as industry, competitors, and technology providers (Alshamaila et al., 2013a). These factors 

also include the role of government and its policies, legislation and regulations, the role of 

industry, as well as other related considerations. In this context, five factors are incorporated 

into the enhanced conceptual model, presented in Figure 4.1. They which derive from what 

previous studies have reported, namely: firstly, competitive pressure, role of government, 

vendor reputation; and secondly, factors that emerged during the investigation phase, i.e. 

national technology infrastructure, local data centre. The following subsections define each 

factor in the environmental context for the ECMACC concept. 

4.3.3.1. Competitive Pressure 

Organisations in highly competitive markets will always invest in new products and processes 

(Boone, 2000). Regardless of the size of an organisation, more competitors means there are 

more pressures to overcome (Vives, 2008). With regards to technological innovation, studies 

have found that competitive pressure plays a significant role in the cloud computing acceptance 

decision (Gangwar et al., 2015; Low et al., 2011). Competitive pressure for this study refers to 

the intensity of competition and has been noted elsewhere as an important factor in predicting 

new technology adoption (Nedev, 2014; Oliveira, Thomas, & Espadanal, 2014). Moreover, 

competitive pressure was supported by most of technological experts, as reported in Chapter 6 

(subsection 6.3.2.3). For this reason, the following hypothesis was developed to examine the 

relationship between competitive pressure and an SME’s decision to adopt cloud computing in 

Saudi Arabia.  

H 14 A high level of competition will increase the likelihood of SMEs adopting cloud 

computing. 
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4.3.3.2. Role of government 

Government regulations have a major impact on firms’ activities; they can promote or hinder 

them from adopting a new technology (Nedev, 2014). Government support for new technology 

will help the adoption of cloud computing to increase. However, the lack of cloud technology-

specific regulations or policies makes organisations hesitant to do so (Nkhoma, Dang, & De 

Souza-Daw, 2013). In the case of developing countries, fewer developed cloud computing 

policies and regulations are evident and there is less effect on the decision to adopt cloud-based 

services (Zhu & Kraemer, 2005). For this study, the role of government means any activities 

undertaken by the government in relation to cloud computing. In Saudi Arabia, government 

technology authorities (e.g. CITC, MCIT) are developing new cloud computing policies, and 

currently introducing some online services which are in the cloud for both the public and private 

sectors. Most of technology experts validated the government’s influence on SMEs’ decisions 

to adopt cloud computing in Saudi Arabia, as reported in Chapter 6 (subsection 6.3.3.3). Here 

the following hypothesis was developed to examine the relationship between the role of 

government and an SME’s decision to adopt cloud computing in Saudi Arabia. 

H 15: The availability of supportive government regulations will increase the likelihood of 

SMEs adopting cloud computing.  

4.3.3.3. Vendor reputation 

In cloud technology, a third party manages a firm’s data. Therefore, the trustworthiness of the 

cloud provider becomes a critical element in the adoption of cloud computing (Habib, Hauke, 

Ries, & Mühlhäuser, 2012). The more confident businesses feel about technology providers, 

the more positively they will take up cloud computing (K. M. Khan & Malluhi, 2010). In the 

SME context, it has been found that a lack of vendor trust is an obstacle (Doherty et al., 2015). 

For this study, vendor’s reputation refers to the image and good name of a technology provider. 

For instance, in a market like Saudi Arabia, where cloud computing is rarely adopted by SMEs, 
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most of experts agreed on the positive influence of trust in such technology (cloud computing) 

on SMEs’ decision to adopt, as reported in Chapter 6 (subsection 6.3.3.3). Thus, the following 

hypothesis was devised to test the relationship between the vendor’s reputation and an SME’s 

decision to adopt cloud computing. 

H 16: Trust in technology providers/vendors will increase the likelihood of SMEs adopting 

cloud computing. 

4.3.3.4. National technology infrastructure 

Cloud computing technology provides IT resources over the Internet. This new IT delivery 

model has several fundamental requirements. For instance, cloud providers find it difficult to 

deliver services to organisations located in rural or regional areas where infrastructure is not 

well developed. Studies have found this to be the case in developing countries (Kshetri, 2010; 

Sabi, Uzoka, Langmia, & Njeh, 2016). For the purpose of this thesis, national technology 

infrastructure refers to any technology-supporting infrastructure. Saudi Arabia is considered to 

be a developing country, but the government is investing massively in ICT infrastructure to 

enable SMEs access to cloud computing. In this thesis most of technology experts supported 

the contention of national technology infrastructure impacting SMEs’ decisions to adopt cloud 

computing. Thus, the following hypothesis was proposed to examine the relationship between 

national technology infrastructure and SMEs’ decision to adopt cloud computing. 

H17: Availability of advanced national technology infrastructure will increase the likelihood 

of SMEs adopting cloud computing.  

4.3.3.5. Local data centre 

The question about physical location of data stored in the cloud computing environment is hard 

to answer. In fact, the power of cloud computing technology derives from its ability to connect 

countless computers and servers together (Jaeger, Lin, Grimes, & Simmons, 2009). This data 

hosting nature of the cloud computing environment affects a business’ trust in cloud services 
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(Alkhater et al., 2017). In this thesis, the local data centre refers to the physical place where 

cloud computing providers store and/or exchange organisations’ data. Based on experts’ 

interviews, as reported in Chapter 6 (Subsection 6.3.3.3), there is a lack of local data centres in 

Saudi Arabia. Therefore, the following hypothesis was posited to examine the relationship 

between availability of a local data centre and an SME’s decision to adopt cloud computing.   

H18: The availability of a local data centre will increase the likelihood of SMEs adopting cloud 

computing.  

4.3.4. Social context and hypothesis development 

Social context refers to the societal culture and incorporates aspects of religion, traditions, 

customs, and similar. This context emerged during the investigation and validation phase for 

this study, as reported in Chapter 6 (Subsection 6.3.2.4). The following subsection defines the 

cultural factor in the social context for ECMACC as developed for this study. 

4.3.4.1. Culture 

The impact of social and/or cultural factors on new technology adoption has been noted in some 

studies (AlAwadhi & Morris, 2008; Alkhater et al., 2017). This field involves assessments of 

how people generally alter their social behaviours or beliefs when confronted with 

technological media that partially or fully bridge the gap between individual and social action 

(Siddharthan & Narayanan, 2016). For this study, from the cultural perspective, certain cultures 

have higher or lower degrees of resistance to what are seen to be risky or potentially subversive 

situations. With respect to Saudi culture, which is generally a conservative one, there is a 

widespread fear of using external servers and this impedes SMEs’ decisions-makers from 

accepting cloud computing. Indeed, the majority of technology experts involved in this study 

view culture as an important factor, as reported in Chapter 6 (Subsection 6.3.2.4). Thus, the 

following hypothesis was developed to examine the relationship between societal culture and 

SMEs’ decision to adopt cloud computing in Saudi Arabia. 
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H19: The adoption of cloud computing by SMEs is influenced by social culture. 

4.3 Summary 
This chapter began by explaining the enhanced conceptual model of cloud computing adoption 

by SMEs. Utilising the strength of the Technology-Organisation-Environment framework as 

the theoretical basis for the ECMACC, four contexts emerged that characterised the model: 

technological context, organisational context, environmental context, and social context. The 

ECMACC incorporated nineteen factors that have identified affecting SMEs’ decision to adopt 

cloud computing. These factors were the most influential ones according to recent studies. To 

confirm the impact of these factors on SMEs in Saudi Arabia, each factor was commented on 

during the interviews, and the ECMACC was updated accordingly. New factors such as 

duration of cloud computing implementation, customisation, and local data centres, which have 

not been examined previously in the literature, are nonetheless important factors influencing 

the adoption of cloud computing by SMEs. Finally, a hypothesis was developed for each factor 

to examine the relationship between each factor that is incorporated in the ECMACC and an 

SME’s decision to adopt cloud computing in Saudi Arabia.  
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Research Methodology 

5.1. Introduction 
This chapter presents the research methodology of the study. The first section provides an 

overview of qualitative, quantitative, and mixed methods approaches. The second section 

focuses specifically on the mixed methods approach that was used and the rationale for 

choosing it. Thereafter, the research design, study participants, procedures utilised for data 

collection, and the data management and analysis strategies are described. 

5.2. Research Approach 
This section provides an overview of the qualitative, quantitative, and mixed methods approach 

including definitions and characteristics of each approach. Furthermore, a description of the 

selected approach for this study is presented.  

5.2.1. Definitions and characteristics of the qualitative, 
quantitative, and mixed methods approaches 

Qualitative methodology refers to a wide variety of research approaches and techniques for the 

analysis of people’s community, political, economic, religious, cultural, and social beliefs, etc., 

via non-quantitative data. It involves obtaining information about a certain phenomenon or 

multiple phenomena from sources such as textual, spoken or visual materials (Saldana, 2011). 

There are five commonly utilised qualitative approaches: ethnography, narrative, 

phenomenological, grounded theory, and case study (Creswell, 2013). Ethnography focuses on 

observing and documenting the life of a society and/or particular groups of people within it in 

order to render an account of that group’s culture; for example, it may be used when exploring 

foreign people’s or an ethnic group’s culture in an urban street setting (Saldana, 2011). In the 

narrative approach researchers seek to study the lives of individuals by asking them to provide 

stories about their lives, and these stories are organised into a narrative chronology where 
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certain themes or topics are developed to explain what has happened (Creswell, 2003). The 

grounded theory approach attempts to investigate data to construct a theory that is based on the 

participants’ views about certain topics, issues or themes (Creswell, 2003). Despite its 

complexity and length, the grounded theory approach has been employed in thousands of 

studies in many disciplines. The phenomenological approach, in which researchers attempt to 

understand the nature and meaning of things, is essentially concerned with human experiences 

concerning a specific phenomenon, for instance, studying parents’ collective experiences of 

motherhood (Saldana, 2011). Lastly, the case study strategy is one in which researchers focus 

on a specific activity, event, process, or individuals, using several data collection procedures, 

and is bounded by a specific period of time (Stake, 1995). Table 5.1 below summarises the 

characteristics of each approach. 

Table 5-1 Summary of qualitative methods (Sauro, 2015) 

Method Focus Sample 
Size Data Collection 

Ethnography Context or culture  — Observations and interviews 

Narrative Individual experience and sequence  1 to 2 Stories originating from 
individuals and/or documents 

Phenomenology People who have experienced a 
phenomenon, event, issue, etc.  5 to 25 Interviews 

Grounded 
Theory 

A theory based on an assessment of 
the field data  20 to 60 Interviews, then open and axial 

coding 

Case Study Organisation, entity, individual, or event  — Interviews, documents, reports, 
observations 

In contrast, quantitative research methods emphasise the use of  measurements, and  a 

systematic way of investigating certain phenomena (Babbie, 2010). The intent of the 

quantitative research method is to explain relationships within the variables with an intention 

to predict, explain, or control a phenomena (Leedy, 2012). It is mainly concerned with 

presenting data or information in numerical, statistical, mathematical or computation form. In 

fact, the process of measurement is central to quantitative research studies because it provides 
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the fundamental and critical connection between empirical observation and mathematical 

expression of quantitative relationships. Subsequently, a quantitative study usually ends with 

the confirmation, or not of hypotheses that have been tested. The three over-arching approaches 

to quantitative analysis are the descriptive, experimental, and comparative methods (Leedy, 

2005). Firstly, the descriptive approach investigates the current state of a specific situation or 

scenario. According to Williams (2007) this approach involves the identification of attributes 

of a particular phenomenon based on an observational basis, or the exploration of correlations 

between two or more variables. Secondly, the experimental approach, in which researchers 

study the results of an intervention of a specific study group, and measure the outcomes of that 

treatment. Thirdly, the comparative approach is one in which the researcher examines the 

relationships, the cause and effect, between independent and dependent variables. The influence 

that the independent and dependent variables have on each other can be counted (Williams, 

2007).  

The third research paradigm is the mixed methods approach (John W Creswell & Vicki L Plano 

Clark, 2007; Tashakkori & Teddlie, 2003), which basically, within a single study,  incorporates 

procedures for collecting, analysing, and integrating qualitative and quantitative data at some 

stage of the research process (Hanson, Creswell, Clark, Petska, & Creswell, 2005). The mixed 

methods strategy employs a strategic and purposeful combination of qualitative and quantitative 

research methods to generate data that completes the ‘picture’ of a certain problem; it also 

creates in-depth knowledge of participants’ perspectives on specific issues (Saldana, 2011). 

Mixed methods provide the researchers with an opportunity to develop a better understanding 

of research problems and a more complete analysis of what is being investigated (Ayiro, 2012). 

There are four key characteristics of the mixed methods design: interaction, weighting, timing 

and mixing (John W. Creswell & Vicki L. Plano Clark, 2007). Interaction refers to the 

researcher’s decision to allow qualitative and quantitative data to interact with each other or to 
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keep each set of data independent; the mix only happens during the overall interpretation of the 

study or in the conclusion (Greene, 2007). Weighting in the mixed methods design refers to the 

priority given to each of the two different type of data in the study. The researcher can determine 

which dataset has more weight than the other on the basis of the research purpose and data 

analysis procedures (Nataliya V Ivankova, Creswell, & Stick, 2006). Timing in the mixed 

methods design is linked to the order of conducting the study’s data collection and analysis 

processes, and may be either sequential or simultaneous (Creswell, 2014). The fourth 

characteristic of the mixed methods design is mixing, which refers to the way quantitative and 

qualitative data and results are connected when the study is underway. According to Creswell 

(2014) this can occur in different ways during data collection, data analysis, or interpretation of 

the results.  

There are four common types of mixed method design, and all are very commonly used by 

researchers. Specifically, they are the explanatory, exploratory, triangulation and embedded 

designs (John W. Creswell & Vicki L. Plano Clark, 2007). The explanatory design is a 

sequential approach whereby the researcher applies the quantitative method first and then the 

qualitative one. This design is useful when unexpected results emerge from the quantitative 

phase (John W. Creswell & Vicki L. Plano Clark, 2007). The second design is the exploratory 

sequential design, and it involves the qualitative data being collected, first to explore the 

problem in depth, and then, based on the qualitative outcomes, quantitative instruments are 

developed to test these results in larger sets. Hence, this technique is recognised as the 

instrument development design (John W. Creswell & Vicki L. Plano Clark, 2007). The 

convergent design involves the researcher collecting and analysing both qualitative and 

quantitative sets of data at the same time to obtain different but complementary information on 

the same topic (Morse, 1991). The fourth design - embedded design - is similar to convergent 

design, where quantitative and qualitative data are collected and analysed at the same time 
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(Creswell, 2014). This design is used when a researcher needs to answer a secondary research 

question that requires the use of different types of data (Nataliya V Ivankova et al., 2006). The 

procedures for these types are described in Figure 5.1below. 

Figure 5-1 Mixed methods approaches (John W. Creswell & Vicki L. Plano Clark, 2007) 

The present study used sequential exploratory design. An explanation of the rationale, research 

design, research steps, and data management procedures is provided in the following sections. 

5.2.2. Rationale for choosing the exploratory mixed methods 
approach 

Referring to the objectives of this study as presented in Chapter 1, the use of a standalone 

methodology that was exclusively qualitative or quantitative would have not been appropriate. 

However, combining both methods was essential to meeting this study’s objectives and the 

questions to be answered. Given the complexity of the research problem which incorporates 
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new factors in the context of Saudi Arabia, where the adoption of cloud computing is still in its 

infancy, the implementation of exploratory mixed methods is appro. This study’s primary aim 

is to explore the research problem with attention being paid to discovering new factors that have 

been influencing Saudi Arabia’s adoption of cloud computing, what is happening now or should 

happen in the future. Moreover, the study aims to expand the qualitative findings into a larger 

sample. For this reason, the utilisation of both qualitative and quantitative sequential methods 

will lead to a more detailed and comprehensive analysis of the research problem. The 

quantitative and qualitative methods will compensate for the weaknesses in each other (Leedy, 

1993). The implementation of the sequential exploratory method’s criteria, i.e. timing, 

weighting, and mixing, is explained in more detail below. 

Timing 

This study explores an issue in the Saudi Arabian context, where the literature on the research 

topic, as described in Chapter 2, is very limited. This necessitates the use of the sequential 

timing approach, because it will facilitate the exploration, incorporation and testing factors that 

have been suggested by noted research studies. The need to explore the problem in-depth via a 

qualitative approach first and then test the findings via a quantitative approach on a larger scale, 

is aligned with the purpose for this study. According to Creswell (2013), the exploratory 

sequential mixed methods strategy is very useful when the researcher needs to develop and test 

an instrument. This study uses the framework of the sequential exploratory design as devised 

by Creswell and Plano Clark John W. Creswell and Vicki L. Plano Clark (2007). 

Weighting 

Depending on the researcher’s interest, the intended audience, or what has been chosen to be 

emphasised in the study, the priority or weighting of the qualitative approach or the quantitative 

approach is determined (Creswell, 2003). Although the primary purpose for this thesis here is 
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to explore new factors that affect the adoption of cloud computing in Saudi Arabia, utilising the 

qualitative method will consolidate our in-depth understanding of the research problem. 

Subsequently, the findings derived from the qualitative analysis are used to inform the 

development of the later quantitative study. In this study, the qualitative findings, which 

essentially are participants’ opinions, beliefs, perspectives, and such like, about the factors 

affecting the adoption of cloud computing in SMEs in Saudi Arabia, served as the basis for 

building instruments that are integral to the quantitative data collection process. According to 

N. V. Ivankova and Creswell (2009) in this type of design, priority is typically given to

qualitative data. Therefore, the decision was made to give greater weight to the qualitative data 

that would be generated in this research.  

Mixing 

Integration or mixing of different types of data could occur at several stages in the mixed 

methods system, for example, during the data collection phase, during the data analysis process, 

in the interpretation of results, in a combination of phases (Creswell, 2003). For this study the 

combining of qualitative and quantitative data occurs in several stages. Firstly, the results of 

qualitative data serve as the basis for developing the instruments that measure the new factors 

identified by participants, for example: (i) cloud-package customisation; (ii) cloud computing 

duration of implementation; and (iii) cloud-package integration with existing systems. These 

factors are incorporated into the survey in the quantitative data collection process. The second 

data mixing in this study occurs during the interpretation of the final results. For example, the 

findings in the qualitative data about the factors affecting the adoption of cloud computing were 

combined and discussed alongside the quantitative findings. The sequential model developed 

for this study is described in Figure 5.2. 
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Figure 5-2 Sequential Exploration Design (Creswell, 2003a)

5.3. Research Design 
This section describes and explains the systematic approach to conduct this study. Included 

here are the efforts made to ensure the reliability and validity of the study’s findings.  

5.3.1. Research Steps 

Considering how complex it is to conduct a mixed methods study, there are eight basic steps 

recommended for researchers follow in order to be systematic and thorough in their research 

design and execution. According to N. V. Ivankova and Creswell (2009) these eight 

recommended steps are as follows. For the first step, researchers select the mixed methods 

approach that best serves them to address their research problem. They may devise several 

questions prior to deciding which method is suitable for their study, for example would the 

qualitative data or quantitative data alone be sufficient to understand the research problem? 

Would the use of both methods enhance our understanding of the research problem? Are there 

advantages in having both the views, experiences, observations, and similar, of selected 

individuals (qualitative data) and a large representative sample of the population (quantitative 

data)? From the practical side, is there enough time to collect both datasets? Do you have the 

knowledge and skills to conduct both methods? If the answer is “yes”, then the mixed methods 

approach is the best choice. In this study, as explained earlier, employing the mixed methods 

approach was appropriate since the study aimed to explore new factors concerning the adoption 

of cloud computing in SMEs in Saudi Arabia. Importantly, what is tested here are the 
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relationships between the independent variable “factors” and dependent variable, specifically 

the “intention to adopt cloud computing by SMEs”.  

In the second step the researcher determine which mixed methods design is most suitable for 

the study: explanatory, exploratory, embedded, or triangulation method.  In this case the 

purpose of the study and the rationale for adopting the mixed methods approach is justified. 

Also, the researcher should consider aspects such as time required for collecting and analysing 

both qualitative and qualitative data, the weighting given to both datasets and at what stages 

they would be combined. For this thesis the selected mixed methods design was a sequential 

exploratory design, and the rationale for it was explained previously in section 5.2.2  

The third step requires the researcher to prepare a detailed mixed methods purpose statement. 

Typically, this statement consists of a few sentences to describe the overall purpose of the study, 

the purpose of the qualitative and quantitative approaches, and the site and sample of each 

approach. Here, the purpose of the exploratory mixed methods study is to explore in-depth the 

factors affecting the adoption of cloud computing by SMEs in Saudi Arabia. The goal of the 

qualitative phase of this thesis is to investigate what these factors are by interviewing fourteen 

selected technology experts. Another goal of the qualitative phase is to test the relationships 

between the identified factors and SMEs’ decisions to adopt cloud computing utilising a survey 

of 215 IT personnel in different SMEs operating in Saudi Arabia.  

Regarding the fourth step, here the researcher sets out the research questions for the study. 

These questions should demonstrate the need for applying qualitative and quantitative inquiries. 

The qualitative questions should specify the phenomenon to be explored. Conversely, the 

quantitative questions or hypotheses should indicate the relationships between the independent 

variables and the dependent variables in the study. It is recommended for researchers to develop 

mixed methods research questions that span the processes of both qualitative and quantitative 
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data collection. Accordingly, this study seeks to find answers to the three main research 

questions as follows: 

1. Which factors (technological, organisational, environmental) affect the adoption of cloud

computing by SMEs in Saudi Arabia? (qualitative)

2. What are the relationships between these factors and SMEs’ decisions to adopt cloud

computing? (quantitative)

3. What is the impact (positive, negative) of these factors on SMEs’ intentions to adopt

cloud computing in Saudi Arabia? (quantitative)

In step five the researcher chooses the quantitative and qualitative data to be collected. The 

research questions should guide this choice. Researchers should consider the best type of data, 

data that are not too difficult to collect yet enable them to find an answer to the research 

questions.  Typically, the qualitative data that researchers can consider collecting are responses 

to open-response questionnaires and interviews, observations, and artifact analysis. On the 

other hand, quantitative data include close-response questionnaires, test scores, checklists, and 

documents/records of a numerical, statistical nature. At this stage, it is important to decide the 

sample size and weight of each qualitative and quantitative dataset of the study.  Often, 

quantitative data will require a randomly collected large sample to make the study findings 

generalisable to other contexts or scenarios. Meanwhile, qualitative data that is used in general 

small purposeful sample sizes will enable in-depth exploration and understanding of the 

phenomenon. 

Referring to step six, it is advisable for researchers to create a visual diagram or flow chart so 

that all procedures in their study are presented. This step will make the mixed methods appear 

less complicated. Also, it helps in understanding the flow and timing of the qualitative and 

quantitative data collection, the data weighting, and at what stage the mixing of two methods 

occurs within the study. In this way the ‘big picture’ of the research activities is more clearly 

understood. The exploratory design procedures for this study are presented in Figure 5.3. 
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Figure 5-3 Visual diagram for research steps for this study 

Step seven is the phase where researchers decide how the collected data is to be analysed. It is 

recommended to follow the basic procedures for each type of data. Quantitative data can be 

analysed using descriptive and inferential statistical analysis, while qualitative data can be 

examined using code- and theme-based procedures. For both methods, it is always 

recommended that software programs be used to help organise and process the data. 
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Researchers can use software programs such as SPSS for managing and analysing quantitative 

data. While qualitative data can be managed and analysed using software programs such as 

NVivo. In this study, as described above in Figure 5.3, a thematic analysis technique serves to 

analyse the findings of the qualitative data which was filed and managed using NVivo11. The 

quantitative data was collected and filed via the on-line survey tool “SurveyMonkey” and was 

analysed using the IBM SPSS software package for descriptive analysis. Finally, the SmartPLS 

3 software package was suitable for the structural equation model evaluation and analysis.   

The final report is written up in step eight. This report’s structure follows the mixed methods 

design employed in the study. There was clear differentiation between the qualitative and 

quantitative datasets, and the timing of the data collection. In using the sequential exploratory 

mixed methods design the qualitative and quantitative datasets were collected and analysed 

separately, and the findings of each phase should be reported separately to emphasise the order 

and connections between the two phases. Here, the qualitative data are reported first in Chapter 

6, followed by the presentation of the quantitative data in Chapter 7.  A discussion of the overall 

findings is presented in Chapter 8, where the findings of the qualitative method are first 

articulated. These are then analysed statistically. 

5.3.2. Validity and reliability of the research 

Determining the reliability and validity criteria is an important step in any research design, 

including the mixed methods approach is used. To ensure the quality of the findings from the 

study, it was important to measure the quality and reliability of the qualitative and quantitative 

methods, independently. This was considered to be the important initial step in establishing the 

quality in mixed methods analysis (N. V. Ivankova & Creswell, 2009). The validity of the 

quantitative data could be achieved using different classifications such as internal validity, 

content validity, and external validity (Ryan, Scapens, & Theobald, 2002).  In the qualitative 
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domain, the results’ credibility and trustworthiness need to be established by following careful 

verification procedures (Creswell & Miller, 2000). In turn, these procedures should demonstrate 

that the study has been conducted competently and ethically in such a way that the reader is 

convinced the study has merit and highly credible results. It means that the research has 

established new grounds for potential further research and practice (Rallis & Rossman, 2009).  

Validity in mixed methods research refers to the researcher’s ability to develop a meaningful 

and accurate conclusion from all data types used, here quantitative and qualitative (Creswell & 

Plano Clark, 2011). Claiming validity in a mixed methods research project is not an easy task, 

and it is considered by Tashakkori and Teddlie (2003) to be one of the major cause of issues in 

a mixed methods study. In order to avoid any such issues it is suggested that researchers follow 

a systematic approach in designing their mixed methods study (see Figure 5.3), which shows 

how both qualitative and quantitative datasets should be integrated and interpreted (N. V. 

Ivankova & Creswell, 2009).  

 In this study, several procedures were undertaken to ensure the quality of the research findings 

from the qualitative and quantitative methods. First, we assessed the validity from the 

standpoint of the suitability of the chosen mixed methods design. According to Ihantola and 

Kihn (2011) design suitability refers to whether the methods employed in a research study are 

suitable for answering the research questions and if the design matches the research questions. 

Since the main objective of this study was to explore the factors affecting Saudi Arabian SMEs’ 

adoption of cloud computing, it follows that the sequential exploratory mixed methods design 

was deemed the most suitable design for answers to the questions developed for this study. 

For the qualitative phase of this research participating interviewees were selected on the basis 

of: firstly, having worked for more than five years in IT; and secondly, working in an area or 

department which is relevant to an SME’s applications. It was therefore expected those 
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participants would possess the correct type of knowledge and expertise to provide appropriate 

answer to the questions. The interview protocol was piloted with several academics and 

practitioners to ensure that the questions and the structure were valid and clearly understood. 

For the quantitative data stage, an on-line questionnaire was used to collect the data from SMEs’ 

IT employees. To ensure the validity of the , the targeted participants were chosen based on the 

SMEs’ definition provided by the General Authority of Small & Medium Enterprise in Saudi 

Arabia (see Chapter 2) (Mansha’at, 2018). This process ensured that the questionnaire was 

dispatched to the appropriate participants. 

Prior to sending the questionnaire, several steps were taken to ensure its validity: the 

questionnaire design was reviewed and examined by different experts on this topic including, 

academics, PhD students, and external auditors. They assured the researches that its content 

was clear and relevant. Meanwhile, an instrument was devised to measure the new factors based 

on qualitative findings: cloud-package customisation, duration of cloud implementation, and 

cloud computing’s ability to be integrated with existing technologies. Although local data 

centres and national technology infrastructure are currently being considered as new in the 

context of SMEs’ adoption of cloud computing, the questionnaire instruments were developed 

based on previous empirical studies from other contexts and changes were applied to make 

them applicable to for use in this study. The questionnaire was piloted and pre-tested with 

several IT employees and managers, which resulted in a number of modifications being made 

to the wording of the questions and overall length of the questionnaire. In addition, this study 

used the structural equation technique to demonstrate the necessary steps that ensured the 

validity and reliability of the findings (see Chapter 7). The following sections present more 

detail regarding the validity and reliability of the qualitative and quantitative methods used. 
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5.4. Research Participants 
Selecting a study sample with the appropriate respondents is an important part of any research 

design. Researchers should always consider the purpose of the study prior to deciding what sort 

of sample is most suitable for their data collection phase (Onwuegbuzie & Leech, 2007).  For 

instance, when the purpose of the study is to obtain in-depth knowledge about a certain 

phenomenon or issue, a purposive sample is recommended. Conversely, if the purpose of the 

study is to generalise its findings, a random representative sample is suitable. Emphasising the 

complexity of mixed methods design, researchers like Onwuegbuzie and Leech (2007) identify 

24 sampling schemes that can be used for mixed methods design from which a choice can be 

made. Tables 5.2 and 5.3 below summarises the descriptions that are associated with each 

scheme. The following sections provide demographic information about the participants for of 

the qualitative and quantitative phases, and how the participants were selected.   



74 

Table 5-2 Major Sampling Schemes in Mixed Methods Research (Onwuegbuzie & Leech, 2007) 

Sampling Scheme Description 

Simple a Every individual in the sampling frame (i.e., desired population) has an equal and 
independent chance of being chosen for the study. 

Stratified a 
Sampling frame is divided into sub-sections comprising groups that are relatively 
homogeneous with respect to one or more characteristics and a random sample from 
each stratum is selected. 

Cluster a Selecting intact groups representing clusters of individuals rather than choosing 
individuals one at a time. 

Systematic a Choosing individuals from a list by selecting every kth sampling frame member, where 
k typifies the population divided by the preferred sample size. 

Multi-Stage 
Random a 

Choosing a sample from the random sampling schemes in 
multiple stages. 

Maximum Variation Choosing settings, groups, and/or individuals to maximize the range of perspectives 
investigated in the study. 

Homogeneous Choosing settings, groups, and/or individuals based on similar 
or specific characteristics. 

Critical Case 
Choosing settings, groups, and/or individuals based on 
specific characteristic(s) because their inclusion provides the 
researcher with compelling insight about a phenomenon of interest. 

Theory-Based Choosing settings, groups, and/or individuals because their inclusion helps the 
researcher to develop a theory. 

Confirming 
Disconfirming 

After beginning data collection, the researcher conducts subsequent analyses to verify 
or contradict initial results. 

Snowball/Chain Participants are asked to recruit individuals to join the study. 

Extreme Case Selecting outlying cases and conducting comparative analyses. 

Typical Case Selecting and analysing average or normal cases. 

Intensity Choosing settings, groups, and/or individuals because their experiences relative to the 
phenomena of interest are viewed as intense but not extreme. 
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Table 5-3 Major Sampling Schemes in Mixed Methods Research (Onwuegbuzie & Leech, 2007) 

Sampling Scheme Description 

Stratified Purposeful Sampling frame is divided into strata to obtain relatively homogeneous sub-groups and 
a purposeful sample is selected from each stratum. 

Criterion Choosing settings, groups, and/or individuals because they represent one or more 
criteria. 

Opportunistic Researcher selects a case based on specific characteristics (i.e., typical, negative, or 
extreme) to capitalize on developing events occurring during data collection. 

Mixed Purposeful Choosing more than one sampling strategy and comparing the results emerging from 
both samples. 

Convenience Choosing settings, groups, and/or individuals that are conveniently available and 
willing to participate in the study. 

Quota Researcher identifies desired characteristics and quotas of sample members to be 
included in the study. 

Multi-Stage 
Purposeful Random 

Choosing settings, groups, and/or individuals representing a sample in two or more 
stages. The first stage is random selection and the following stages are purposive 
selection of participants. 

Multi-Stage 
Purposeful 

Choosing settings, groups, and/or individuals representing a sample in two or more 
stages in which all stages reflect purposive sampling of participants. 

Politically Important 
Case 

Choosing settings, groups, and/or individuals to be included or excluded based on their 
political connections to the phenomena of interest. 

Random Purposeful Selecting random cases from the sampling frame and randomly choosing a desired 
number of individuals to participate in the study. 

Note: a Represent random (i.e., probabilistic) sampling schemes. All other schemes are non-random 

5.4.1. Qualitative phase 

Since the main purpose of the qualitative phase was to obtain in-depth knowledge of cloud 

computing in Saudi Arabian SMEs, a purposive sample scheme was chosen because it enables 

researchers to best understand the phenomenon (Heigham & Croker, 2009). The selection of 

purposive sampling consisted of first establishing a sampling frame which meant identifying as 

many small to medium-sized technology providers in Saudi Arabia as possible. In this first 

phase of creating the sampling frame, the firms had to be specialising in information 

technology, with or without cloud computing as part of their services. Second, the participants 

who worked for these businesses had to fulfil one of three criteria, namely: (1) have worked for 

more than five years in IT; (2) have worked in the area of cloud computing solutions; or (3) 

they had some influence over marketing decisions in their respective SME. These criteria served 
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to ensure that the participants possessed the appropriate expertise to answer the questions. As 

well, the selection of participants was mixed in that it included: firstly, certain international 

technology providers, for example Microsoft and Oracle; secondly, some major local 

technology providers like the Saudi Telecommunication Company (STC), Mobily, and ELM; 

and thirdly, some smaller, local technology providers. This mixture of participants from 

different technology providers throughout Saudi Arabia established a reasonable basis for 

obtaining a comprehensive understanding of the topic. 

After selecting the desired sample, researchers should decide on the appropriate sample size for 

the study. This is an important step as it determines the extent to which researchers can make 

statistical and/or analytical generalisations (Onwuegbuzie & Collins, 2007). For this study’s 

qualitative phase, a request for participation was sent to all of the identified companies in the 

sample frame, screened first-wave responses to target those firms that offered cloud computing 

services. The percentage of companies responding was 41.5%, and of these 25 offered cloud 

computing services. A follow-up request for participation from the 25 firms resulted in a list of 

16 experts who were willing to be interviewed. However, two respondents were unable to meet 

the remaining requirements, but still the aforementioned process provided a foundation for data 

saturation, which occurred within the first 12 interviews, given that the range of interviewees 

represented the true range of experiential types in the population (Guest, Bunce, & Johnson, 

2006). The participants’ profiles are explained in more detail in Chapter 6, indicating the 

knowledge base of each participant in this phase.  

5.4.2. Quantitative phase 

After identifying the factors affecting the adoption of cloud computing by SMEs as articulated 

by the interviewed experts, the remaining research objectives focused on testing the impact of 

all these factors and assessing the relationship between them and the SMEs’ intention to adopt 
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cloud computing. The purpose of the quantitative phase was to test the factors incorporated in 

the research model presented in Chapter 3, with a large sample size taken from the targeted 

SMEs’ population.  According to Onwuegbuzie and Collins (2007) if the researcher’s goal is 

to obtain insights into a phenomenon, then researchers should intentionally select individuals, 

groups, and settings that maximise readers’ understanding of the underling phenomenon. Other 

scholars refer to this sampling technique as a non-probability sampling technique (Cohen, 

2011). The selection of a sample is not required in non-probability techniques, because it is 

based on the researcher’s decision (Henry, 1990). However, the researcher needs to carefully 

consider the availability of resources prior to deciding on the final sample technique for his or 

her study (Saunders, Lewis, & Thornhill, 2009). For this phase of the study, the convenience 

sampling technique was utilised. Referring to the sampling table. Table 5.3, the participants’ 

responses were based on their availability and willingness to participate. Therefore, the sample 

frame was selected on a basis of how SMEs are defined in Saudi Arabia, as presented in Chapter 

2, and the target participants were SMEs’ IT managers and/or IT employees. The purpose of 

making this selection was to ensure that the participants understand the current situation of their 

firms, were familiar with new technologies such as cloud computing, were involved in their 

firm’s decision regarding technology, and could be available to answer the questionnaire. It 

should be noted here that senior managers or company executives are often too busy to answer 

questions and are difficult to reach.   

Determining the sample size is as important a step as the choice of a sample type or technique 

(Onwuegbuzie & Collins, 2007). The decision is influenced by the type of statistical test that 

researchers are willing to perform. To ensure reliable results, an adequate sample size is 

required (Alkhater, 2017). For this study, the quantitative data would be analysed using the 

Structural Equation Model (SEM) technique, and the minimum sample size should be about 

200 (Joseph F. Hair, Hult, Ringle, & Sarstedt, 2017; Kline, 2005). Other scholars recommend 
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that the minimum sample size for an SEM test is 5 participants per variable, or 10 responses 

per variable (Bentler & Chou, 1987; Stevens, 2002). There is no agreed exact number 

researchers should accommodate if they decide to use the SEM technique for data analysis. 

However, the rule of thumb is that the sample size for a reliable and robust analysis such as 

SEM should be 200 people or more (Joseph F. Hair et al., 2017; Kline, 2005). Thus, it was 

decided that the minimum sample size for this study would be 200 participants and, in fact, for 

the SEM analysis 215 participants were involved.  

5.5. Data collection instrument and steps 
This section explains the data collection procedures, and the instruments used for the qualitative 

and quantitative data collection phases.   

5.5.1. Qualitative data collection instrument 

For a qualitative study researcher tends to employ a method that helps to obtain in-depth 

knowledge of the phenomenon or topic being analysed. There are six widely employed 

qualitative data collection methods, namely: observation, interview, open-response items on 

questionnaires, verbal report, and discourse analysis (Croker, 2009). The observation approach 

aims to understand the participants’ external behaviour with reference to a studied phenomenon 

(Cowie, 2009). Interviews constitute the most common approach in qualitative research as they 

explore participants’ experiences and views about the area of study (Richards, 2009). In open-

responses questions, researchers can collect qualitative data in the form of texts from a large 

sample of participants who are answering a questionnaire (Heigham & Croker, 2009). The 

verbal reports approach is used when the research aim is to record participants’ thoughts after 

the experience such as their thoughts after completing a teaching task (McKay, 2009). The last 

commonly employed approach in qualitative data collection is discourse analysis, which serves 
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to understand the participants’ language of communication, whether spoken or written 

(Lazaraton, 2009).  

An interview was used to collect the qualitative data in this research. There are main four types 

of interview: structured, unstructured, semi-structured, and focus group (King & Horrocks, 

2010). Structured interviews are those in which researchers use close-ended questions to obtain 

the data from participants and employ exact questions for each participant (King & Horrocks, 

2010). By comparison, unstructured interviews allow participants to freely respond to the 

questions (Britten, 1995). With semi-structured interviews, both close-ended questions and 

open-ended questions are used. Doing this enables the researcher to be more flexible in asking 

more questions to get more information if necessary (Britten, 1995). In the focus group 

interview, at least three participants are gathered together in a discussion group when 

responding to each question (Gill, Stewart, Treasure, & Chadwick, 2008).  

This study utilised semi-structured interviews to explore new factors that affect the adoption of 

cloud computing in SMEs in Saudi Arabia. Also, this phase aimed to review the pre-identified 

factors that were incorporated into the research model. Thus, the decision to use semi-structured 

interviews was carefully taken as it was expected to give the researcher the ability to gather in-

depth information about the topic. One of the many advantages of this approach is that 

participants can freely express their views about the topic and, furthermore, researchers can be 

flexible in following up with more focused questions (Turner III, 2010).  

To obtain comprehensive information about their topic, researchers should carefully design 

their interview protocol as it guides for directing their intended interviews (Jacob & Furgerson, 

2012). For this study the interview questions were guided by an interview protocol (see 

Appendix A) that helped to focus the interview objectives and enhance the consistency of 

interviewing. The interview protocol for this study was divided into three parts: part A was 
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about each interviewee’s background; part B was about the interviewee’s company/firm 

background, cloud computing services they offer the SMEs; and part C was concerned with the 

core questions about factors affecting the adoption of cloud computing in SMEs (see Appendix 

A). 

The first step that researchers should consider when conducting an interview is establishing a 

good relationship with a  participant, because doing so will enhance the quality of gathered 

information (Harvey, 2011; Jacob & Furgerson, 2012). Trust can be developed from the 

moment that researcher starts contacting their participants and it evolves over time (Ostrander, 

1993). To establish a close rapport with interviewees, a researcher should first provide a brief 

introduction about the interview’s purpose, inform the participant about the use of an audio 

and/or digital recorder, and obtain a participant’s consent to record or document the interview 

(Creswell, 2008b). For this purpose, I sent the interview outline which explained the research 

purpose, introduction to the researcher, and consent form which outlined the privacy matters 

and rights of people participating in this study. This document was emailed to each participant 

prior to the interview session (please see Appendix B).  

The first part of the interview, part A, asks people about their background. These types of 

questions aim to enhance the interviewee’s motivation and confidence level (Jacob & 

Furgerson, 2012). A question such as “Can you tell us about yourself?” was included to 

encourage the interviewee to talk easily. After that, part B enabled the interviewee to be taken 

gradually into the topic by asking them to briefly explain their firm’s background, the cloud 

computing services they offer to SMEs, and their opinions about the cloud computing 

environment in Saudi Arabia and where the market is heading. This approach gradually 

increased the level of trust with the interviewee (Jacob & Furgerson, 2012). Lastly, part C, 

which included the core questions about the topic focused on the factors affecting the adoption 
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of cloud computing in SMEs, with the aim of exploring new factors and reviewing the pre-

identified factors in the research model of the study.  

Questions such as “What do you think about technology factors that affect the adoption of cloud 

computing by SMEs in Saudi Arabia?” and “Are there any additional factors besides the ones 

discussed earlier that you would like to add?” were intended to explore new factors that were 

considered important by the participants. Moreover, the participants were also asked prompt 

questions such as “How do you describe the effect of top management support of cloud services 

on the adoption decision”, to help assess and review the pre-identified factors incorporated in 

the research model. Finally, the participants were given the opportunity to discuss any issues 

they wanted to flag being asked: “Please feel free to discuss any other issues, concerns or 

opinions pertaining to this subject”. Each interview session was closed by thanking are 

interviewee for their time and valuable participation and reminding them to contact me, via 

email, if they wanted to raise any other issue or comment. 

5.5.2. Qualitative data collection steps 

After deciding on the interview participants and the protocol design, as explained in sections 

5.4.1 and 5.5.1, the interview sessions were arranged. Based on the identified sample frame for 

the study (as explain in section 5.4.1), the finalised number of interviewees was 14 technology 

experts. An official invitation email was sent to each person in the final list (see example in 

Appendix B). All the interviews took place between June and September 2017. Depending on 

a participant’s response, the interview sessions lasted between 50 to 90 minutes. With 

participant’s approval, each interview session was audio recorded. After completing an 

interview session, the comments were transcribed into a usable form of data for analysis using 

the NVivo software package. The data management and analysis procedures are explained in 

section 5.6 of this chapter.  
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5.5.3. Quantitative data collection instrument 

In quantitative data collection, the questionnaire technique is the best method to collect original 

data from a large population that cannot be observed directly (Babbie, 2010). There are two 

types of questionnaire design: self-administered questionnaire and interviewer-administered 

questionnaire. In the case of the former, participants answer the questions by themselves and in 

the latter researchers can document the participants’ answers (Bourque & Fielder, 2003). The 

questionnaire’s design mainly depends on the study’s objectives (Brace, 2018; Rowley, 2014). 

For this study, the quantitative data aimed to test for the factors affecting cloud computing 

adoption in SMEs in Saudi Arabia and based on the findings obtained from the first data 

collection phase, i.e. qualitative phase. Therefore, the self-administered questionnaire was the 

best choice for achieving the objectives of the quantitative phase. The specific research 

questions were as follows:  

Q2. What are the relationships between these factors and SMEs’ decisions to adopt cloud 

computing in Saudi Arabia? 

Q3. What is the impact (positive, negative) of these factors on SMEs’ decisions to adopt cloud 

computing in Saudi Arabia? 

After deciding to use the self-administered questionnaire for this study, the next step was to 

design its content. Bourque and Fielder (2003) encourage researchers to adopt questions from 

other studies, and this is particularly important for self-administered questionnaires. Doing this 

will maximise the clarity of the questions. For this study, not only were several questions 

adopted from previous studies and modified for this study, new questions were developed as 

they had not been considered by previous researchers. Bourque and Fielder (2003) provide the 

following guidelines for designing the content of the questionnaire used for this study: 

§ Conduct a literature review to define the parameters of the study, learn what others

have done, and learn what others recommend.
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§ Adopt standard questionnaires to maximise closed-ended questions, because the

questions and instructions have already undergone development and testing, and

because using such instruments allows for comparison of the data with other

studies.

§ Adapt questions from other studies if the original questionnaires are too long, the

mode of administration is different, a different population is being studied, or

translations must be made. Pilot-test the new version and assess its reliability and

validity. Also, give credit to the sources of the questions adapted and explain the

reasons for adaptation.

§ Develop new questions when you cannot find any existing sets of questions that

you can appropriately adopt or adapt for the purposes of your study.

As advised above, a comprehensive literature review was done for this study to identify the 

most influential factors that affect the adoption of cloud computing by SMEs in Saudi Arabia. 

From these studies the initial conceptual model was developed (Alghamdi et al., 2018). 

Moreover, several variables were adopted from previous studies. However, in some 

circumstances when the variables are new or not been considered by other analysis, the 

researcher is able to develop new and original questions. Thus, for this study, several variables 

have not been considered in previous studies. They are: cloud computing customisation, 

duration of cloud computing implementation, integration between cloud computing services 

and the existing systems inside or outside the firm. Moreover, these new variables were verified 

in the previous qualitative phase of the study. Table 5.4 below presents each variable and the 

relevant source. 
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Table 5-4 Measurement of research variables (source: developed by the researcher) 

Construct Items Source 
Technological Context 
Cost reduction 5 (Shah Alam, Ali, & Mohd. Jani, 2011; Yoon, 2009) 
Ease of use 5 (Oliveira et al., 2014; Shah Alam et al., 2011) 

Security 5 (Gangwar et al., 2015; Luo, Gurung, & Shim, 2010; 
Rehman, Esichaikul, & Kamal, 2012) 

Data privacy 5 (Alkhater, 2017; Alshamaila et al., 2013b; Yoon, 
2009) 

Availability 5 (Alkhater, 2017; Gupta et al., 2013) 

Cloud package-customisation 7 Developed by Researcher from Qualitative data 
findings 

Duration of implementation 5 Developed by Researcher from Qualitative data 
findings 

Service integration and data 
synchronisation  7 Developed by Researcher from Qualitative data 

findings 

Expected benefits 7 (Chan et al., 2011; Mohammed et al., 2016; Zhu & 
Kraemer, 2005) 

Trialability 5 (Moore & Benbasat, 1991) 
Organisational Context 

Top/senior management support 7 (Gagnon, Sicotte, & Posada, 2000; Gangwar et al., 
2015; Thong & Yap, 1995; Yoon, 2009) 

Size of the firm 

2- 
Number of 
employees in the 
company & 
annual revenue  

(Oliveira et al., 2014; Premkumar & Roberts, 1999) 

Technology readiness 5 (Hassan, Nasir, Herry, Khairudin, & Adon, 2017; 
Oliveira et al., 2014; Shah Alam et al., 2011) 

Cloud knowledge 5 (Mohammed et al., 2016) 
Environmental Context 

Competitive pressure 5 (Gangwar et al., 2015; Ghobakhloo, Arias-Aranda, 
& Benitez-Amado, 2011; Tweel, 2012) 

Role of government 5 (Oliveira et al., 2014; Rawashdeh & Al-namlah, 
2017) 

Vendor reputation 6 (Ang & Straub, 1998; Ghobakhloo et al., 2011) 
Technology support infrastructure 5 (Sabi et al., 2016) 

Local data centre 5 (Alkhater, 2017) with changes to accommodate 
SMEs context 

Social Context 
Culture 4 (Sabi, Uzoka, Langmia, Njeh, & Tsuma, 2017) 
Intention to adopt cloud computing 
SMEs’ intention to adopt cloud 
computing  6 (Alkhater, 2017; Gangwar et al., 2015; Luo et al., 

2010; Rawashdeh & Al-namlah, 2017) 
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The questionnaire consisted of four parts. The first part explained the general information about 

the survey including the purpose of the study, participants’ rights and privacy guarantee, project 

approval number from the University of Canberra’s research ethics committee, and the 

researcher’s contact details. Furthermore, the participants were asked to sign the consent form 

regarding participation before they could begin answering the questions. The second part 

concentrated on the firm’s background information. It consisted of seven questions which 

helped to determine demographic information about the business: the age of the firm, industry 

type, number of employees, market scope, and cloud computing adoption status. Each of these 

questions was analysed as described in section 6.2 of Chapter 6. The third part of the 

questionnaire consisted of nineteen questions which the core questions in this research were. 

Each question examined one variable “factor” that was incorporated in the conceptual model 

devised for the study. These questions utilised the popular seven-point Likert scale: (strongly 

agree: 7, agree: 6, slightly agree: 5, neither agree nor disagree: 4, slightly disagree: 3, disagree: 

2, strongly disagree: 1) (see Appendix C for the finalised questionnaire format).  

The questions were designed first in the English language and then were translated into Arabic. 

The questionnaire was checked by seven academic experts who understand both languages 

well. These professionals consisted of four experts at the University of Canberra, two from 

University of New England, and one from Monash University. They critiqued the 

questionnaire’s overall format, the clarity of questions, and the similarity between the English 

and Arabic versions. Several modifications were made on their recommendation before the final 

version of the questionnaire was created. This process helped to improve the questionnaire’s 

content validity (Saunders et al., 2009). 
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5.5.4. Quantitative data collection steps 

After admitting the necessary changes from the pilot study phase, the online data collection 

started early March 2018 using the SurveyMonkey online tools and lasted until the end of June 

2018. The target participants, as explained in 5.4.2, were the IT managers, employees in the 

SMEs sector in Saudi Arabia. The list of SMEs was identified from various online sources such 

as The General Authority of Small and Medium Enterprise in Saudi Arabia (SMEA) and The 

Council of Saudi Champers (CSC). Moreover, several IT managers and IT employees were 

identified from professional social network sites such as LinkedIn. In addition, the researcher 

took several steps to increase the response rate. Several trips were made to the major cities in 

Saudi Arabia of Jeddah, Dammam, and the capital city Riyadh, to distribute the paper-based 

questionnaire to hundreds of SMEs. The IT managers and employees were the target 

participants as explained earlier, so that the paper-based questionnaire was handed to IT people 

only. As a result, the total response rate increased and reached the acceptable number: statically 

these were sufficient to conduct a proper test for this study. As a result, out of 1000 distributed 

questionnaire in both English and Arabic using online channels such as emails, social networks, 

and paper-based questionnaire through site visit, 259 questionnaires were returned, a 25.6% 

response rate. A total of 215 questionnaires were useful for the data analysis. The following 

section 5.6. explains the techniques and procedures for data management and analysis for both 

qualitative and quantitative datasets.  

5.6. Data management and analysis 
Based on the research design for this study, the data was analysed in two different stages. 

Therefore, the procedures for the qualitative data management and analysis is explained first, 

then, the quantitative data management analysis follows. 
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5.6.1. Qualitative data management 

To prepare qualitative data for analysis, the audio files of all the interviews were transcribed 

and the transcribed documents were doubled-checked and confirmed accurate. The interviews 

that were conducted in Arabic, were transcribed to Arabic first to maintain quality of meaning, 

and then translated to an English version (see example in appendix E). All translated documents 

were reviewed and checked to ensure that the translated version was completely the same as 

the original document. After the collected data had been transcribed, all documents were 

imported to a software program NVivo 11. This software will help with data coding, 

management, and analysis. 

5.6.2. Qualitative Data Analysis 

The qualitative data was analysed using a thematic analysis approach (Braun & Clarke, 2006). 

Thematic analysis is a method for identifying, analysing and reporting patterns or themes within 

data, which describe the dataset in detail (Boyatzis, 1998). The use of thematic analysis is a 

dominant one in qualitative analysis. This method involves analysing transcripts, identifying 

themes within the data, and supporting each theme with some evidence from the available text 

(Burnard, Gill, Stewart, Treasure, & Chadwick, 2008). In this study, the researcher created a 

transcript document for each respondent’s interview responses. The analysis began by reading 

each transcribed interview in order to summarise the main points. Each summary included the 

most frequently expressed themes within the participant’s responses. Before moving to the next 

step, the researcher reviewed the coding to ensure that it conformed to the original data, to avoid 

the risk of deviating from the participant’s intent. Then, the researcher derived new themes from 

the data according to the categories of the theoretical framework (TOE model) used in this 

study. 
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There are two primary ways in which to analyse and evaluate qualitative data (Burnard et al., 

2008). The first approach is deductive, wherein researchers can use a predetermined framework 

or theory to analyse information. The second approach is inductive and here researchers make 

limited use of a predetermined theory or framework in analysing the data (Burnard et al., 2008). 

The present study uses a hybrid of both the inductive and deductive approaches, which is very 

useful if the researcher uses both data-driven codes and theory-driven codes (Fereday & Muir-

Cochrane, 2008). 

The final phase of the thematic analysis consisted of consolidating the themes and noting their 

occurrence in percentage terms among the study’s respondents. For example, 93% of 

respondents mentioned cost reduction in some way, as one of the reasons for SMEs in Saudi 

Arabia embracing cloud computing. In plain terms, only one of the 14 experts failed to mention 

cost as a consideration, thus, the 93% result (i.e., 13 out of 14). The more commonly represented 

a theme proved to be as a function of how many participants remarked on it, the greater is the 

level of importance that one may attribute to the idea behind the theme. Moreover, testing the 

same themes in this way, among users of cloud computing, in contrast to IT experts, should 

help validate the perceptions of the experts featured in this study. 

5.6.3. Quantitative data management 

For this study, as explained previously in subsection 4.6.2, the quantitative data aimed to test 

factors affecting cloud computing in SMEs that were specifically incorporated into this study’s 

research model. Therefore, after collecting all paper-based questionnaires and closing the 

online-based questionnaire, all data were managed and analysed using three types of software: 

online SurveyMonkey, IBM SPSS, and SmartPLS 3. Firstly, SurveyMonkey is widely used by 

researchers to design professional surveys, with provision for most questions types and scale, 

and it offers easy methods to reach a researcher’s target participants electronically through 
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channels such as email. Given these advantages the decision was made to use the 

SurveyMonkey online tool to manage the collected questionnaire data. Then, all collected data 

were extracted from SurveyMonkey and changed into a format which made the data usable for 

the next stage of analysis with IBM SPSS. Descriptive analysis is the first important step in 

quantitative analysis and for this the data results (see Chapter 7) were managed by IBM SPSS. 

Finally, the data was ready for the path analysis and structure equation model evaluation; and 

for this part of the process the SmartPLS3 software package was utilised for data management 

and analysis, as explained in Chapter 6.  

5.6.4. Quantitative data analysis 

The data analysis in the quantitative phase was conducted in three stages, namely: preliminary 

data evaluation, assessment of measurement model, and evaluation of the structural model 

(Chin, 1998; Joseph F. Hair et al., 2017). For this study, a guideline devised by Joseph F. Hair 

et al. (2017) was used to conduct the analysis process at each stage. During the first stage, 

preliminary data evaluation is a very important step in the application of SEM. According to 

Hair et al. (2017) researchers should address primary issues in the collected data including: 

identification of missing data; testing data for suspicious response patterns such as inconsistent 

answers; and, testing data distribution such as normal or non-normal distribution. 

The second and third stages comprise the assessment measurement model and evaluation of the 

structural model, respectively. These two stages are considered to constitute the major analysis 

procedures in the PLS-SEM technique. However, prior to explaining each of these stages, an 

explanation of SEM and the rationale is explained first. This enhances our understanding of the 

methods used for data analysis in this stage. The following sub-sections explain SME, the 

rationale for using PLS-SEM and the stages involved in evaluating the research model 

developed for this study.  
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5.6.4.1. Structural Equation Modelling 

Structural Equation Modelling (SEM) is a second-generation multivariate analysis technique 

that can test theoretically supported models (Chin, 1998; Joseph F. Hair et al., 2017; Wong, 

2013). The SEM technique enables researchers to evaluate the latent variables in the 

measurement model and test several relationships in the structural model, simultaneously (Joe 

F Hair, Sarstedt, Ringle, & Mena, 2012). There are two types of SEM technique that are 

commonly used, Covariance Based SEM and Partial Least Squares SEM. According to Joe F 

Hair, Ringle, and Sarstedt (2011) the philosophical distinction between CB-SEM and PLS-SEM 

is straightforward, in that it depends mainly on research objectives. For example, when these 

set out to test a theory then the CB-SME is the appropriate method. When the research aim is 

to predict and/or develop a theory, then the PLS-SME is the appropriate method. Although the 

CB-SME technique is widely used in testing theories, it must be used under certain conditions, 

such as larger sample size, the data must be normally distributed, and the model must be 

correctly specified. The comment has been made that several industry practitioners and 

researchers have found this difficult, especially when the research objective is exploratory in 

nature (Wong, 2013). However, the PLS-SEM technique helps to assess the significance of 

relationships in the model and the resulting R square (R2) using ordinary least squares 

estimation (Gefen, Straub, & Boudreau, 2000). For the purposes of this study, the decision was 

made to utilise the PLS-SEM technique for the quantitative data analysis. The following 

subsection 4.6.4.2 explains the rationale behind this choice. 

5.6.4.2. Reason for Using PLS-SEM 

The decision to use the PLS-SEM technique for the quantitative data analysis was made for 

several reasons. First, the study’s objectives, as explained in Chapter 1, were to predict new 

factors affecting the adoption of cloud computing by SMEs in Saudi Arabia, test the relationship 

among these variables and SMEs’ intention to adopt cloud computing, as well as extend the 
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TOE framework with new factors which have not been examined by previous scholars. Since 

PLS-SEM is designed primarily for predictive analysis (Abidin, March 2014) PLS-SEM proved 

to be the most suitable choice for analysis. Second, the conceptual model for this study 

incorporates a large number of latent variables, 20 in total, which increases the model’s 

complexity. Therefore, PLS-SEM was chosen because it has the power to explain a complex 

model which involves large sets of relationships among constructs (Fornell & Bookstein, 1982). 

5.6.4.3. Model Evaluation 

Evaluating the PLS-SEM results is a systematic process. Firstly, a researcher needs to assess 

the measurement model (outer model), then proceed with an evaluation of the structural model. 

In PLS-SEM the goal is to maximise the explained variance (i.e. the R2 value) of the 

endogenous variable in the PLS path model (Hair, 2007).  The evaluation aspect of PLS-SEM 

is to focus on the metrics that determine the model’s predictive capabilities. This study applied 

the process suggested by Hair et al. (2017) to examine the measurement model (outer model), 

then evaluate the results in the structural model. As shown in Table 5.5 below, the most 

important metrics when examining the measurement model (outer model) are reliability, 

convergent validity, and discriminant validity.  
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Table 5-5 Systematic Evaluation of PLS-SEM Results (Hair et al., 2017) 

Stage 5: Evaluation of the Measurement Model 

Stage 5a: Reflective Measurement Model 
Internal consistency (Cronbach’s alpha, composite reliability) 
Convergent validity (indicator reliability, average variance extracted) 
Discriminant validity 
Stage 6: Evaluation of the structural Model 
Coefficients of determination (R2) 
Predictive relevance (Q2) 
Effect size (f2) 

In this study the reflective measurement model processes were followed because the research 

model of this study was defined as a reflective model. Therefore, the steps involved in stages 

5a and 6 as shown in Table 5.5 above are followed in this study to evaluate the worthiness of 

the research model.  

5.7. Ethical Considerations 
Prior to collecting the data for this research, an application for ethics approval was submitted 

to the Ethics Committee at the University of Canberra. Approval of the application for this 

research and data collection practices was issued, and the reference number was 17-31. 

Moreover, this study was conducted with the assistance of the SME sector in Saudi Arabia, so 

approval by that country’s government and the relevant authority was also required. 

Subsequently, an application was submitted to The General Authority of Small and Medium 

Enterprises in Saudi Arabia, and the approval to collect data was issued. In this way, the 

participants’ privacy and confidentiality in both the qualitative and quantitative were ensured.  

5.8. Summary   
This chapter has detailed the research methods used in this study including the approach, design, 

participants, data collection instrument and steps, as well as the data management and analysis. 

Definitions were proposed for the qualitative and quantitative approaches, and mixed methods. 



93 

The rationale for choosing the mixed methods strategy was explained and justified. The steps 

taken to carry out the research activities were presented in a systematic way how the research 

objectives would be achieved was outlined. The selection of participants for each data collection 

stage was demonstrated and justified. Procedures for data management and analysis were 

described including the thematic analysis process for the interview data in the first phase of the 

study, and the detailed process of conducting the questionnaire study as required for the second 

phase of the study. The rationale for utilising PLS-SEM was presented including the 

methodology involved in assessing the measurement model and evaluating the structural 

relationships in the structural model. Finally, the process of ensuring the security of the 

participants’ data was documented with an explanation of the requisite approvals by the relevant 

authorities. Chapters 6 and 7 respectively will report the findings from the qualitative and the 

quantitative phases of the study.  
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Qualitative Data Analysis 

6.1. Introduction 
This chapter presents the findings for the qualitative data obtained using semi-structured 

interviews with fourteen IT experts working for major technology providers in Saudi Arabia. 

The aims of this qualitative phase were to: firstly, identify new factors, if any, that have not 

been considered in previous studies; and secondly, to test the factors that were incorporated in 

the revised conceptual model built after the new factors were incorporated therein. A thorough 

analysis was done using thematic analysis procedures. Several new factors emerged from the 

interviews which justified the conceptual model presented in Chapter 3. The following sections 

illustrate in detail the steps taken to carry out this phase and present major findings from the 

interviews. Lastly, the chapter concludes with a summary of the major themes covered.   

6.2. Participants’ Profiles 

The selection of interviewees, as explained in Chapter 4, subsection 4.4.1, was based on two 

key criteria: having worked for more than 5 years in IT; and working for technology providers 

that offer cloud-based solutions for small and medium-sized enterprises in Saudi Arabia. All of 

the participants fulfilled these requirements: the final sample consisted of 14 IT experts. To 

maintain anonymity, Table 6.1 uses arbitrary acronyms to represent the participants’ 

demographic details. 

Table 6-1 Participants Demographic Data (source: developed by the researcher) 

Participant Education Level Experience Main Area of Expertise 

Expert AD Master’s Degree > 19 years Software development and sales 

Expert FE Bachelor’s Degree > 10 years Business solutions development 

Expert ST Bachelor’s Degree > 10 years IT security 

Expert ND Master’s Degree > 15 years Solutions architecture 

Expert AA Bachelor’s Degree ~ 12 years Computer science and marketing 
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Participant Education Level Experience Main Area of Expertise 

Expert MA Bachelor’s Degree ~ 8 years Cloud computing 

Expert TA Bachelor’s Degree > 6 years Market sizing, sales, and pre-sales cycle 

Expert WA Bachelor’s Degree > 20 years IT and marketing 

Expert SA Bachelor’s Degree > 13 years IT sales 

Expert AT Master’s Degree > 5 years Cloud development 

Expert RJ Bachelor’s Degree ~16 years IT and marketing 

Expert TB Master’s Degree ~ 18 years IT and marketing 

Expert OE Bachelor’s Degree > 20 years IT and marketing 

Expert IS Bachelor’s Degree ~ 8 years IT management and marketing 

Table 6.1 summarises the participants’ profiles in terms of education level, number of years 

working in the industry, and main area of expertise. This information was obtained from Section 

1 of the interview protocol and the relevant information is included in Appendix A. This 

information ensured that the interviewees had an adequate level of knowledge about the 

phenomenon under consideration.  

6.3. Findings and Discussion 
The following sections report the findings obtained from Sections 2  and 3 of the interview 

protocol. The information obtained from Section 2 is about the firm’s history, cloud computing 

market (current and future), and the cloud computing services offered to SMEs. Subsequently, 

the interviewees were prepared to answer the most important questions that constitute Section 

3: in Section 3 there are the core questions about the factors affecting the adoption of cloud 

computing in SMEs in Saudi Arabia. As described in the previous chapter (Subsection 5.6.2), 

the analysis in this phase is based on the frequency of a theme’s occurrence. 
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6.3.1. Experts’ views of the Cloud Computing market for SMEs in 
Saudi Arabia 

Having now established the participants’ profiles, the second part of the interview questions 

were aimed to explore the cloud computing technology market in Saudi Arabia, with a focus 

on SMEs. It consisted of open-ended questions to freely extract participants’ views of the 

market. Table 6.2 below illustrates two themes which had already been identified as major ones 

according to the interview data. Beside each theme, the percentage of supporting/non-

supporting experts is reported.  

Table 6-2 Experts’ views of the current cloud computing market for SMEs in Saudi Arabia (source: developed by the 
researcher) 

Theme Yes % No % 
SMEs are hesitating about moving to cloud services 71 29 
The adoption will increase in the future significantly 93 7 

As shown in Table 6.2, experts expressed their views about the current cloud computing 

environment for SMEs in Saudi Arabia. Of the interviewees, 71% stated that SMEs remain 

hesitant about or are not aware of cloud computing services. Most respondents gave various 

reasons such as not being aware of cloud benefits, the fear of losing control, the lack of 

confidence in local providers and the higher cost of investing in this. Non-awareness of the 

benefits of cloud computing is a major cause of the SMEs’ current situation. A lack of 

knowledge among SMEs is obvious as one expert AT stated: 

AT: “… there is very low knowledge of cloud computing benefits to the 
business…” 

On the other hand, 29% of experts believed that the SMEs in Saudi Arabia are moving rapidly 

toward cloud applications and related services. They referred to the cost advantages of cloud 

computing, and the fact that there is huge government support for SMEs taking this up.  

According to expert TB: 
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TB: “…we have seen a lot of push from the government to cloud, in  tail a 
lot of SMEs now feeling confident to go for cloud when they are seeing 

those big government ministries leaving the traditional setup and moving to 
cloud services…'' 

Furthermore, the experts expressed their views on the future market for cloud computing and 

how it will affect SMEs operating in Saudi Arabia. The majority of respondents agreed that 

massive adoption of cloud computing services is inevitable. The main reason, as indicated by 

98% of respondents is that government support will encourage SMEs to embrace the 

technology. This is evident in the following statement elicited from expert AA: 

AA: “…today, there is a potential about cloud services, and I believe will 
be more for the next coming years, especially when we see the huge 

encouragement from the government to SMEs, the cloud is crucial for 
them..." 

Moreover, the Saudi government’s plan for the future ‘Vision 2030’ will drive the adoption of 

cloud computing among businesses in general and SMEs in particular, as one expert ST 

remarked:  

ST: “…cloud computing is an essential component in the new government 
2030 vision…" 

Another reason for this expert’s expectation for a huge growth in cloud computing is the overall 

direction that technology vendors are taking. All technology vendors are moving to the cloud 

environment which promotes the adoption of cloud services as one expert ST said during his 

interview: 

ST: “…vendors are moving to cloud completely, so that everyone will 
follow, it's a matter of time and awareness…" 

However, one interviewee out of the 14 expected that the future adoption of cloud services by 

SMEs’ Saudi Arabia will continue to be slow. He justified his view succinctly: 

AD: “…due to lack of confidence in telecommunication companies in Saudi 
and their higher price, they are adapting but slowly…” 
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6.3.2. Experts’ views of the factors affecting the adoption of 
Cloud Computing by SMEs 

As noted previously, the main objective of this study was to identify the factors that affect 

SMEs’ adoption of cloud computing in Saudi Arabia. Based on the TOE framework, which 

served as the guiding lens through which to identify relevant themes in this study, these factors 

fall into three contexts: (a) technological; (b) organisational; and (c) environmental.  In addition, 

this study found that Saudi Arabia’s culture, religion and historical traditions all constitute 

important factors affecting SMEs’ decision to adopt cloud computing. Therefore, a new theme 

- (d) social context - was added to the research model. The following sections present the

findings for each context. 

6.3.2.1. Technological Context 

Technology factors refer to existing characteristics of technology or apparatuses that affect a 

firm both internally and externally (Oliveira & Martins, 2010). This context consists of 10 

factors that were verified by the experts interviewed in this study.  The experts were asked to 

give their own opinion about the technological factors that influence SMEs’ decision making 

to accept cloud computing. Also, they were asked to verify the influence of pre-identified 

factors that other prior studies determined existed. Table 6.3 shows the percentages of experts’ 

that supported for each technological factor. The participants’ statements serve to establish the 

validity of each factor. 
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Table 6-3 Experts' support for technological factors (source: developed by the researcher) 

Factor Support Non-Support 
Cost reduction 93% 7% 
Ease of use 85% 15% 
Security 72% 28% 
Expected benefits 64% 36% 
Data privacy 57% 43% 
Availability 86% 14% 
Software package customisation 71% 29% 
Duration of implementation 93% 7% 
Smooth service integration 71% 29% 
Trialability 71% 29% 

Cost reduction: As demonstrated in the above table, 93% of experts supported the notion that 

cloud computing would result in cost reduction. The SMEs must operate with limited resources, 

so the cost factor is important to them. Most interviewees indicated that the cost factor was the 

first consideration when SMEs decide that they have a need to implement cloud computing. We 

found this clearly stated by three experts - AA, RJ, and WA: 

AA: “…first thing they asked about is the cost, how much they could save 
from the new system…” 

RJ: “… total saving in the cloud might reach 60% - 70%, absolutely, this 
saving will affect SME decision…” 

WA: “…SMEs always think commercially, so if the cost reduction is 
priority for them…” 

However, one participant did not sense that cost would be a concern for SMEs. Reference was 

made too many other available technologies in the market, especially open source applications. 

For example, expert FE made the following comment: 

FE: “…not only cost reduction, if this is the reason to adopt cloud then they 
will go for free open source solutions…” 

Ease of use: Most experts agreed that ease of using cloud services was a significant factor in 

cloud computing’s acceptance. The data showed that 85% of participants supported the impact 
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of this factor in SMEs’ decisions to move to cloud computing. They need to know how to 

navigate the system’s features so that the benefits could fully exploited. This factor was strongly 

recommended by experts such as FE and MA who are heavily involved in the SME market in 

Saudi Arabia. Moreover, the participants justified their claim with numerous reasons. Here the 

comments of FE, OE, TA, and MA are reported: 

FE: “…to use the system easily, Arabic language support is fatal and 
critical to any product or services for SMEs…" 

MA: “…there is a very important factor which is supporting the Arabic 
language…" 

FE: “…we should make business users feelings of change to be at the 
lowest possible level…” 

OE: “…it’s very important for them to be easy to use…” 

TA: “…usability is a main concern especially for SMEs, because they don’t 
have an IT department often…” 

Security: This factor produced many different responses, but all the participants agreed that 

cloud computing was more secure than what the SMEs currently typically have. Concerning 

the security impact on SMEs’ decision to adopt cloud computing, it was found that 72% 

supported the claim that security had a major impact on SMEs’ decision to adopt cloud 

computing. Many of the experts noted this impact: the statements made by ST, TB, and IS 

reflect this:  

ST: “…SMEs get advanced security features within the price of the 
services…”  

TB: “…of course, we have seen what happen today with WannaCry 
attack...” 

IS: “…the first question from SMEs is about security…” 

While all interviewed experts believed that security was a highly important aspect of cloud 

computing, it emerged that 28% of participants did not consider it to be a significant factor that 
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affects SMEs' decision to adopt cloud services. The participants referred to various reasons such 

as lack of the security standards, low security concern in SMEs by nature, pre-trust on the 

security procedures taken by cloud provider’ side. This is evident in the statements given by 

TA, AD, and AA: 

TA: “…security for SMEs may be not a big concern…” 

AD: “…the problem is we don't have security from the government for 
SMEs, we don't have standards for providing the services, such as 

certification…” 

AA: “…security is not the main point for SMEs…"  

Expected benefits: When the decision-makers have positive expectations about the adopting 

of a new technology, they will support that technology and what it will lead to. In this study, 

64% of the experts in this study clearly stated their responses to this claim. For example, experts 

IS, MA, and ND remarked as follows:  

IS: “…best way to convince them. We have to gain the benefits of the 
computing power on the cloud which can’t be achieved by buying the 

physical resources…”

MA: “…they look if the system is going to benefits their business or not…” 

ND: “…many times, here you notice the IT person has resistance to cloud 
because he does not see any benefit from moving to cloud but rather a risky 

situation because I have a working infrastructure that has no issues…” 

Data privacy: The nature of the data within SMEs determines the level of privacy concerns in 

a given company. Of the experts 57% cited data privacy in the cloud as an issue for SMEs. This 

is clearly visible in the remarks offered by experts AA and ST:  

AA: “…SMEs do care about data security and privacy to some extent but 
with government institute this is the main concern for them …” 

ST: “…they trying to get the benefits of the cloud without risking their data 
privacy…" 
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However, 32% of participants agreed that it was important to maintain data privacy, but they 

did not consider it as a factor that might impact on the decision to introduce cloud computing. 

SMEs take this for granted as stated by expert ND: 

ND: “…SMEs take data privacy for granted, so they don’t ask much…” 

Availability: The responses confirmed the high importance of this factor in SMEs’ decision to 

adopt cloud computing. The need to keep the system up and running is a vital issue for SMEs. 

In all, 86% of the experts believed that SMEs’ decision to adopt cloud computing is at least 

partially a function of the available time when the service is offered. This is clearly reflected in 

the answers by ST, MA, and RJ:  

ST: “…cloud offer high business continuity, always available…” 

MA: “…for sure, one of the most questions are around availability time of 
the system…” 

RJ: “…the more you give them of disaster recovery option, data backup 
option, SLA, and availability the more affect their adoption of cloud. …” 

Software package customisation: Many experts’ views supported the important role of this 

factor in encouraging SME to adopt cloud computing. Of the respondents, 71% believed that 

SMEs are willing to move to the cloud if they can find a customised package that serves their 

specific needs. This finding is apparent in the answers given by FE, AA, and SH below: 

FE: “…in Saudi Arabia market software customisation is very important 
and usually requested by customers…” 

AA: “…our customers ask about customized packages, we usually provide 
it after we studied their needs…” 

 SH: “…SMEs are looking for special solutions that suite their specific 
needs…” 

Duration of implementation: the time required for implementing a new software or 

technology is important according to 93% of the experts interviewed in this study. The time it 
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takes for a new technology to appear on the market is one of many reasons that experts think is 

driving SMEs with adoption cloud computing. The responses of many experts reflected this 

observation, such as those of ND, ST, and MA below: 

ND: “…this is very important for SMEs, they need to get on the ground 
very quickly…” 

ST: “…we call this time to market, it’s important for every firm…” 

MA: “…in my opinion, this is the strongest factor impacting SMEs’ 
decision to adopt cloud…” 

However, one of the fourteen experts thought this factor is not a critical one compared to 

delivering the exact needs of the firm: 

WA: “…the duration of implementation is not a critical factor that affects 
SME’s decision to go on cloud because they are more concerned in 

functions of the system…" 

Smooth system integration: This factor proved to be one of the major issues affecting SMEs’ 

decision to embrace cloud computing. Of the experts’ interviewed 71% supported the view that 

this factor has an impact on SMEs’ adoption decision. One reason given was the possibility of 

integration with online government services, which would save them considerable time and 

expense. This is evident in many responses such as those elicited by FE, OE, and TA below: 

FE: “…integration is affecting their decision to adopt cloud because they 
don't want to lose their current on-premise system…" 

OE: “… if you have a solution that is not compatible or cannot be 
integrated with the cloud solution, for sure, this will hinder the adoption…" 

TA: “…this might be a challenge that might break the idea to adopt 
cloud…"  

On the other hand, four participants claimed that SMEs do not, in fact, need this feature. Some 

noted that small firms usually do not have integration-related applications which means this 

function is not applicable to the cloud computing adoption decision. Also, experts WA and ND 
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mentioned this could be a post-adoption feature but not really part of the decision to adopt cloud 

computing in the first place: 

WA: “...in the medium firms, yes, but I don't think it will affect the small 
firms because they usually don't have web services…" 

ND: “…most of the cloud systems in Saudi do not exchange data between 
them, this is one of the limitations…” 

Trialability: Letting people interact more with the solution before using it proved to be a major 

concern for SMEs regarding the adoption of cloud computing. The data show that 71% of 

interviewed experts expected awareness and acceptance to increase after exposure to a trial 

version. Many of the interviewed experts’ responses reflect the positive impact of that trial 

version on SMEs’ decision to adopt cloud computing, such as those offered by ST, AD, and 

OE below: 

ST: “… on cloud computing trial version is a free kit, this has positive 
impact…” 

AD: “…it is also good to try before taking decision…” 

OE: “…unfortunately, the trial version is important here…” 

6.3.2.2. Organisational Context 

Organisational context address the organisation’s resources, structure and characteristics from 

the perspective of decision-making (Mahara, 2013). The experts interviewed were asked an 

open-ended question to give their own opinion about the organisational factors that affect SMEs 

adopting cloud computing. Also, the experts interviewed were asked to verify the pre-identified 

factors that other studies had focused on. This context consists of four factors verified by the 

experts as having a significant effect on SMEs’ decision to adopt cloud computing.  Table 6.4 

below summarises the percentages of experts’ support of each technological factor in the 

research model. In addition, selected experts’ statements serve to support the validity of each 

factor.
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Table 6-4 Experts’ support for organizational factors (source: developed by the researcher) 

Factor Support Non-Support 

Top/senior management support 86% 14% 

Size of firm 100% 0% 

Technology readiness 76% 24% 

Cloud computing knowledge 64% 36% 

Top/senior management support: Executive managers are the key and most influential 

decision-makers in any organisation or business. It is practically a universal axiom that top 

management support is necessary for any kind of major organisational change to occur. This 

study highlights the influence of this factor on SMEs’ decision to adopt cloud computing, in 

that 86% of experts interviewed support the view that top management has an impact on these 

decisions. This claim is reflected in the answers given by experts EF, AA, and IS below: 

EF: “…top management role in new business change such as cloud 
adoption is very effective…” 

AA: “...I think using cloud computing is a top managers’ decision…” 

IS: “…top managers are going to use the system heavily, this is a big factor 
to motivate the adoption of cloud computing…” 

However, two of the fourteen experts interviewed saw this decision differently, they claiming 

that top management does not always influence such a decision. They suggested that it is IT 

personnel who have the final say. This is reflected in the responses by TA and AT below: 

TA: “…in my opinion, IT department decision is enough to use cloud 
computing in the firm…” 

AT: “…top management role in the decision to adopt cloud computing is 
irrelevant, because the decision is made by the development team…” 

Size of firm: A firm’s size is very influential on the decision to adopt cloud computing. Larger 

firms have greater economies of scale than smaller ones, so they can more easily dedicate 



107 

resources to the adoption of new technologies. The data show that 100% of the experts 

interviewed think that smaller firms would be quicker than larger ones to take steps toward 

cloud computing. This claim was clearly stated by SH, RJ, and MA: 

SH: “…definitely, SMEs are quicker to adopt cloud…” 

RJ: “…absolutely, the bigger, the firm the slower the decision-making is…" 

MA: “…smaller firm are quicker than medium or large firms, they are 
more creative and easier to move…” 

IT readiness: A firm’s technology resources will affect its decision to adopt cloud services in 

various ways. This is in keeping with the views of 76% of the experts interviewed in this study, 

who indicated that the greater the number of IT experts and resources in the firm, the less the 

likelihood of the firm adopting cloud computing. This finding can be seen in the responses by 

ST, MA, and TB: 

ST: “…more technology resources in the firm will drive the adoption of 
cloud computing…" 

MA: “…more technological resources will create more resistance inside 
the firm to go for cloud options…” 

TB: “…if they recently invested in an on-premise solution, this will slow 
their move to cloud computing…" 

On the other hand, three experts out of the fourteen interviewed mentioned that there was no 

relationship between the technology resources that firms have and their decision to adopt cloud 

computing technology. According to experts ND, TA, and SH: 

ND: “… if the decision to adopt cloud came from top management, then the 
existing technology resources is not an issue…" 

TA: “… cloud doesn’t require technological resources…” 

SH: “…this is part of change management, so, it has to be done if they want 
to move to cloud…” 
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Cloud computing knowledge: It was found that 64% of experts interviewed suggested that 

awareness of cloud computing among business staff is a major factor that affects the adoption 

of cloud technology by SMEs in Saudi Arabia. This was stated to be so by most experts 

interviewed (9 specifically). Experts such as ND, OE, and MA remarked on this clearly as 

shown in their statements below: 

ND: “…awareness is the biggest problem we faced…” 

OE: “…third thing is the knowledge…” 

MA: “…customers are not matured on understanding cloud…” 

6.3.2.3. Environmental Context  

The environmental context refers to the arena in which a business or organisation operates 

(Abdollahzadehgan & Hussin, 2013; Alshamaila et al., 2013a). In this context, government 

regulation is the main influencing factor, a view supported by almost all experts. However, 

most of the experts stated that competition in Saudi Arabia’s increasingly online economy 

might encourage SMEs to adopt cloud computing technology. Moreover, the national 

technology infrastructure and local data centre are now a part of this context, as noted by more 

than 50% of the interviewed experts. Table 6.5 below shows the percentages of experts’ views 

on each factor in this context, as supported by evidence from the interviews. 

Table 6-5 Experts' support for environmental factors (source: developed by the researcher) 

Factor Support Non-Support 

Competitive pressure 57% 43% 

Role of government 93% 7% 

Vendor reputation 71% 29% 

National Technology Infrastructure 60% 40% 

Local data centre 57% 43% 
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Competitive pressure: The results revealed that the level of competition in the market would 

impact on SMEs’ decision to adopt cloud computing. Of the respondents, 57% indicated the 

impact of this factor on a company’s chief decision-makers. They mentioned that high 

competition in the market would drive the firm to look for new business opportunities, and 

cloud computing is the vehicle to make new business scenarios viable. These claims can be 

seen clearly in the responses provided by experts OE, WA, and ND: 

OE: “…they want to be a pioneer in the market, they always asked about 
what other firms "competitors" using…" 

WA: “…another thing is the competition in the market, if a company 
doesn't enhance their way of doing the business, then there is a higher 

possibility of another company to winning their position in the market by 
adopting and making faster changes…" 

ND: “... I have seen many companies who have competitiveness culture 
always they go quickly to the cloud for enabling a new business scenario…" 

However, the remaining experts declared that winning against the competition does not impact 

on a firm's decision to adopt cloud computing. Several experts claimed there was no relationship 

between the firm’s market or industry position and adopting or using a new technology. This is 

clearly reflected in the answers given by experts ST, AA, and TA here: 

ST: “… I haven't seen anyone adopt cloud because of the competition on 
the market…" 

AA: “… I can't find any relation between cloud computing and firm’s 
performance…" 

TA: “… I don’t think cloud will affect competition race…” 

Role of government: Regarding the impact of the Saudi government’s regulations on SMEs’ 

decision to adopt cloud computing, 93% of the experts interviewed confirmed its reality. They 

attributed this strong impact to several factors, including government being the driver of the 

overall economy in Saudi Arabia. However, government cloud computing policy is currently 



110 

rather ambiguous or a ‘grey area’ in the context of cloud adoption. These claims were clearly 

articulated by experts ND, AT, and TB in the excerpts given below: 

ND: “ … government does this grey area on purpose, they are not sure to 
allow cloud or not…” 

AT: “…government enforces businesses to keep their data inside the 
country…” 

TB: “…a lot of SMEs will follow the government directions…” 

Regardless of virtually all interviewed experts supporting the notion that government regulation 

does have an impact on SMEs' decision to adopt cloud computing, one respondent did not 

believe this. Expert AA claimed that SMEs are not concerned about government laws or 

regulations when deciding which technology to use: 

AA: “…for SMEs they don’t care a lot about regulations as long as 
availability and cost…” 

Vendor reputation: Most experts agreed that SMEs were very interested in the reputation of 

vendors operating in the cloud computing market. More than 71% of experts supported the 

validity of this factor as having an effect on SMEs’ decision to adopt cloud services. This is 

shown in the responses by experts such as TA, AD, and WA below: 

TA: “…here in Saudi customers do care about names and brands of the 
technology providers…” 

AD: “…because low education level in the market, many companies go to 
brand names first…” 

WA: “…well-known brands make different in their choice, as first of the 
list…" 

On the other hand, we found that four out of fourteen experts disagreed regarding the influence 

of vendors’ reputations on SMEs’ decision to accept cloud computing. According to ND, MA, 

and TB:  
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ND: “…decision to go with brand names or no is important if the decision 
to adopt cloud is already made…” 

MA: “…there is no cloud reputation on the market yet, we are still very 
new on this…” 

TB: “…for SMEs, brand name is not helping a lot…” 

National Technology Infrastructure. The availability of the latest technological infrastructure 

in Saudi Arabia will drive the adoption of cloud computing by SMEs and vice versa. This factor 

was accepted by many experts based on their responses to the open-ended questions in the 

environmental context. High speed and bandwidth of the Internet is a form of technology 

infrastructure that, according to 60% of the experts interviewed, will have a vital impact on 

SME’ decision to adopt cloud computing. Here the comments made by ST, AA are presented: 

ST: “The most important thing is the technology infrastructure in the 
country such as internet connectivity, high bandwidth, and internet speed” 

AA: “From the other side, high cost, connectivity, low speed of internet, 
this affects the business too much, it’s really a shame that we are still using 
4G in some areas for businesses in Saudi, the provider wants to maximize 

the profit on their current asset, they don’t want to invest on the 
infrastructure, government should push the regulations on the providers 

and enforce them to expand the infrastructure to enable high speed 
internet” 

Local data centre: The absence of local data centres offering reasonable cloud computing 

prices for SMEs is slowing down the decision to accept cloud services, according to 57% of the 

experts interviewed. MD, MA, TB, and ND stated:  

MD: “…lack of data centre is one of the biggest problems here, we don’t 
have many local data centre”. 

MA: “…data centre is one of the biggest problems here, we don't have 
many local data centres…" 

TB: “…it’s very important to push forward the adoption of cloud in the 
country…”  

ND: “… we don't have a data centre in Saudi which hinders the adoption of 
cloud computing by many businesses…" 
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6.3.2.4. Social Context 

The social context also plays a major role in technology adoption according to the participants’ 

interview comments. There is more disagreement on this theme among the experts. The 

disagreement appears to be generally along the lines that the TOE model does not include social 

factors. Rather, this category appears to be important to the Saudi context based on prior 

literature (Alshamaila et al., 2013a), which suggests that culture might play a role in people’s 

attitudes towards the adoption of new technology. Table 6.6 summarises the experts’ views of 

social factors. 

Table 6-6 Experts' views of social factors (source: developed by the researcher) 

Factor Support Non-Support 

Culture 57% 43% 

Culture. Among the experts, 57% believed culture plays an important role in the technology 

adoption decision made by SMEs in Saudi Arabia. This is clearly stated in the responses of 

experts AA, OE, and WN as follows: 

AA: “The problem is that you want to meet most people not all people and 
here comes an issue with the culture in Saudi Arabia that we do not study 

the stuff that people need. The market is not ready”.  

OE: “The problem here is the word of mouth in Saudi, the word of mouth 
here is ‘cloud is not safe and not secure’, but when we have a look on these 

giant companies like Microsoft, Google, Amazon, do you think with all 
respect to our capabilities on EXCEED, do you think are there any 

comparison between us in the security environment? Of course not, they are 
more advanced, highly advanced more than anyone in the market”.  

WN: “The public view of the cloud technology also affects the firm’s 
decision to adopt cloud”. 
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6.4. Summary 
This chapter has detailed the findings obtained from fourteen IT experts. The interview data 

were transcribed and analysed utilising the thematic analysis technique. Experts generally 

agreed that the cloud computing environment in Saudi Arabia is currently not being used much 

at all. However, the majority believed that using cloud computing at a much wider level will 

occur in the near future. For the technological context, cost reduction, availability of service 

according to time, ease of use, and duration of implementation emerged as the most influential 

factors on SMEs’ decision to adopt cloud computing. From the organisational perspective, firm 

size, top/senior management support, and new emerging factors such as cloud computing 

knowledge were considered by most experts to be the most influential factors inside the firm. 

From the environmental context, the role of government and vendor’s reputation were found to 

be the most influential factor according to most participants.  

In addition, the new context of social-related issues was found to wield much influence on 

SMEs’ uptake of cloud computing. Most of experts claimed that Saudi Arabia’s culture and 

cultural institutions will affect a firm’s adoption of the new technology. Furthermore, several 

new factors were highlighted by experts as having a considerable influence on cloud computing 

uptake, namely: expected benefits, local data centre, and national technology infrastructure. 

Hence, the initial conceptual model was updated accordingly. This chapter has therefore taken 

the step to confirm, with evidence from experts, the impact of these factors on SMEs’ decision 

to embrace cloud computing technology. In the next chapter, the quantitative study is presented. 

It tests the relationships between these factors and SMEs’ decisions to adopt cloud computing. 
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Quantitative Data Analysis 

7.1. Introduction 
This chapter presents the quantitative data analysis. The focus of this chapter is on testing the 

hypothesis relating to the factors incorporated in the conceptual framework developed for this 

study. The background of participants is indicated initially and this is followed by a description 

of the method used to verify and validate the factors that were incorporated into the conceptual 

model. The widely accepted structural equation modelling approach serves to assess the validity 

and reliability of the conceptual model. Firstly, a preliminary evaluation of measurement 

reliability and validity is given. Thereafter, the structural model is evaluated, and finally the 

chapter concludes with a summary highlighting the most important findings in this phase.  

7.2. Participants’ Profiles 
The first part of the questionnaire seeks information about firms’ backgrounds: it is consists of 

seven questions. The first five questions seek to capture each business’s characteristics such as 

age, number of employees, annual revenue, market scope, and industry which are used to 

facilitate further analysis. The researcher adapted questions from previous studies to ensure the 

clarity of what was being asked and the applicability to the research objectives. Table 7.1 

summarises the participants’ characteristic based on the data analysis.  

Table 7-1 Characteristics of participants (n=215) (Sourced based on SPSS result) 

Measure Frequency % Adopter % Non-adopter % 

Firm Age: 

0-5 48 22 20 42 28 58 

6-10 65 30 12 18.5 53 81.5 

11-15 45 21 8 18 37 82 

More than 15 57 27 30 53 27 47 

Firm Size: 

6-49 Employees (small) 130 60 39 30 91 70 
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Measure Frequency % Adopter % Non-adopter % 

50-250 Employees (medium) 85 40 31 36.5 54 63.5 

Market Scope: 

Local 136 63 32 23.5 104 76.5 

Regional 40 19 15 37.5 25 62.5 

International 39 18 23 59 16 41 

Industry: 

Health 22 10 7 32 15 68 

Education 26 12 11 42 15 58 

Finance 18 8 3 17 15 83 

Real estate 24 11 2 8 22 92 

Consultancy 17 8 9 53 8 47 

Retails 32 14 5 16 27 84 

Information Technology 27 15 19 70 8 30 

Manufacturing 15 7 5 33 10 67 

Other 34 15 9 26 25 74 

Table 7.1 indicates that of all respondents (n=215), 65 (30%) worked in businesses between 6-

10 years old while 57 (27%), were employed in firms that had been operating for more than 15 

years. While 48 (22%), participants were from firms that had been in business from 0 to 5 years 

and 45 participants worked in organisations 11 to 15 years old (21%). Out of these categories, 

30 out of 57 participants (53%) were in firms more than 15 years old that had already adopted 

cloud computing services. On the other hand, most non-adopter participants (53 out of 65, i.e. 

81.5%) worked in businesses ranging from 6 to 10 years.  

One question sought to determine the firm size based on the number of full-time employees, 

based on the definition of small and medium-sized enterprises as defined in Chapter 2. This 

study considers two types of firms: small ones which have between 6 to 49 full-time employees 

and medium-sized firms with between 50 to 250 full-time employees.  Of the respondents, most 

participants (130, 60%) were from small firms, whereas the others (85, 40%) were from 
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medium-sized firms. In fact, only 30% of small firms in Saudi Arabia are adopting cloud 

computing services, in contrast to medium-sized firms which seem to be in a better position 

with about 36.5% adopting cloud computing services.  

A question concerning firms’ annual revenue was excluded from the data analysis because most 

participants left it unanswered. This could be due to several reasons such as they do not want 

to share this sensitive financial information, or they might not be confident enough to provide 

even an approximate accurate answer because they work as IT specialists and not accountants. 

Hence, we used the number of full-time employees because it gives the most sophisticated 

information for conducting the analysis.  

Market scope of the firms was analysed and according to the data shown in Table 7.1, those 

working in local firms represent the majority (136, 63%), followed by participants working for 

firms with a regional market scope (40, 19%), an then the participants from firms with broader 

international market scope (39, 18%). It is clearly shown in Table 7.1 that firms with 

international market scope are most likely to embrace cloud computing (59%), followed by 

businesses with a regional market scope (37.5%), and the least likely are those businesses with 

local market scope (23%). 

Numerous participants from different industries were targeted to develop a more holistic picture 

of cloud computing adoption. Out of all respondents, those working in retail firms were the 

majority (32, 14%), while participants from manufacturing industries were the lowest number 

(15, 7%). Also, participants belonged to different industries such as tourism, and multiple-

industry firms were also involved in this study (34, 15%). Participants from the IT industry 

were the biggest adopters of cloud computing (70%), whereas real estate businesses had the 

least interest in taking up cloud computing (92%). 
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A question was asked about whether participating SMEs were adopters or non-adopters of cloud 

computing services. The replies of the respondents reveal there was a lack of cloud computing 

adoption among SMEs in Saudi Arabia. As shown in Table 7.2 below, non-adopter firms 

constitute the majority with 145 cases (67.4%), and 70 adopter firms represented 32.6%, from 

the total completed cases in this study (n=215).  

Table 7-2 Adopter versus Non-adopter firms (Sourced based on SPSS result) 

SME types Frequency % 

Adopter 70 32.5 

Expected adopter 84 39 

None-adopter 61 28.5 

The next question aimed to identify the types of cloud computing services that SMEs would 

adopt in Saudi Arabia. As shown in Table 7.3 below, software as service (SaaS) is currently in 

use or will be so in the future according to 157 firms’ representatives (73%), while 29 firms 

(13%) wanted platform as services (PaaS). The type known as infrastructure as service (IaaS) 

is favoured by 17 firms, representing 8% of the sample. On the other hand, about 6% (12 firms) 

indicated no interest in cloud computing at all.  

Table 7-3 Types of cloud computing used by SMEs (Sourced based on SPSS result) 

Cloud computing service type Frequency % 

Software as Service (SaaS) 157 73 

Platform as service (PaaS) 29 13 

Infrastructure as service (PaaS) 17 8 

None of above 12 6 
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7.3. Preliminary Evaluation 
As explained in Chapter 5, subsection 5.6.4, the data screening function is an essential stage of 

the SME analysis. Data screening includes several processes as suggested by (Joseph F. Hair et 

al., 2017). The following sub-sections explain these important data screening processes. 

7.3.1. Missing Data 

Missing data occurs when respondents either purposely or inadvertently do not answer one or 

more questions. This issue occurs regularly in survey-based methods. Researchers need to 

carefully address this issue before conducting the SEM analysis. When missing data exceed 

15% for a question, the answers to that question could be deleted from the data file (Joseph F. 

Hair et al., 2017). In some cases, researchers can delete the entire observation from the data file 

even though the overall missing data on the questionnaire does not exceed 15%. For instance, 

this can occur when most responses are missing for a single construct. This is likely to happen 

with a construct measuring a highly sensitive topic, such as sexual orientation or even how well 

a business is performing (Joseph F. Hair et al., 2017). 

In this study, the data screening process began with a visual inspection of the data to define the 

missing responses. Having identified the number of missing responses in the collected data file, 

it was noted that a high proportion of missing data occurred with question number 4 concerning 

firms’ backgrounds, specifically queries about their revenues. Many respondents failed to 

answer that question, or they hesitated to share such information. The purpose of the question 

was to document the size of the enterprise based on SEMA’s definition of SMEs in Saudi Arabia 

as descried in Chapter 2. However, all answers to that question were removed because too much 

data was missing (around 51%). To replace that measure another construct, i.e. “number of 

employees” served to determine the firm size as directed by SEMA’s definition. Indeed, a 

method of mean value replacement was used with another construct with less than 5% of values 
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missing, following the suggestion by Joseph F. Hair et al. (2017). After that, we ensured no 

missing data existed in the dataset by checking the n for all variables: n was 215 which is equal 

to the number for all variables in the statistical table.  

7.3.2. Suspicious Response Patterns 

Prior to analysing the data, a researcher should examine suspicious response patterns (Joseph F 

Hair, 2007; Joseph F. Hair et al., 2017). A recommended approach when looking for suspicious 

patterns is to find the straight line. For instance, if respondents fail to answer all 4 for a question 

with a 7-point Likert scale, then they should be deleted from the dataset. During the research 

process undertaken for this thesis, no suspicious responses were identified within the final 

dataset (n=215). 

7.3.3. Assessment of Outlier 

According to Joseph F. Hair et al. (2017) an outlier occurs when an extreme response to a 

question, or extreme responses to all questions are reported. For example, this occurs when a 

respondent answers 77 in a question of 9-point Likert scale. In response to that error, the 

researcher should interpret the outlier according to the context of the study based on the 

information they provide (Joseph F Hair, 2007). However, in this study we could not find any 

outlier in the online questionnaire dataset. The choices were restricted to only one answer on a 

7-point Likert scale per question. Moreover, the responses on a paper-based questionnaire were

also examined and no outlier was identified. 

7.3.4. Assessment of Data Distribution 

Even when the PLS-SEM analysis used for this study does not require data to be normally 

distributed, it is still incumbent on the researcher to verify that the data do not vary too much 

from normal distribution. The extreme non-normal data distribution can prove to be problematic 

in assessing parameters’ significance (Joseph F. Hair et al., 2017). Skewness and kurtosis values 
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were identified using the IBM SPSS software package. According to Pallant (2011) the 

skewness value refers to the symmetry of data distribution, while the kurtosis value refers to 

peakedness of the distribution. When skewness and kurtosis statistical values are between -4 to 

+4, then it is deemed acceptable (Tabachnick, 2013). Tables 7.4 and 7.5 show that all data met

the acceptable range for normal distribution. 

Table 7-4 Normality Distribution Test (Sourced based on SPSS result) 

Constructs Indicators Kurtosis Skewness 

Culture 

Cult1 0.754 1.05 
Cult2 0.117 0.834 
Cult3 -0.414 0.548 
Cult4 0.498 -0.643
Cult5 -0.564 0.814 

Local Data Location 

LDC1 2.448 -1.049
LDC2 0.782 -0.907
LDC3 1.536 -0.954
LDC4 0.818 -1.015
LDC5 -0.478 -0.364

Expected Performance Benefits 

EPerB1 0.237 -0.704
EPerB2 0.022 -0.701
EPerB3 -0.117 -0.552
EPerB4 0.002 -0.037
EPerB5 -0.178 -0.292
EPerB6 0.768 -0.688
EPerB7 -0.01 -0.304

Intention to adopt cloud computing 

Inten1 -0.62 -0.269
Inten2 -0.449 -0.648
Inten3 -0.333 -0.852
Inten4 0.001 -0.946
Inten5 -0.341 -0.749

Cost Reduction 
CR1 1.802 -1.139
CR2 0.539 -0.904
CR3 0.887 -0.926

Ease of use 

EoU1 2.808 -1.552
EoU2 0.389 -0.947
EoU3 0.081 -0.744
EoU4 -1.19 -0.323
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Constructs Indicators Kurtosis Skewness 

Security 

SECU1 -0.904 -0.363
SECU2 -0.288 -0.611
SECU3 -0.707 0.237 
SECU4 -0.884 -0.33
SECU5 -1.2 0.063 

Data privacy 

DP1 -0.191 -0.566
DP2 -0.562 -0.556
DP3 -0.564 0.474 
DP4 -0.829 0.487 
DP5 -0.504 0.607 

Availability 

AVoCC1 2.121 -1.014
AVoCC2 2.912 -1.329
AVoCC3 0.868 -0.988
AVoCC4 1.629 -1.071
AVoCC5 1.504 -1.039

Software Customisation 

SoftCust1 0.871 -0.984
SoftCust2 0.967 -1.042
SoftCust3 0.819 -0.952
SoftCust4 0.197 0.681 
SoftCust5 0.148 0.595 
SoftCust6 -0.666 -0.436

Duration of implementation 

DoIm1 0.393 -0.656
DoIm2 0.243 -0.755
Dolm3 0.116 0.696 
Dolm4 0.309 -0.707
Dolm5 -0.006 0.686 

Table 7-5 Normality Distribution Test (Sourced based on SPSS result) 

Constructs Indicators Kurtosis Skewness 

Integration with existing system 

IntgOcc1 0.554 -0.793
IntgOcc2 0.881 -0.972
IntgOcc3 0.297 -0.708
IntgOcc4 -1.122 0.049 
IntgOcc5 -0.91 0.115 

Trialability 

TryV1 -0.69 -0.372
TryV2 -0.758 -0.341
TryV3 0.864 -1.09
TryV4 -0.368 -0.435
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Constructs Indicators Kurtosis Skewness 
TryV5 -0.797 -0.121

Top/senior management support 

TMS1 0.95 -0.894
TMS2 -0.13 -0.688
TMS3 0.222 -0.605
TMS4 0.528 -0.772

IT readiness 

ITR1 -0.711 -0.265
ITR2 -0.844 -0.438
ITR3 -1.134 -0.016
ITR4 -0.947 -0.405
ITR1 -0.906 -0.357

Cloud computing knowledge 

CCK1 -1.173 -0.02
CCK2 -0.715 -0.543
CCK3 -0.979 -0.311
CCK4 -0.855 -0.337
CCK5 -1.183 -0.165

Competitive pressure 

ComP1 -0.955 -0.132
ComP2 -0.975 -0.239
ComP3 -0.583 0.171 
ComP4 -0.578 -0.21
ComP5 -0.661 -0.123

Role of government 

RoGov1 0.672 0.948 
RoGov2 0.364 0.912 
RoGov3 0.05 0.501 
RoGov4 -0.25 0.358 
RoGov5 0.666 -0.85
RoGov6 1.192 -1.007
RoGov7 0.502 -0.792

National Technology Infrastructure 

NTI1 0.913 -0.786
NTI2 0.825 -0.718
NTI3 1.751 -0.924
NTI4 0.58 0.857 
NTI5 1.048 0.918 

Vendor reputation 

VRept1 -0.975 -0.027
VRept2 -0.421 0.521 
VRept3 1.233 -1.078
VRept4 -0.894 -0.348
VRept5 0.645 0.775 
VRept6 0.062 0.581 
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7.4. Assessment of the Measurement Model 
Model estimation determines the relationship between the indicators and constructs 

(measurement models), as well as the constructs (structural model). For comparison of the 

theoretically established measurement and structural model realistically, as represented by the 

sample data. Thus, we can determine how well the theory fits the empirical data (Hair et al., 

2017).  

7.4.1. Internal Consistency Reliability 

Internal consistency is the first test employed to examine the measurement model. To do this, 

we checked the construct composite reliability and Cronbach’s alpha as advised by Hair et al. 

(2017). Composite reliability refers to the degree to which indicators measure the latent 

construct (Hair, Ringle, & Sarstedt, 2011),whereas Cronbach’s alpha refers to the degree to 

which all items are measuring the same construct (Tavakol & Dennick, 2011). Cronbach’s alpha 

indicates lower bound estimates of reliability (Hair et al., 2012a). In contrast, composite 

reliability tends to overestimate the internal consistency reliability, therefore, it is reasonable to 

test and report both criteria to determine internal consistency (Hair et al., 2017). Composite 

reliability and Cronbach’s alpha values range from between 0 to 1, with a higher value 

indicating a higher level of reliability. Precisely, a value ranging from 0.06 to 0.70 is considered 

acceptable in exploratory research, while the value of 0.7-.0.90 is satisfied. However, a value 

below 0.60 is not acceptable because it indicates a lack of internal consistency reliability (Hair 

et al., 2017). In this study, Cronbach’s ! was computed by using this formula provided by 

(Joseph F. Hair et al., 2017):  

"#$%&'(ℎ′+	! = 	 (	 /
/ − 1	)	. (	1	 −

	∑5678 	95:
95:

	) 
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In this formula, 95: represents the variance of the indicator variable ; of a specific construct, 

measured with M indicators (; = 1, …, M), and 95: is the variance of the sum of all M indicators 

of that construct. The second measure used to obtain the composite reliability in this study was 

computed following (Joseph F. Hair et al., 2017) as the following: 

<= =
	(∑5678 	l5):

(∑5678 	l5): + (∑5678 @'#(A5)

Where l5 symphonizes the standardised outer loading of the indicator variables ; of specific 

construct measured with M indicators, A5 is the measurement error of indicator variable ;, and 

@'#(A5) denotes the variance of measurement error, which is defined as 1 - l5:  

Table 7-6 Constructs’ Reliability and Validity (Sourced based on Smart PLS 3 result) 

Constructs Cronbach’s Alpha Composite Reliability AVE** 
Availability Time of CC* service 0.761 0.861 0.674 
CC* Staff Knowledge 0.932 0.948 0.784 
Cost Reduction 0.773 0.861 0.674 
Competitive Pressure 0.880 0.912 0.674 
Culture 0.764 0.864 0.679 
Data Privacy 0.897 0.951 0.906 
Duration of Implementation 0.777 0.870 0.690 
Expected Performance Benefits 0.939 0.949 0.729 
Ease of Use 0.806 0.911 0.836 
IT Readiness 0.872 0.913 0.723 
Integration of CC* 0.767 0.895 0.810 
Local Data Centre 0.811 0.858 0.606 
National Technology Infrastructure 0.707 0.830 0.620 
Role of Government 0.736 0.883 0.791 
Security 0.769 0.895 0.810 
Software Customisation 0.693 0.866 0.764 
Top Management Support 0.837 0.885 0.610 
Trialability 0.826 0.895 0.741 
Vendor’s Reputation 0.627 0.838 0.722 
Intention to adopt CC 0.767 0.895 0.810 
*cloud computing, **Average Variance Extracted
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In this study, as shown in Table 7.6, the composite reliability values for all constructs ranged 

between 0.830 and 0.951, whereas the Cronbach’s alpha values ranged from 0.627 to 0.939. 

Thus, the internal consistency was established for all constructs in the conceptual model. 

7.4.2. Convergent Validity 

Convergent validity presents the degree to which a measure correlates positively with other 

measures of the same construct (Hair et al., 2017). For checking convergent validity of the 

reflective construct, tests were conducted on indicators’ reliability (outer loading) and average 

variance extracted (AVE value) measures as suggested by Hair et al. (2017). Investigators 

should make sure that all indicators are statistically significant.  The following formula was 

used to obtain the AVE’s value for all constructs in the enhanced conceptual model for this 

study, as provided by (Joseph F. Hair et al., 2017):  

BCD = (		∑567
8 l5:
/ 	)	

According to (Joseph F. Hair et al., 2017) using the same logic as that used with individual 

indicators, an AVE value of 0.50 or higher indicates that, on average, the construct explains 

more than half of the variance of its indicators. Investigators should make sure that all indicators 

are statistically significant. The rule of thumb is that an outer loading value of an indicator 

should be above 0.70. However, according to Hulland (1999) researchers always aim to obtain 

a lower loading (<0.70). In most cases researchers tend to remove indicators with an outer 

loading between 0.40 and 0.70 (Hair et al., 2017). However, this process needs to be carefully 

applied (Hair et al., 2017). Indeed, indicators should be considered for removal from a scale if 

they will in all likelihood increase the composite reliability or average variance extracted above 

the threshold value (Joseph F Hair, 2007). This poor loading could be the consequence of: (1) 

poor question structure; (2) irrelevant indicator; or (3) an improper transfer of one indicator 

from one context to another (Hulland, 1999).  
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Following these criteria, several indicators with a significantly weak outer loading value (below 

0.40) were considered for removal. As a result, composite reliability and extracted variance 

values were significantly above the threshold value.  As shown in Table 7.7 below, the results 

for all indicators’ outer loading values of the final constructs were above the threshold of 0.70. 

However, some indicators’ loadings below the threshold were not removed from the final model 

because their removal had no effect on the AVE’s value of that construct. For example, TMS1 

had an outer loading of 0.673, TMS5 had an outer loading of 0.619, and LCD3 had an outer 

loading of 0.653. Another measure to establish convergent validity is the average variance 

extracted (AVE). Researchers should examine the AVE for all reflective constructs in the 

structural model (Hulland, 1999). The AVE value of at least 0.50 indicates that, on average, the 

construct explains more than half of the variance of its indicator (Gefen, Straub, & Boudreau, 

2000). All AVE values for this study are shown in Table 7.7. The values are higher than the 

threshold value of 0.50. So, it can be stated that convergent validity is confirmed. 

Table 7-7 Constructs Convergent Validity values (Sourced based on Smart PLS 3 result) 

Constructs Indicators Outer Loading AVE** 

Local Data Location 

LDC2 0.640 
0.606 LDC3 0.718 

LDC4 0.932 
LCD5 0.791 

Expected Benefits 

EPerB1 0.875 

0.729 

EPerB2 0.885 
EPerB3 0.911 
EPerB4 0.888 
EPerB5 0.835 
EPerB6 0.815 
EPerB7 0.759 

Cost Reduction 
CR1 0.893 0.674 
CR2 0.813 
CR3 0.751 

Availability Time of CC* service 
AVoCC1 0.879 0.674 
AVoCC2 0.838 
AVoCC4 0.739 

Data privacy 
DP1 0.961 0.906 
DP2 0.943 
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Constructs Indicators Outer Loading AVE** 

Culture 
Cult1 0.847 0.679 
Cult2 0.843 
Cult3 0.780 

Intention to adopt CC 

Inten1 0.798 

0.728 Inten2 0.920 
Inten3 0.914 
Inten4 0.887 
Inten5 0.897 

Trialability 
TryV1 0.839 0.741 
TryV2 0.888 
TryV4 0.853 

Top management Support 

TMS1 0.673 

0.610 
TMS2 0.873 
TMS3 0.846 
TMS4 0.857 
TMS5 0.619 

IT readiness 

ITR1 0.824 

0.723 
ITR2 0.904 
ITR3 0.821 
ITR4 0.849 

CC* knowledge 

CCK1 0.848 

0.784 
CCK2 0.902 
CCK3 0.893 
CCK4 0.892 
CCK5 0.891 

Competitive pressure 

ComP1 0.872 

0.674 
ComP2 0.853 
ComP3 0.786 
ComP4 0.803 
ComP5 0.787 

Role of government 
RoGov1 0.888 0.791 
RoGov2 0.899 

National Technology Infrastructure 
NTI1 0.781 

0.620 NTI2 0.813 
NTI3 0.767 

Vendor reputation 
VRept1 0.910 

0.722 
VRept4 0.785 

Software customisation 
SoftCust4 0.847 

0.764 
SoftCust5 0.900 

Security 
SECU4 0.872 

0.810 
SECU5 0.927 

Integration with existing systems 
IntgOcc1 0.881 

0.810 
IntgOcc2 0.918 

Ease use 
EoU2 0.935 

0.836 
EoU3 0.893 
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Constructs Indicators Outer Loading AVE** 

Duration of implementation 
DoIm1 0.809 

0.690 DoIm2 0.852 
Dolm4 0.830 

*cloud computing, **Average Variance Extracted

7.4.3. Discriminant Validity 

Discriminant validity refers to the degree to which a construct is truly distinct from other 

constructs according to empirical standards. In other words, establishing discriminant validity 

confirms that a construct is capturing a unique phenomenon, a phenomenon not captured by 

other constructs in the model (Joseph F. Hair et al., 2017). To check discriminant validity for 

this study, the approach is to obtain the Fornell-Lacker criterion for all construct in the model. 

This approach compares the square root of the average variance extracted (AVE) with 

correlation of latent construct (Hair et al., 2017). As Table 7.8 below shows, the square AVE 

values of each construct are higher than the correlations with other latent constructs. Therefore, 

the discriminant validity is established. 

7.4.4. Quality of the Measurement Model 

A quality of the measurement model is determined by examining the value of the average 

variance extracted (AVE) for all constructs in the model. The AVE’s value higher than 0.5 

indicates the quality of the measurement model (Henseler, Ringle, & Sinkovics, 2009). As 

shown in Table 7.7, the range of AVEs for all constructs incorporated into model for this study 

are between 0.606 to 0.906.  Therefore, the quality of measurement model for this study is 

confirmed. 
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Table 7-8 Discriminant validity (Fornell-Larcker Criterion) (Sourced based on Smart PLS 3 result) 

Table 7.8 Constructs  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Availability  0.821 

CC*Knowledge  0.359 0.885 

Competitive Pressure  0.267 0.628 0.821 

Cost Reduction  0.261 0.139 0.230 0.821 

Culture 0.067 0.278 0.163 -0.034 0.824 

Customisation  0.160 0.294 0.184 0.060 0.245 0.874 

Data Privacy  0.437 0.377 0.393 0.356 0.145 0.276 0.952 

Duration of 
Implementation  

0.416 0.167 0.359 0.214 0.005 0.007 0.295 0.830 

Ease of Use  0.401 0.403 0.373 0.381 0.152 0.215 0.397 0.359 0.914 

Expected Benefits  0.486 0.499 0.449 0.320 0.167 0.185 0.337 0.404 0.471 0.854 

IT Readiness  0.382 0.742 0.491 0.265 0.173 0.305 0.428 0.230 0.365 0.478 0.850 

Integration with 
existing Tech 

0.524 0.184 0.112 0.294 -0.078 -0.019 0.164 0.393 0.332 0.383 0.260 0.900 

Intention to Adopt CC 0.334 0.600 0.568 0.310 0.242 0.293 0.499 0.290 0.518 0.538 0.561 0.251 0.884 

Local Data Centre  0.004 -0.093 -0.040 0.048 -0.224 -0.244 -0.210 0.157 0.036 0.071 -0.108 0.131 -0.197 0.778 

National Tech 
Infrastructure  

0.428 0.185 0.167 0.160 -0.023 0.051 0.214 0.358 0.310 0.312 0.279 0.437 0.204 0.070 0.787 

Role of Government  -0.022 0.200 -0.044 -0.090 0.253 0.290 0.136 -0.149 -0.051 0.059 0.182 -0.099 0.200 -0.393 -0.075 0.889 

Security -0.268 -0.366 -0.286 -0.103 -0.171 -0.377 -0.356 -0.076 -0.329 -0.315 -0.360 -0.142 -0.475 0.284 -0.142 -0.182 0.900 

Top mgmt. support 0.426 0.271 0.309 0.314 -0.058 0.130 0.217 0.345 0.328 0.363 0.334 0.356 0.377 0.142 0.234 -0.125 -0.057 0.781 

Trialability 0.276 0.466 0.441 0.284 0.141 0.228 0.476 0.391 0.386 0.426 0.518 0.216 0.531 0.009 0.214 0.100 -0.293 0.402 0.861 

Vendors’ reputation 0.079 0.328 0.382 0.243 0.015 0.182 0.352 0.186 0.319 0.220 0.401 -0.021 0.306 0.052 0.157 -0.081 -0.139 0.200 0.408 0.850 
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7.5. Assessment of the Structure Model 
Once the researcher ensured that the constructs of the measurement model (outer model) are 

reliable and valid, then the next step is to evaluate the structural model (inner model) (Hair et 

al., 2017). Assessing the structural model will determine the model’s ability to predict one or 

more targeted constructs (Hair et al., 2017). This assessment is a systematic procedure. In this 

study, as explained in Chapter 5, (subsection 5.6.4.1), the assessment is guided by the following 

steps proposed by Hair et al. (2017): 

Step 1: Assess the structural model for collinearity issues 

Step 2: Assess the significance and relevance of the structural model relationships 

Step 3: Assess the level of R2 

Step 4: Assess the f2 effect size 

Step 5: Assess the predictive relevance Q2 

7.5.1. Assessment of Collinearity 

In the structural model there are two types of constructs, namely exogenous and endogenous. 

The term ‘exogenous’ refers to latent constructs that do not have any structural path pointing to 

them, whereas ‘endogenous’ refers to latent constructs that are explained by other constructs 

via the structural model relationship (Hair et al., 2011). The examination of collinearity issues 

among exogenous constructs is very important for the path coefficient results because bias 

might occur if the path’s estimation involves a critical level of collinearity among predictive 

constructs (Hair et al., 2017). The variance inflation factor (VIF) values of all the exogenous 

constructs in the structural model determined the collinearity issues affecting the endogenous 

construct. Results indicated that VIF values for all constructs were below the recommended 

threshold value of 5 (Henseler et al., 2009). Therefore, as shown in Table 7.8, no significant 

levels of collinearity among the exogenous constructs were found for the conceptual model for 

this study. 
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Table 7-9 Collinearity Values among Exogenous Constructs (Sourced based on Smart PLS 3 result) 

Exogenous Constructs Endogenous Construct VIF 
Availability Time of Cloud Computing 

Intention to Adopt Cloud Computing 

2.147 
Cloud Computing Knowledge 3.415 
Cost Reduction 1.440 
Competitive Pressure 2.177 
Culture 1.239 
Data Privacy 1.911 
Duration of Implementation 1.723 
Expected performance benefits 1.933 
Ease of Use 1.748 
IT readiness 2.837 
Integration with existing system 1.806 
Local data centre 1.423 
National Technology Infrastructure 1.425 
Role of Government 1.459 
Security 1.529 
Software Customisation 1.375 
Top Management Support 1.595 
Trialability 1.947 
Vendors’ reputations 1.555 

7.5.2. Assessment of Significance and Relevance of the Path 
Coefficients 

The second procedural step when evaluating the structural equation model was to examine the 

significance of the path coefficients, which represent the hypothesised relationships. The path 

coefficients values symbolise the strength of the relationships between two latent variables 

(Urbach & Ahlemann, 2010). Each path has a standardised value which varies from -1 to 1 

(Hair et al., 2017). Positive value – as its name suggests - represents a positive relationship 

between the variables in the structural model and vice versa (Garson, 2016). To do this, a PLS 

algorithm was applied using the weighting scheme included in the SmartPLS software package. 

As a result, the determination of R2 and size of the path coefficients were obtained: these are 

illustrated in Figure 7.1. 
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Figure 7-1 Result of PLS algorithm with R2  (Sourced based on Smart PLS 3 result) 

As Figure 7-1 showed above, nineteen factors were included on the structural path analysis 

technique provided by SmartPLS software package (as described in Chapter 5, Subsection 

5.6.4). Each value represents the positive/negative relationship between the independent 

variable (e.g. security) and the dependent variable (SMEs’ intention to adopt cloud computing). 

The values represented in the above Figure 7-1, are ranged from weak negative relationship 

with SMEs’ intention to adopt cloud computing for software-package customisation with value 

of -0.033 to strong positive relationship for competitive pressure on SMEs’ intention to adopt 

cloud computing.  

7.5.3. Assessment of Coefficient of Determination (R2) 

Examining the coefficient of determination R2 is the most commonly used method to evaluate 

the structural model (Hair et al., 2017). This coefficient measures the predictive power which 

represents the combined effects of all exogenous latent variables on the endogenous variables. 



134 

In this study the intention is for SMEs in Saudi Arabia to adopt cloud computing. The amount 

of variance in the endogenous variables is explained by all the exogenous variables linked to it 

(Hair et al., 2011). The R2 value ranges from 0 to 1 whereas larger values indicate a higher 

predictive accuracy in the model (Hair et al., 2017). Other researchers describe R2 values of 

0.067, 0.33, or 019 for endogenous latent constructs as being substantial, moderate, or weak, 

respectively (Chin, 1998). Referring to Figure 7.1, the R2 value for the endogenous construct, 

the intention of SMEs to adopt cloud computing indicates a robust model with 63.1% of 

variance. Thus, the research model is a considerable help in explaining the upper range of 

moderate R2 (Chin, 1998). However, to avoid bias in the complex model presented here, the 

adjusted coefficient of determination  ("#$%& ) was calculated, as suggested by (Joseph F. Hair 

et al., 2017), by computing the following formula: 

"#$%& = 1 − (1 −	"&). - − 1
- − . − 1

Where n is the sample size, and k is the number of exogenous latent variables used to predict 

the endogenous latent variable under consideration. The value of "#$%& = 0.595 which inidactes 

that the orginal enhanced conceptual model for this study is acceptable. 

7.5.4. Assessment of f squared (f2) 

Having examined the determination of coefficient R2 for all endogenous constructs, the first 

quality criterion for assessing the structural model involves an evaluation of the effect size, i.e. 

f2, of exogenous constructs on the endogenous construct’s R2 value (Hair, 2011). The effect 

size f2 measures the change in R2 value when an exogenous construct is omitted from the model. 

That change indicates whether the omitted construct wields a substantive impact on the 

endogenous construct (Hair, 2017). In this study, the effect size of the structural model was 

evaluated according to Cohen’s f2 (Cohen, 1988). The effect size f2 values of 0.02, 0.15 and 
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0.35, respectively, are described as small, medium and large effect sizes of the predictive 

variables (Cohen, 1988).  

In this study, the effect size f2 for all exogenous constructs was evaluated as described in Table 

7.10. According to Cohen’s (1988) criteria, the constructs’ security, competitive pressure, ease 

of use, expected benefits, and availability of cloud computing produce a small effect size on the 

SMEs’ intention to adopt cloud computing. Other constructs were considered as having no 

effect on the SMEs’ intention to adopt cloud computing because they were associated with a 

lower threshold of 0.02. Table 7.10 shows the effect size f2 for all exogenous constructs in the 

structural model on the endogenous construct. This measure, effect size, is increasingly 

encouraged by journal editors and reviewers.  Therefore, for this study, the effect size was 

computed by the following formula provided by (Joseph F. Hair et al., 2017): 

2& = 	"34567$8$
& − "89567$8$&

1 − "34567$8$&

Where "34567$8$&  and "89567$8$&  are the R2 values of the endogenous latent variable when a 

selected exogenous latent variable is included in or excluded from the model. Technically, the 

change in the R2 values is calculated by estimating the PLS path model twice. It is estimated 

the first time with the exogenous latent variable included (yielding "34567$8$&  ) the second time 

with the exogenous latent variable excluded ( yielding "89567$8$& ) .  
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Table 7-10 f2 for all exogenous constructs on endogenous construct 

Exogenous Constructs 
Endogenous Construct 
Intention to Adopt Cloud Computing 

Availability 0.021 
CC Customisation 0.002 
CC Implementation 0.000 
Competitive Pressure 0.040 
Cost Reduction 0.008 
Culture 0.006 
Data Privacy 0.023 
Ease of Use 0.037 
Expected Benefits 0.030 
IT Readiness 0.003 
Integration 0.002 
Local Data Centre 0.013 
National IT Infra 0.001 
Role of Gov 0.015 
Security 0.050 
Staff CC Knowledge 0.010 
Top Management Support 0.019 
Trialability 0.006 
Vendors' Reputation 0.002 

7.5.5. Assessment of Predictive Relevance (Q2) 

The second criterion for assessing the quality of the structural model is predictive relevance, 

Stone–Geisser’s Q2 (Geisser, 1997; Stone, 1974). The evaluation of Q2 indicates the model’s 

out-of-sample predictive power or predictive relevance (Hair, 2017). It highlights the extent 

which the model’s prediction is successful (Urbach & Ahlemann, 2010). The blindfolding 

technique is used to obtain the Q2 value for endogenous constructs in the reflective model (hair, 

2017). A value more than zero indicates the presence of predictive relevance (Hair et al., 2014; 

Henseler, Ringle & Sinkovics 2009). Hence, the Q2 value was computed for the SMEs’ 

intention to adopt the cloud computing construct only. As result, a Q2 value of 0.443 which is 

above 0, confirms that the structural model presents predictive relevance for SMEs’ intention 
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to implement cloud computing. Thus, the quality of the structural model in this study is 

confirmed. 

7.6. Summary 
This chapter has detailed the findings from the 215 questionnaires completed by with IT 

executives, IT managers, or IT employees working for SMEs in Saudi Arabia. Using PLS-SEM, 

the model was measured and evaluated. Reliability and validity tests were conducted for all 

constructs in the measurement model. According to the established guidelines the constructs 

incorporated in the measurement model were adjusted for reliability and validity confirmation. 

The measurement model exhibited satisfactory reliability and validity. Subsequently, the 

evaluation of the structural model on SMEs’ intention to adopt cloud computing was conducted 

and confirmed. The relationships in the structural model were analysed. Of these results, six 

factors emerge as being significantly predictive of the decision of SMEs in Saudi Arabia to 

adopt cloud computing. The factors include three technological ones (ease of use, expected 

benefits, security), one organisational factor (top management support), and two environmental 

factors (competitive pressure, local data centre). The structural model demonstrates a 

satisfactory 63% predictive power (R2 = 0.631). Furthermore, the structural model was 

evaluated for predictive relevance and confirmed with a satisfactory value of Q2 = 0.443. The 

following chapter discusses the results for both the qualitative findings (Chapter 6), and the 

quantitative findings (Chapter 7). 
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Discussion 

8.1. Introduction 
The aim of this chapter is to discuss the qualitative and quantitative findings reported in the 

previous chapters. As explained previously, the qualitative study identified several new factors 

and verified the pre-identified factors which led to the development of an enhanced conceptual 

model for this study. The quantitative study firstly, identifies the relationships between these 

factors and SMEs’ intention to adopt cloud computing; and secondly, evaluates the enhanced 

model via several statistical methods as explained in the previous chapter. The content for 

discussion in this chapter consists of technological factors, organisational factors, 

environmental factors, and social factors, and how the relationships between them appear to 

influence the SMEs’ intention to adopt cloud computing. Also, the answers to the research 

questions that were developed for this study are presented. 

8.2. Technological Context 
Technological context refers to potential sources of influence of a technological nature on the 

decision to adopt a new technology (Rehman et al., 2012). In this study, ten technological 

factors were found to have influence on SMEs’ intention to embrace cloud computing. Of these 

factors, specific technological factors were incorporated into the enhanced conceptual model 

for this study, presented in Chapter 4, including customisation of cloud computing, duration of 

implementation of cloud computing as a solution, and integration between the cloud-based 

solution and other technologies in the firm. The system’s cost-reducing impact on business 

operations, its overall ease of use, the available security associated with it, and the expected 

benefits in terms of extending current business functions into new or expanded areas are 

evident. The following subsections discuss each factor in the technology context with reference 
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to the enhanced conceptual model developed for this study. The discussion addresses both types 

of findings - qualitative and quantitative - which are the main sources for validating the model. 

8.2.1. Availability 

An advantage that large organisations have over small ones is that the former are able to take 

steps on their own to ensure computing availability even if the vendor is unable to do so, at 

least under limited circumstances such as in maintaining on-site backups of critical files or 

supplying enough electrical or battery power, to prevent outages and similar  (Alkhater et al., 

2017; Avram, 2014). Based on the qualitative data reported in this study, 86% of technology 

experts in Saudi Arabia believed that evidence of ready availability of a cloud solution would 

contribute positively to SMEs’ intention to adopt cloud computing. Similarly, the quantitative 

findings presented in the correlation matrix (see Table 7.8), indicated a bivariate effect size of 

r = .334 (p < .001) (Lowry, 2014). However, the assessment from a structural path analysis 

showed that availability was a non-significant predictor of the SMEs’ intention to adopt cloud 

computing in Saudi Arabia (t = 1.923, p = 0.055.). This result from the SEM analysis contradicts 

prior studies regarding the effect of availability on the decision to adopt cloud computing 

(Doherty et al., 2015; Mahara, 2013).  

8.2.2. Cost Reduction 

The effect of a promise of cost reduction on the SMEs’ decision to adopt cloud computing is a 

reasonable expectation, as well as an empirically supported fact (Armbrust et al., 2010; Doherty 

et al., 2015). Based on the qualitative data reported in this study, 93% of technology experts in 

Saudi Arabia believed that the adoption of cloud computing could result in significant cost 

reduction for business enterprises. This percentage is sufficiently high to conclude that cost 

reduction is a significant predictor of the decision to accept cloud computing. Therefore, a need 
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to reduce operating costs and associated overheads in a business would justify the adoption of 

cloud computing. 

For comparison, using the quantitative sample reported in this study, the correlation matrix, 

presented in Table 7.8 in the previous chapter, showed a bivariate effect size of r = .310. Using 

Lowry (2014) online interactive tool for computing the statistical significance of a correlation 

coefficient, one can compute the p-value associated with that figure. The procedure involves 

entering the sample size in the “n =” box and the reported correlation coefficient in the “r =” 

box, after which the tool performs the appropriate calculation, along with the equivalent t-

statistic and the degrees of freedom. In this case, the p-value was reported as being p < .001 

(Lowry, 2014). Thus, both the qualitative results and the results in terms of the bivariate effect 

size agreed with each other, suggesting that cost reduction is indeed a significant consideration 

in the adoption of cloud-computing technology.  

However, while cost reduction expectations may indeed be a valid predictor on its own, the 

findings in this study show that other predictors share some of the variance. In the structural 

path analysis for this study, the impact of an expectation of cost reduction had no independent 

effect that attained a threshold of significance (β= 0.035, t = 0.660, p = 0.509). This finding 

seems to agree with what prior studies documented (Gupta et al., 2013), and concluded that cost 

reduction is not the most important factor for SMEs in their decision to adopt cloud computing. 

8.2.3. Ease of Use 

Ease of use has been considered one of the most important predictor variables in the field of 

technology adoption by many other empirical studies (Gupta et al., 2013). Based on the 

qualitative data reported in this dissertation, 85% of technology experts in Saudi Arabia 

believed that evidence of ease of use would contribute positively to a decision to adopt cloud 

computing in the country. This percentage is sufficiently high to conclude that ease of use is a 
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significant predictor of the decision to implement cloud computing. Similarly, the correlation 

matrix, presented in Table 7.8 in the previous chapter, shows a bivariate effect size of r = .518 

(p < .001) (Lowry, 2014). Thus, both the qualitative results and the results in terms of the 

bivariate effect size agreed with other, suggesting that ease of use is indeed a significant 

consideration in the adoption of cloud-computing technology. 

Confirming this finding has statistical significance, this study’s structural path analysis shows 

ease of use to be a significant predictor (t = 2.476, p =.013). Moreover, within the full path 

model, ease of use showed an effect size of f² = .037 (small, but significant). This finding agrees 

with previous findings (Bharadwaj & Lal, 2012; Gupta et al., 2013) which support the strength 

of this variable as a predictor of SMEs’ decisions to adopt cloud computing even when 

embedded among several other potential predictors in a complex structural-equation model. 

8.2.4. Data Privacy 

Previous research showed privacy concerns to be one of the major considerations of SME 

regarding their decision to implement cloud computing (Gupta et al., 2013; Sahandi, Alkhalil, 

& Opara-Martins, 2013). Based on the qualitative data reported in this study, 57% of technology 

experts in Saudi Arabia believed that evidence of strong data privacy protocols would 

contribute positively to SMEs’ intention to adopt. Comparing this finding to findings in the 

correlation matrix, presented in Table 6.7, a bivariate effect size of r = .499 is evident (p < .001) 

(Lowry, 2014). It is suggested here that both qualitative and quantitative findings agree on the 

needs of data privacy influencing SMEs’ decisions to adopt cloud computing. 

However, the present study utilised the structural path analysis technique which showed that 

data privacy was a non-significant predictor of SMEs’ decisions to adopt cloud computing in 

Saudi Arabia (t = 1.877, p = 0.061). This finding is consistent with a previous study (Senarathna 

et al., 2016), which concluded that data privacy is not a significant factor for SMEs when 
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adopting cloud computing. Taken together, these two outcomes from the path analysis suggest 

that data privacy may be a significant factor for SMEs’ intention to accept cloud computing, 

but only when isolated from the other factors that are included in the full structural model.  

8.2.5. Expected Benefits 

The positive expectations associated with the adoption of a new technology such as cloud 

computing, will significantly drive a business’s decision to take it on. SMEs were no exception 

as reported in the qualitative findings of this study, and 64% of technology experts in Saudi 

Arabia believed that evidence of expected benefits would contribute positively to SMEs’ 

decision to embrace cloud computing. This percentage is sufficiently high to conclude that 

evidence of expected benefits is a significant predictor of the decision to adopt cloud 

computing. Similarly, the quantitative findings in the correlation matrix, presented previously 

in Table 7.8, showed a bivariate effect size of r = .538 (p < .0001) (Lowry, 2014), Thus, both 

the qualitative results and results in terms of the bivariate effect size concur, with specific 

reference to the effect of technology’s expected benefits on SMEs’ decisions to adopt cloud 

computing. 

Confirming these findings, the present study’s structural path analysis revealed that expected 

benefits are a significant predictor of SMEs’ intention to adopt cloud computing in Saudi Arabia 

(t = 2.064, p = 0.039). Prior studies agree with this as they have shown the positive influence 

of expected benefits from cloud computing on SMEs’ intention to adopt cloud computing 

(Alshamaila et al., 2013b; Kannabiran & Dharmalingam, 2012; Ramdani et al., 2009). 

8.2.6. Duration of Cloud-package Implementation 

Testing the role of duration of software implementation in the SMEs’ decision to adopt cloud-

computing technology is another unique contribution of the present study. Based on the 

qualitative data reported here, 93% of technology experts in Saudi Arabia believed that 



144 

assurances of a relatively short duration of implementation would contribute positively to 

SMEs’ decision to adopt cloud computing in the country. This percentage is sufficiently large 

to conclude that implementation time is a significant predictor of the cloud computing adoption 

decision. Similarly, the correlation matrix, presented in Table 6.7 in the previous chapter, shows 

a bivariate effect size of r = .290 (p < .001) (Lowry, 2014). Thus, both qualitative and 

quantitative findings agree on the major role of duration of cloud-package implementation on 

SMEs’ decision to adopt cloud computing.  

However, in the present study’s path analysis, duration of cloud-package implementation was 

a non-significant predictor of the intention to adopt cloud computing in Saudi Arabia (t = 0.068, 

p = 0.946). It can be surmised here that the duration of cloud-package implementation may 

constitute a significant factor for SMEs’ decision to adopt cloud computing, but only when 

isolated from the other factors included in the full structural model.  

8.2.7. Cloud-package Integration 

The effect of integration capability between the cloud-package and other technologies used by 

the firm was suggested by Gupta et al. (2013) as a factor, and should be incorporated for further 

investigation.  According to the qualitative data, this study reported that 71% of technology 

experts in Saudi Arabia believed that the smoothness of service integration would contribute 

positively to SMEs’ decision to take up cloud computing. Subsequently, the quantitative 

findings, based on the correlation matrix, presented in Table 7.8, show a bivariate effect size of 

r = .251 (p < .001) (Lowry, 2014). Thus, it is suggested that the smoothness of service 

integration is a significant predictor of SMEs’ decision to adopt cloud computing. 

Yet, the present study’s structural path analysis showed that cloud-package integration was a 

non-significant predictor of the intention to adopt cloud computing in Saudi Arabia (t = 0.832, 

p = 0.462). This outcome concludes that cloud-package integration capability with a firm’s 
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current or future technologies may be a significant factor for SMEs’ decision to adopt cloud 

computing. This can occur when it is isolated from the other factors included in the full 

structural model.  

8.2.8. Security 

Prior studies have found that security concerns are influencing firm’s decision to adopt cloud 

computing (Bharadwaj & Lal, 2012; Subashini & Kavitha, 2011). Based on the qualitative data 

reported in this dissertation, 72% of technology experts in Saudi Arabia believe that evidence 

of strong security protocols used by cloud computing providers will contribute positively to 

SMEs’ decision to adopt cloud computing. This percentage is sufficiently high to conclude that 

security assurances are a significant predictor of the decision to adopt cloud computing. 

Similarly, the correlation matrix, presented in Table 7.8 in the previous chapter, showed a 

bivariate effect size of r = -.475 (p < .001) (Lowry, 2014), suggesting that security concern is 

an important factor in SMEs’ decisions to adopt cloud computing.  

Confirming these statistically significant findings, the study’s structural path analysis showed 

security considerations emerged as an important factor in SMEs’ intention to adopt cloud 

computing in Saudi Arabia (t = -2.804, p = 0.005). This outcome agrees with prior studies which 

noted that security concerns are one of the major obstacles SMEs encounter when they intend 

to a cloud-based system (Alkhater et al., 2017; Gupta et al., 2013). 

8.2.9. Cloud-package Customisation 

Testing the role of cloud-package customisation of hardware/software systems in SMEs’ 

decision to adopt cloud-computing technology is one of the unique contributions of this study. 

Based on the qualitative data reported here, 71% of technology experts in Saudi Arabia believed 

that availability of cloud-package customisation would contribute positively to SMEs’ intention 

to adopt cloud computing. Moreover, the quantitative findings presented in this study, as 
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presented in the correlation matrix in Table 7.8, showed a bivariate effect size of r = .293 (p < 

.001) (Lowry, 2014). This suggests cloud-package customisation wields a significant influence 

on SMEs’ decision to adopt cloud computing. 

However, the present study’s path analysis found that cloud-package customisation was a non-

significant predictor of SMEs’ intention to adopt cloud computing in Saudi Arabia (t = 0.735, 

p = 0.462). Therefore, it is concluded that cloud-package customisation may be a significant 

factor for SMEs’ decision to adopt cloud computing, but only when isolated from the other 

factors included in the full structural model.  

8.2.10. Trialability 

Previous research found trialability to add predictive power to models of cloud-computing 

adoption decisions (Alshamaila et al., 2013b; Lin & Chen, 2012). Based on the qualitative data 

reported for this study, 71% of technology experts in Saudi Arabia believed that assurances of 

trialability, meaning the opportunity to try the solution before implementing it, would 

contribute positively to a decision to adopt cloud computing. Subsequently, the quantitative 

findings, based on the correlation matrix presented in Table 7.8, revealed a bivariate effect size 

of r = .531 (p < .001) (Lowry, 2014). Thus, both qualitative and quantitative findings concur on 

the role of trialability of cloud-package on SMEs’ decision to adopt cloud computing.  

However, according to the study’s path analysis, trialability emerged as a non-significant 

predictor of the intention to adopt cloud computing in Saudi Arabia (t = 1.371, p = 0.170). This 

outcome agrees with prior research, which has shown that trialability is a non-significant factor 

in the decision to adopt cloud computing (Oliveira et al., 2014; Seethamraju, 2015). 

8.3. Organisational Context 
Organisational context refers to an organisation’s internal resources that might have an 

influence on the decision to adopt a new technology (Rehman et al., 2012). In this study, four 
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organisational factors were found to wield influence on SMEs’ intention to adopt cloud 

computing. Of these factors, only three were incorporated into the enhanced conceptual model: 

top management support, cloud computing knowledge within the firm, and technology 

readiness. The fourth factor was size of the firm, which had most experts’ support in the 

qualitative data phase for this study. However, this factor was removed for the SEM analysis 

due to lack of data, as explained in subsection 7.3.1 in Chapter 7. The following subsection 

discusses the organisational factors based on the reported qualitative and quantitative data. 

Furthermore, the PLS-SEM’s outcomes broach the significance of the relationship between 

each factor and SMEs’ intention to adopt cloud computing in Saudi Arabia.   

8.3.1. Top/Senior Management Support 

Previous research has found that top/senior management support functions as a critical part of 

most decisions to adopt new technologies in SMEs (Alshamaila et al., 2013; Ramdani and 

Kawalek, 2009) and in larger organisations (Gutierrez et al., 2015). Based on this study’s 

qualitative data, 86% of technology experts in Saudi Arabia contended that top management 

support is critical to SMEs’ decisions to adopt cloud computing. Similarly, the quantitative 

findings reported in the correlation matrix, presented in Table 7.8, demonstrate a bivariate effect 

size of r = .377 (p < .001) (Lowry, 2014).  

Confirming this finding of statistical significance, the study’s path analysis shows top 

management support to be a significant factor of SME’s intention to adopt cloud computing in 

Saudi Arabia (t = 2.522, p = 0.012). Therefore, the effect of top management support on the 

SMEs’ decision is statistically significant. This finding agrees with (Alshamaila et al., 2013b) 

who concluded that top management plays a significant role in SMEs’ adoption of cloud 

services.  
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8.3.2. Size of the Firm 

Based on the qualitative data reported in this study, 100% of technology experts in Saudi Arabia 

believe that the size of the firm constitutes a major predictor of the decision to take cloud 

computing on board in Saudi organisations. Surprisingly, the universal perspective was that 

smallest businesses would be the quickest to accept and implement cloud computing. However, 

the structural path analysis has excluded firm size. As described in the previous chapter, one of 

the questions for this variable was missing too many cases, around 51%, which may have to 

unreliable measurement if included in the PLS-SEM analysis. Therefore, the decision was taken 

to remove this factor from the enhanced conceptual model as recommended by (Joseph F. Hair 

et al., 2017) and as explained in subsection 7.3.1 in the previous chapter. Nevertheless, the 

descriptive statistics provide an indication of how firm size may have an influence on the 

adoption decisions. Specifically, Table 7.1 in the previous chapter, differentiates between small 

firms (6-49 employees) and medium-sized ones (50-250 employees), along with the percentage 

of cloud-computer adopters in each category. Among small firms, 30% were reportedly 

adopting cloud computing while it emerged that 36.5% of large firms were reportedly adopting 

cloud computing.  

8.3.3. Cloud computing knowledge 

Cloud computing knowledge in the firm emerged as a factor during the qualitative data phase, 

reported in Chapter 6. The result indicates that 64% of technology experts in Saudi Arabia 

believed that the level of cloud computing knowledge that operational or technical staff dictated 

the likelihood of SMEs adopting cloud computing. In fact, the more knowledge/experience they 

have, the more likely this is going to occur. Similarly, the quantitative findings presented in the 

correlation matrix, presented in the previous chapter’s Table 7.8, showed a bivariate effect size 

of r = .182 (p < .001) (Lowry, 2014). Here, both findings agree on the influence of cloud 
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computing knowledge within the firm having an influence on SMEs’ decision to adopt cloud 

computing in Saudi Arabia. 

However, according to the present study’s structural path analysis, cloud-computing knowledge 

is a non-significant factor in SMEs’ decision to adopt cloud computing (t = 1.806, p = 0.071). 

This finding indicates that cloud computing knowledge within the Saudi firm could serve as a 

significant factor in SMEs’ decision to adopt a cloud-based system. However, this occurred 

only when isolated from other factors that were incorporated factors into the full structural 

model.   

8.3.4. Technology Readiness 

Previous research has found technology readiness to predict technology adoption (Gutierrez, 

Boukrami, & Lumsden, 2015; Oliveira et al., 2014). Based on the qualitative data reported in 

this study, 76% of technology experts in Saudi Arabia believe that technology readiness within 

the firm would be a major point to consider in the decision to adopt cloud computing in SMEs. 

Subsequently, the quantitative findings presented in the correlation matrix, presented in Table 

7.8 in the previous chapter, showed a bivariate effect size of r = .561 (p < .001) (Lowry, 2014). 

In the present study’s structural path analysis, however, technology readiness was a non-

significant predictor of the intention to adopt cloud computing in Saudi Arabia (t = 0.613, p = 

0.540.). For this reason, the study concludes that technology readiness within the firm has no 

significant relationship to the SMEs’ decision to adopt cloud computing.  

8.4. Environmental Context 
The environmental context addresses all factors that occur outside the organisation itself, and 

refers to both the organisation’s task environment and general environment. For this study, the 

key factors to consider in the context of predicting a SMEs’ adoption of cloud computing in 

Saudi Arabia consist of competitive pressures, role of government legislation and/or 
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regulations, the reputations of the available cloud computing vendors, the national technology 

infrastructure, and the availability of local data centres. The following subsections discuss the 

findings based on the qualitative and quantitative findings. Subsequently, the robust findings 

based on PLS-SEM are presented and explained.  

8.4.1. Competitive Pressure 

Based on the qualitative data reported in this study, 57% of technology experts in Saudi Arabia 

believe competitive pressures constitute a key factor in the decision to adopt cloud computing 

in the country. Conversely, the correlation matrix as presented in Table 7.8, shows a bivariate 

effect size of r = .568 (p < .001) (Lowry, 2014) suggesting that the qualitative and bivariate 

correlation analyses came to the same conclusion.  

Confirming these findings, this study’s structural path analysis shows competitive pressure is a 

significant factor of SMEs’ decision to adopt cloud computing in Saudi Arabia (t = 2.584, p = 

0.01). This outcome agrees with other studies (Alshamaila et al., 2013b; Low et al., 2011). 

Therefore, it can be stated here that competitive pressure has a significant impact on SMEs’ 

decision to adopt cloud computing in Saudi Arabia.  

8.4.2. Role of Government 

Previous research has generally failed to find that the role of government is an important factor 

in the firm’s decision to adopt cloud-computing (Nkhoma et al., 2013). For this study, the 

qualitative data reported that 93% of technology experts in Saudi Arabia believed government 

regulations do constitute a key factor in the SMEs’ decision to adopt cloud computing. 

Similarly, the correlation matrix, presented in Table 7.8 in the previous chapter, shows a 

bivariate effect size of r = .200 (p < .01) (Lowry, 2014). Thus, both types of findings conclude 

that governmental regulation is a significant predictor of the decision to adopt cloud computing. 
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However, according to the present study’s structural path analysis, the role of government is a 

non-significant factor in SMEs’ decision to adopt cloud computing in Saudi Arabia (t = 1.656, 

p = 0.098). This finding confirms that of Alkhater et al. (2017) who contended that the role of 

government has no impact on a firm’s decision to adopt cloud computing.  

8.4.3. Vendors’ Reputation 

Based on the qualitative data reported in this study, 71% of technology experts in Saudi Arabia 

believe that vendor reputation is a key factor in SMEs’ decision to adopt cloud computing. As 

well, the quantitative findings presented in the correlation matrix, in Table 6.8 in the previous 

chapter, shows a bivariate effect size of r = .306 (p < .001) (Lowry, 2014). This suggests that 

the results of the qualitative analysis and bivariate correlation analysis are inclusive.  

However, the structural path analysis reported that vendor reputation was a non-significant 

predictor of the intention to adopt cloud computing in Saudi Arabia (t = 0.338, p = 0.736). This 

outcome may conflict with prior research, which has shown concerns over vendor reliability, 

or a lack of complete trust in the vendor, to be an issue in the decision to adopt cloud computing 

(Doherty et al., 2015; Mahara, 2013). Conversely, some prior studies have found positive 

vendor reputation will encourage the decision to adopt cloud computing (Seethamraju, 2015). 

8.4.4. National Technology Infrastructure 

A link between national technology infrastructure and the decision to adopt cloud computing 

emerged during the qualitative phase of this study. Given the relatively low level of 

technological development in Saudi Arabia, such as limited high-speed network, one may 

reasonably expect this factor to discourage decisions by SMEs to adopt cloud computing. Based 

on the qualitative data reported in this study, 60% of technology experts in Saudi Arabia 

believed the national technology infrastructure does constitute a key factor in the decision to 

adopt cloud computing in SMEs. Similarly, the quantitative findings show in the correlation 
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matrix, presented in Table 7.8 in Chapter 6, highlighted a bivariate effect size of r = .204 (p < 

.01) (Lowry, 2014). Thus, between the qualitative and bivariate correlation analyses, the results 

are inclusive.  

However, the study’ structural path analysis shows that national technology infrastructure is a 

non-significant predictor of SMEs’ decision to adopt cloud computing in Saudi Arabia (t = 

0.405, p = 0.686). Consequently, this study concludes that national technology infrastructure 

has no significant effect on SMEs’ decision to adopt cloud computing in Saudi Arabia.  

8.4.5. Local Data Centre 

The link between the presence of a local data centre and the decision to adopt cloud computing 

emerged during the qualitative stage of this study. Given Saudi Arabia’s strict rules regarding 

keeping data inside the country rather than permitting companies to export it, one may 

reasonably expect the lack of local data centres to discourage SMEs in the country to adopt 

cloud computing. Based on the qualitative data reported in this study, 57% of technology 

experts in Saudi Arabia believed the adequacy and availability of a local data centre to 

constitute a key factor in the SMEs’ decision to adopt cloud computing. Similarly, the 

correlation matrix, presented in Table 7.8 in the previous chapter, indicates a bivariate effect 

size of r = -.197 (p <.01) (Lowry, 2014). Here it emerges that the results for the qualitative 

analysis and bivariate correlation analysis are conclusive. 

Confirming the statistical significance of both findings, the present study’s path analysis shows 

the presence of a local data centre is a significant predictor of the intention to adopt cloud 

computing in Saudi Arabia (t = 1.983, p = 0.047). For this reason, the presence of a local data 

centre emerges as a statistically significant factor influencing SMEs’ decision to adopt cloud 

computing. This finding is at odds with findings reported in another analysis by (Alkhater et 

al., 2017) who believed that SMEs’ have a positive relationship with the physical location of 
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their data. The path coefficient indicated a negative relationship existed between SMEs’ 

decision to adopt cloud computing and lack of local data centre in Saudi Arabia.  

8.5. Social Factor 
The social context specifically refers to culture in the present study. This context was added to 

the enhanced conceptual model for this study, presented in Chapter 4, which extended the TOE 

framework with this fourth context to represent its affect SMEs’ decision to adopt cloud 

computing in Saudi Arabia. The following subsection discusses the findings of culture’s 

influence on SMEs’ decision to adopt cloud computing based on qualitative and quantitative 

phases in this study. The robust outcomes based on PLS-SEM analysis are presented and 

discussed as well. 

8.5.1. Culture 

The link between culture and the decision to adopt cloud computing emerged during the 

qualitative phase of this study. Previous research found culture to be an important influence on 

the decision to adopt cloud-computing technologies. Notably, it served as an inhibitor 

particularly in the case of Saudi Arabia (Alateyah, Crowder, & Wills, 2013; Alkhater et al., 

2017). Based on the qualitative data reported in this study, 57% of technology experts in Saudi 

Arabia believed that culture might play a role in SMEs’ decision to adopt cloud computing. 

Similarly, the quantitative finding presented in the correlation matrix, Set out in Table 7.8 in 

the previous chapter, shows a bivariate effect size of r = .242 (p < .001) (Lowry, 2014). It posits 

the contention that the qualitative analysis and bivariate correlation analysis results are 

inclusive.  

However, the present study’s structural path analysis shows that culture is a non-significant 

predictor of SMEs’ decision to adopt cloud computing in Saudi Arabia (t = 0.852, p = 0.394). 

This finding agrees with the findings of other studies (Alateyah et al., 2013; Alkhater et al., 
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2017) which have found that Saudi Arabia’s generally conservative culture discourages the 

adoption of cloud computing.  

8.6. Review of the Total Explained Variance (R²) 
Before addressing the research questions, it is appropriate to review the full path model, 

including all variables simultaneously, in terms of how much variance in one criterion (the 

SMEs’ decision to adopt cloud computing) is explainable using a set of variables. As reported 

in the previous chapter, the total explained variance amounted to R² = .631, as shown at the 

centre of Figure 7.1 in subsection 7.5.2. This outcome indicates that all factors in the enhanced 

conceptual model for this study collectively explain 63.1% of the variance in the SMEs’ 

decision to adopt cloud computing in Saudi Arabia. Nevertheless, it is also important to assess 

the individual factors that have contributed to this value, hence the review of the research 

questions in the next section. 

8.7. Addressing the Research Questions 
The research questions presented in this study aim to investigate the factors affecting SMEs’ 

decision to adopt cloud computing. The questions asked, in sequence, to find out the extent 

technological, organisational, environmental, and sociocultural factors might play a role in the 

decision to adopt and implement cloud computing.  

In understanding the relationship between the research questions and the methodology of the 

present mixed-methods research, it is important to note that the first research question presented 

here explores the factors that might influence SMEs’ decision to adopt cloud computing in 

Saudi Arabia. The second research question examines precisely how many of the factors 

identified from the first research question may significantly affect the SMEs’ decisions to adopt 

cloud computing in Saudi Arabia. The third research question then examines the precise 

direction and magnitude of the effect of those factors. Accordingly, the remainder of this section 
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will discuss each research question in turn in terms of the findings reported in the previous 

chapters. 

Q1. Which factors (technological, organisational, environmental) affect the adoption of cloud 

computing by SMEs in Saudi Arabia? 

The aim of this question was to investigate the factors affecting the adoption of cloud computing 

in SMEs operating in Saudi Arabia. Moreover, several key factors which were identified from 

previous studies were verified as well. To enable this semi-structured interviews served as the 

appropriate means to address and answer the objectives of this question. According to the 

qualitative analyses presented in Chapter 6, all of the noted factors have an effect on SMEs’ 

decisions to adopt cloud computing in Saudi Arabia. Based on the results for this  question, the 

proposed initial research model proposed by (Alghamdi et al., 2018) was enhanced, as presented 

in Chapter 4, to incorporate all verified factors. After that, the final factors in the enhanced 

model were included for the next stage of this study. Specifically, this refers to measuring the 

relationships of these factors with SMEs’ decision to adopt cloud computing. This leads to the 

second research question for this study.  

Q2. What are the relationships between these factors and SMEs’ intentions to adopt cloud 

computing in Saudi Arabia? 

The purpose of this question was to test the factors incorporated into the enhanced conceptual 

model for this study with a larger sample than the one used for the qualitative phase which 

answered question one. To accomplish this objective, answering this question by utilising the 

self-administered questionnaire method was deemed to be the most appropriate. The 

questionnaire instruments were designed in a 7-point Likert-type scale which helped the 

researcher test the significance of the relationships between variables. The questionnaire was 

conducted with 215 IT employees working in SMEs throughout Saudi Arabia. The results 

indicated that the enhanced conceptual model as presented in Chapter 3, does have a good 
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statistical fit with the collected empirical data. However, to answer this question, a 

bootstrapping technique was applied to all incorporated factors in the enhanced model. This 

technique enabled the research to obtain the t-value and p-value for each factor in the model, 

which then determined the significance of the relationship between the dependent variable (“all 

factors in the model”) and the independent variable (“SMEs’ intention to adopt cloud 

computing”).  

In answer to the second research question, Table 8.1 presents the path analysis for the answers. 

As the table shows, based on the main quantitative analysis in this study, six factors as being 

significantly predictive of the decision to adopt cloud computing by SMEs in Saudi Arabia. The 

factors include three technological ones (ease of use, expected benefits, security), one 

organisational factor (top management support), and two environmental factors (competitive 

pressure, local data centre).  

Table 8-1 A summary of the relationships between the factors and SMEs’ decision to adopt cloud computing. 
(Developed based on Smart PLS 3 result) 

Hypothesised Path β (path 
coeff.) 

t- 
value 

p-value
(p < 0.05) Result 

H1: Availability 
→ SMEs’ decisions to Adopt Cloud Computing -0.129 1.923 0.055 Not Supp. 

H2: Cost Reduction 
→ SMEs’ decisions to Adopt Cloud Computing 0.035 0.660 0.509 Not Supp. 

H3: Ease of Use 
→ Intention to Adopt Cloud Computing 0.164 2.476 0.013 Supported 

H4: Data Privacy 
→ SMEs’ decisions to Adopt Cloud Computing 0.121 1.877 0.061 Not Supp. 

H5: Expected Benefits 
→ SMEs’ decisions to Adopt Cloud Computing 0.142 2.064 0.039 Supported 

H6: Duration of Implementation 
→ SMEs’ decisions to Adopt Cloud Computing 0.004 0.068 0.946 Not Supp. 

H7: Integration with existing technologies 
→ SMEs’ decisions to Adopt Cloud Computing 0.058 0.832 0.406 Not Supp. 

H8: Security 
→ SMEs’ decisions to Adopt Cloud Computing -0.165 2.804 0.005 Supported 

H9: Customisation 
→ SMEs’ decisions to Adopt Cloud Computing -0.033 0.735 0.462 Not Supp. 
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Hypothesised Path β (path 
coeff.) 

t- 
value 

p-value
(p < 0.05) Result 

H10: Trialability 
→ SMEs’ decisions to Adopt Cloud Computing 0.088 1.371 0.170 Not Supp. 

H11: Top/Senior Management Support 
→ SMEs’ decisions to Adopt Cloud Computing 0.158 2.522 0.012 Supported 

H12: CC Knowledge 
→ SMEs’ decisions to Adopt Cloud Computing 0.133 1.806 0.071 Not Supp. 

H13: IT Readiness 
→ SMEs’ decisions to Adopt Cloud Computing 0.047 0.613 0.540 Not Supp. 

H14: Competitive Pressure 
→ SMEs’ decisions to Adopt Cloud Computing 0.182 2.584 0.010 Supported 

H15: Role of Government 
→ SMEs’ decisions to Adopt Cloud Computing 0.097 1.656 0.098 Not Supp. 

H16: Vendor’s Reputation 
→ SMEs’ decisions to Adopt Cloud Computing -0.018 0.338 0.736 Not Supp. 

H17: National Technology Infrastructure 
→ SMEs’ decisions to Adopt Cloud Computing -0.022 0.405 0.686 Not Supp. 

H18: Local Data Centre 
→ SMEs’ decisions to Adopt Cloud Computing -0.106 1.983 0.047 Supported 

H19: Culture 
→ SMEs’ decisions to Adopt Cloud Computing 0.044 0.852 0.394 Not Supp. 

Q3. What is the impact (positive, negative) of these factors on SMEs’ intentions to adopt cloud 

computing in Saudi Arabia? 

The purpose of this question was to determine which factor in the enhanced model of this study 

makes a positive or a negative contribution to SMEs’ decision to adopt cloud computing in 

Saudi Arabia. As explained in Chapter 7 (subsection 7.5.2), the path coefficient value represents 

the relationship between two latent variables in the model, in which positive value symbolises 

a positive relationship and vice versa. Thus, as found by this study and as presented in Table 

8.1 above, there are six factors, namely: (i) availability of cloud computing; (ii) customisation-

package of cloud services; (iii) a lack of local data centre; (iv) national technology 

infrastructure; (v) cloud security; and (vi) technology vendors’ reputation. These are found to 

negatively impact on SMEs’ decision to adopt cloud computing in Saudi Arabia. On the other 

hand, thirteen factors were found to positively impact on SMEs’ decisions to adopt cloud 
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computing: cloud computing knowledge among firms’ employees; competitive pressure that 

firms faced in the market; cost reduction as a result of cloud adoption compared to other 

technologies; society culture, data privacy; duration of cloud-based solution; ease of use; 

expected benefits from adopting cloud computing; IT readiness in the firm’s environment; 

integration between cloud-based solution and other technologies in the firm; role of 

government; top management support for the cloud adoption decision; and availability of a trial 

version of a cloud-based solution which businesses can try before they actually decide to fully 

implement it.  

8.8. Summary 
Using the TOE framework, this chapter has discussed the qualitative and quantitative findings 

based on the collected data. Referring to the factors incorporated in the research model devised 

for this study, the results from each data collection phase were described and discussed. The 

relationships between the factors incorporated into the model and the SMEs’ intention to adopt 

cloud computing were discussed in detail was the effect size of each relationship on the SMEs’ 

intention to adopt cloud computing. The findings indicated that six factors have a significant 

impact on SMEs’ intention to adopt cloud computing. These factors include three technological 

factors (ease of use, expected benefits, security), one organisational factor (top management 

support), and two environmental factors (competitive pressure, local data centre). The total 

expired variance R2 of the research model was found to be acceptable statistically, which means 

that the findings do present strong evidence. The following chapter will present conclusions 

emerging from the study and provide directions for future research. 
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Conclusions and Future Work 

9.1. Revisiting the research objectives 
The aim of this study was to determine the factors influencing the adoption of cloud computing 

by SMEs in Saudi Arabia. As described in Chapter 1, there were four objectives which guided 

the research’s activities and stages to accomplish its primary aim. The analysis of how each 

research objective has been achieved is explained below: 

Objective 1: Investigate factors affecting the adoption of cloud computing by SMEs in Saudi 

Arabia. 

To achieve this objective, two steps were taken: First step was to conduct a thorough 

investigation to identify the key factors influencing the adoption of cloud computing by SMEs. 

A review of literature was undertaken. Prior studies in developed countries (for example, 

Australia, the UK), and developing countries (i.e. Singapore, Malaysia) identified several 

determinants of cloud computing adoption by SMEs. (Gupta et al., 2013) however, suggested 

several new factors need to be explored by future studies. These included duration of 

implementation, cloud-package customisation, integration between cloud-based solution and 

existing technology within the firm. The factors emanating from these studies together with the 

theoretical framework of TOE and a qualitative study (see below) conducted as a part of this 

research enabled the construction of the research framework to guide the present study. There 

is limited literature  on cloud computing adoption in Saudi Arabia (Alkhater et al., 2017; Yamin 

& Al Makrami, 2015) especially with reference to SMEs.  

The second step to achieving this objective was to do a qualitative investigation of the data 

using the semi-structured interview approach, which meant discussing the key issues of cloud 

computing adoption in SMEs with selected personnel. It enabled the researcher to get valuable 

insights about the phenomenon of cloud computing adoption by SMEs in Saudi Arabia (as 
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explained in Chapter 5 (subsection 5.2.2)). As result of the qualitative interviews, nineteen 

factors were documented as having an impact on SMEs’ decision to adopt cloud-based systems. 

This analysis made it possible to develop an enhanced conceptual model and this is explained 

in more detail below.  

Objective 2: Develop a conceptual framework representing the factors affecting the adoption 

of cloud computing by SMEs.  

Following from the above, further analysis was done to develop the enhanced conceptual 

model. The TOE framework (Depietro et al., 1990) served as the theoretical basis for the 

enhanced conceptual model which was explained in Chapter 4. According to the TOE concept, 

an organisation’s decision to adopt new technology is affected by three contexts, namely: 

Technological context, Organisational context, and Environmental context. However, a new 

factor - the sociocultural factor - emerged from the qualitative interviews and was confirmed 

by the majority of technical experts, as explained in Chapter 6 (subsection 6.3.2.4). 

Subsequently, a new concept, Social Context, was added to the TOE framework.  

Based on the analysis of qualitative interviews reported in Chapter 6, the enhanced conceptual 

model for this study was developed. This model consists of four contexts: technological, 

organisational, environmental, and social. The technological context incorporated ten 

technology-related (i.e. cloud computing) factors that had an impact on SMEs’ decision to adopt 

cloud computing. These were as follows: cost reduction from using cloud computing; 

availability time for cloud-based services; ease of using cloud-based services; data privacy 

issues; security procedures on cloud computing environment; expected performance benefits 

from adopting cloud computing; duration of cloud-based services and need to be ready for the 

end user (i.e. organisation’s employees or consumers); ability of cloud-based services to be 

integrated with existing technology; the ability to customise cloud-based services to meets the 
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organisation’s distinct needs, and the availability of  a trial version of cloud-based service prior 

the actual use by organisations.  

The organisational context incorporated three factors that were found to influence SMEs’ 

decisions to adopt cloud computing in Saudi Arabia: top/senior management support, cloud-

computing level of awareness and knowledge among organisation’s employees, and the 

organisation’s technology readiness (i.e. computers, systems). The environmental context 

includes five factors that are considered relevant for SMEs’ decision to adopt cloud computing, 

namely: competitive pressure in the marketplace; role of government in developing policies and 

regulations; cloud computing vendor’s reputation; national technology infrastructure (i.e. 

national broadband network); and availability of local data centres that offer reasonable services 

for SMEs. The social context emerged as a new factor from thematic analysis, reported in 

Chapter 6. It is evident that a society’s culture, its customs, traditions and expectations, will 

influence SMEs’ decision to adopt cloud computing in Saudi Arabia, which is a conservative 

Islamic country. The second objective has been met by developing the enhanced conceptual 

model, in the form of evidence-based factors that explain the country’s SMEs’ decisions to 

accept cloud computing.  

Objective 3: Test the relationships between these factors which are incorporated in the 

enhanced conceptual model and the SMEs’ decisions to adopt cloud computing with a large 

representative sample of SMEs in Saudi Arabia.  

A complete self-administered questionnaire was designed, as explained in Chapter 5 

(subsection 5.5.3). The relationships between the factors in the enhanced conceptual model, and 

SMEs’ decisions to adopt cloud computing were identified using a very powerful analytical 

multivariate technique, that is, structural equational model (SEM). The full analysis on data 

collected from 215 participants working in SMEs around Saudi Arabia was reported in detail 
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in Chapter 7. The analysis showed there are six factors incorporated in the enhanced conceptual 

model found to have a significant relationship with SMEs’ decisions to adopt cloud computing 

in Saudi Arabia. They include three technological ones (ease of use, expected benefits, 

security), one organisational factor (top management support), and two environmental aspects 

(competitive pressure, local data centre). The evaluation procedures taken to assess the validity 

of the structural model indicated that R2 =0.631, as presented in the centre of Figure 7.1 

(subsection 7.5.2), was statistically substantial. In other words, the factors incorporated in the 

enhanced conceptual model for this study are proven and represent 63.1% variance on SMEs’ 

decision to implement cloud computing in Saudi Arabia. 

Objective 4: Identify the factors that encourage or hinder the adoption of cloud computing by 

SMEs.  

To achieve this objective each path in the structural model was analysed as presented in Figure 

7.1 (subsection 7.3.2). The path coefficient value was used to represent the relationship’s 

direction between the factors in the enhanced model for this study and Saudi SMEs’ decision 

to adopt cloud computing. According to Joseph F. Hair et al. (2017) a positive path value  

indicates a positive relationship existed between the two latent variables in the model (i.e. factor 

and SMEs’ decision to embrace cloud computing) and vice versa. As explained in Chapter 7 

(subsection 7.8), after analysing all nineteen paths in the structural model for this study, six 

factors were found to have negative relationships with SMEs’ adoption of cloud computing, 

and thirteen factors were found to have a positive relationship. 

To draw a meaningful conclusion from this objective, government authorities and cloud 

computing providers in Saudi Arabia could use these findings to put in place a plan that 

effectively works to eliminate or minimise the causes of problems that discourage SMEs from 

adopting cloud computing.  For example, this objective indicated that the availability of local 
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data centres in Saudi Arabia is critical, and the Saudi government and technology providers 

should collaborate in building several data centres throughout the country. Positive 

relationships concerning the cloud can be engendered by support offered by both government 

and cloud providers. For instance, this study found that cloud computing knowledge within the 

firm does positively impact on the SMEs’ decision to adopt cloud computing. More training 

sessions, workshops and special events that promote cloud computing solutions, benefits for 

SMEs, etc., would raise the level of awareness on cloud computing and confidence in it. Such 

strategies will in time have a positive impact on cloud computing adoption in Saudi Arabia. 

9.2. Research contributions 
The contribution of this research will be discussed from two perspectives. The first contribution 

is in regard to the body of knowledge concerning technology adoption, and this means the 

theoretical perspective. The second contribution highlights the implications of the findings for 

the government and cloud technology providers, and this means the practical perspective. The 

following subsections discuss each perspective in more detail.  

9.2.1. Theoretical contributions 

Theoretically, this study contributes to the body of knowledge in technology adoption by 

studying the adoption of cloud computing at the organisational level in Saudi Arabia. The cloud 

computing adoption rate in Saudi Arabia is still fairly low, in fact. According to Assante, Castro, 

Hamburg, and Martin (2016), more empirical research is required to increase the maturity of 

SMEs in their perceptions of cloud computing. Alshamaila et al. (2013a) recommend that new 

quantitative and qualitative studies should be done in different countries and address new 

factors affecting the adoption of cloud-based systems by SMEs. Specifically, SMEs in Saudi 

Arabia have stayed away from such powerful technology.  
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Furthermore, this study addressed the identified gaps in knowledge that previous literature did 

not cover. For instance, Gupta et al. (2013) suggested there were several factors that should be 

included in future research on predicting the adoption of cloud computing by SMEs. To the best 

of our knowledge, this study is the first to examine the impact of these new factors on SMEs’ 

decisions to adopt cloud computing: (i) duration of cloud computing implementation; (ii) the 

smooth integration of information; (iii) integration with other services; and (iv) availability of 

customised-cloud computing packages or services. Arising from this present study, other new 

factors emerged, specifically the importance of having local data centres, and a dependable 

national technology infrastructure. These constitute evidence that support the theoretical 

contributions in this study. 

Another major theoretical contribution is the development of the enhanced conceptual model, 

where the factors affecting the adoption of cloud computing in SMEs in Saudi Arabia are 

incorporated. This model was constructed based on a combination of factors noted in previous 

analyses and factors that emerged during this study’s investigation. The factors were verified, 

validated, and confirmed utilising various approaches, namely experts’ opinions, thematic 

analysis, questionnaire and multivariate analysis ‘structural equation modelling’. The results 

confirm that the empirical data collected for testing the enhanced model fitted well. In other 

words, the factors incorporated in the enhanced conceptual model are statistically substantial 

and confirm the importance of the factors affecting cloud computing by SMEs in Saudi Arabia. 

Also, this study contributes to the literature by providing several instruments that were 

developed for the purpose of testing the new factors incorporated in the enhanced model. For 

example, there is the duration of cloud computing implementation, availability of customised 

cloud-based packages or services incorporated in enhanced conceptual model. However, other 

instruments were borrowed from previous studies and adapted to accommodate the context for 
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this study, as presented in Chapter 5 (subsection 5.5.3). The instruments’ evaluation procedures 

as presented in Chapter 7 (subsection 7.4), confirmed the validity and reliability of these 

constructs. Thus, the instruments developed could be utilised by any future research on the 

adoption of new technologies.  

9.2.2. Practical contributions 

On the practical side, this study advances the IS adoption body of knowledge from new practical 

evidence derived from Saudi Arabia. The findings help cloud computing providers to close the 

gap in their marketing strategies and at the same time accommodate the needs of their 

customers, i.e. SMEs. For instance, this study found that expected post-adoption benefits had a 

significant positive relationship with SMEs’ decision to implement cloud computing services. 

With such information, cloud providers could focus on promoting their products to SMEs’ 

decision-makers. They have more chance of convincing SMEs’ senior personnel to adopt cloud 

computing. The same could be done for the factors that were found as impeding SMEs’ 

decision-makers to accept cloud computing. As a result, acceptance should increase and the gap 

between sellers (i.e. cloud services providers) and consumers (i.e. SMEs) shrink. 

SMEs play a very important role in any economy, especially in a developing country like Saudi 

Arabia: specifically, the Vision 2030 plan wants SMEs to play a vital role. This study provides 

the government in Saudi Arabia with evidence-based findings, in particular, those factors that 

will help SMEs to improve their business’ processes and performance, and vice versa. For 

example, this study found that the lack of data centres is very problematic and discourages 

SMEs’ adoption of advanced technology such as cloud computing. With such findings, 

government authorities could consider building new data centres as critical and what is 

strategically required.  
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9.3. Lessons learnt from the research 
The first lesson learnt from this long research journey was about being patient in acquiring 

knowledge. The basic sources for this study consisted of previous empirical studies and it took 

a long time during the literature review to identify the research problem and the issues that 

previous literature had not considered. Therefore, skills like critical thinking, analytical 

evaluation and report writing were developed in order to plan for the next stage in this research 

journey, namely data collection and how to assess it and explain it. 

This thesis utilised the mixed methods approach for collecting and analysing the data. While 

this is a complex project, involving different types of data (qualitative and quantitative) many 

lessons were learnt from both perspectives. For example, in the qualitative data phase, which 

focused on people’s opinions, beliefs, perspectives, experiences, and such that affect cloud 

computing adoption in SMEs, the process of conducting interviews involved selecting the right 

participants and managing time for interviews to take place. Developing the instruments for the 

questionnaire was a major benefit obtained from this research, while using the SEM technique 

for evaluating the relationships between the key factors in the enhanced conceptual model was 

a major challenge. The SEM technique require a minimum of 200 cases in order to obtain a 

reliable outcome. For this reason, the quantitative data collection phase took more than four 

months to complete. In order to manage the low response rates that occurred in the online data 

collection, an additional method was taken to acquire more answers. The paper-based 

questionnaire was developed so that SMEs based in cities such as Riyadh, Dammam, and 

Jeddah could be visited and the relevant IT manager or employee could be persuaded to answer 

the questionnaire. Despite the fact that this phase was costly and took a long time to do, it did 

help to increase the number of participants to more than 200, which meets the threshold for the 

SEM technique.  
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9.4. Limitation of the study 
Although this study has mostly achieved its objectives, and it leads to further development of 

cloud computing adoption amongst SMEs, the field of study was limited to SMEs that number 

5–49 full-time employees for small firms, while for medium-sized ones it ranged between 50-

249 full-time employees. The analysis of findings for this study was limited to these firms only 

other types of business such as micro-firms and larger firms were removed from the final 

datasets being considered out of the scope of this investigation.  

As well, this study was conducted with participants who had a strong IT background and they 

could provide useful insights about cloud computing, yet in some cases their involvement and 

experience were limited. This is more evident in the SME sector rather than larger firms, simply 

because the latter have the scope, finance, and workforce, to deal with cloud computing issues. 

Also, top or senior managers/business owners are usually not easy to reach and get to participate 

in studies of this kind. So, the choice of selecting IT managers and employees was appropriate 

for meeting the study’s objectives. 

9.5. Future research directions 
This study was primarily focused on SMEs in Saudi Arabia and their particular operational 

characteristics. This open the doors for future research to utilise the findings reported here for 

comparison with other Gulf Cooperation Council (GCC) 6 Middle Eastern Countries that share 

economic similarities with Saudi Arabia. In addition, the enhanced conceptual model of cloud 

computing (ECMACC) adoption in SMEs will enable future researchers to study this issue 

elsewhere, such as Malaysia, Singapore or other developing countries. 

Future factors that can be investigated by future research and ECMACC should include 

‘leadership’ style in the firm, which was mentioned by several interviewed people in this study. 

Moreover, due to limitations of time and cost the moderating and mediating effects were not a 
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part of the analysis, which is what future researchers should test in more detail, especially the 

variables of size of the firm, type of industry type, and how these relate to the decision to accept 

cloud computing. The sample used to examine the relationships between the factors affecting 

cloud computing adoption and SMEs decisions was limited to IT personnel. Therefore, it is up 

to future researchers to expand the sample size by analyzing other staff, for example top 

managers/owners of SMEs, their assistants, administrative people, factory floor workers, 

accountants, etc.  

Finally, this research utilized the TOE framework as the theoretical basis for developing the 

enhanced conceptual model for this study (EMCACC) at the organizational level. This gives 

scope for future researchers to consider other theories in the technology acceptance field, for 

instance application of the Institutional Theory or Resource-Based Theory (RBV) and how it 

relates to cloud computing decisions. 
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Appendix A:  Interview Questions (English) 
Section 1: Interviewee background 

1. Can you tell us about yourself?
Prompts:
a. How old are you?
b. How much working experiences do you have in IT field?
c. What is your education level?

Section 2: Background information and services provided by the firm to SMEs in Saudi Arabia 

1. Can you tell us about your firm?
Prompts: 
a. When did your frim established?
b. What is your firm type of client based?
c. What is the number of employees in your firm?

2. Can you describe the current situation of the cloud computing market in Saudi Arabia?

Prompts: what do you expect in the future in regard to this matter?

3. How do you describe the capability of the services you provide to enhance and develop
SMEs?

4. What are the cloud products/services offered by your organisation to SMEs and why?
5. As a cloud services provider, could you describe the advantages gained by SMEs if they

adopt cloud services?

Section 3: Factors affecting the adoption of cloud computing by SMEs (based on TOE) 

In this section, questions will be divided into three categories: technology factors, 
organisational factors, environmental factors.  

First: technological factors 
1. What do you think about technology factors that affect the adoption of cloud computing

by SMEs in Saudi Arabia?
2. Could you describe in detail the impact of each of the following factors on the SMEs’

decision to adopt cloud computing?
a. The cost reduction that the firm may achieve by using cloud services compared

to the traditional IT model.
b. The capability of cloud services to facilitate a flexible complementation,

interaction, synchronisation and exchange of data with existing applications in
the firm.

c. The availability of cloud services that meet specific functional requirements
needs of the firm.

d. The duration between the implementation of cloud services and the benefiting
of these services by the firm.

e. The security measures utilised by the firm.
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f. The ability to smoothly utilise the implemented cloud services by the firm’s
staff.

Prompts: are there any trial run before full implementation? 
3. Are there any additional factors besides the ones discussed earlier that you would like

to add?

Second: organisational factors 

4. In your opinion, what are the most important internal organizational factors that affect
the adoption of cloud computing by SMEs in Saudi Arabia?

5. How do you describe the effect of the following factors on the decision of SMEs to
adopt cloud computing?
Prompts:

a. Top management support of cloud services?
b. Size of firm?
c. Technological resources that the firm has in relation to cloud services?

6. Are there any additional factors besides the ones discussed earlier that you would like
to add?

Third: environmental factors 

7. In your opinion, what are the  most environmental factors that affect the adoption of
cloud computing by SMEs in Saudi Arabia?

8. How do you describe the effect of the following factors on the decision of SMEs to
adopt cloud computing?
Prompts:

a. The pressure faced by the firm due to competition in the market.
b. The government cloud regulations and policies.
c. The reputation of cloud services providers.

9. Are there any additional factors besides the ones discussed earlier that you would like
to add?

10. Please feel free to discuss any other issues, concerns or opinions pertaining to this
subject.

Thank you for your time.
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Appendix B: Email Invitation for interviewee (Arabic) 

مرتحملا                 /لضافلا ذاتسألا

ھتاكربو هللا ھمحرو مكیلع مالسلا

ةلحرمب صاخلا ثحبلاب ةقلعتملاو ةیصخشلا ةلباقملا يف ةكراشملا ىلع كتقفاومل كلذو ينانتماو يركشب مكل مدقتأ نأ دوأ

 ةكلمملا يف ةطسوتملاو ةریغصلا تآشنملا ىدل ةیباحسلا ةبسوحلا مادختسا ىلع ةرثؤملا لماوعلا ةسارد " ب متھملاو هاروتكدلا

 ةنجل لبق نم ثحبلا ةزاجإ باطخ ،ةساردلا نع هرصتخم ةذبن قفرملا يف دجت ةیفتاھلا ةمھافمللً اقفو“ ةیدوعسلا ةیبرعلا

.ایلارتسأ يف اربناك ةعماجب ثحبلا تایقالخأ  

 .مكیدل راسفتسا يأ دوجو لاح يف يعم لصاوتلاب ددرتلا مدع لمأو

ریدقتو ةیحت لك ينم لبقت

يدماغلا دھف
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Appendix C: Survey (English Version) 
Factors Affecting the Adoption of Cloud Computing in Small and Medium Enterprises in Saudi 

Arabia 

Dear Participant, 

You are invited to participate in this study which is conducted for a PhD degree at The 

University of Canberra. The data collected for this study is used for research purposes only. 

The aim of this study is to investigate the factors affecting the adoption of cloud computing in 

Small and Medium Enterprises in Saudi Arabia. Participation in this questionnaire will help to 

improve the proposed model of cloud computing adoption in SMEs in Saudi Arabia.  

We would like to thank you for dedicating your valuable time to participate in this study. Please 

read the following important information: 

Withdrawal: your participation is completely voluntary and you may withdraw from the study 

at any time without any penalty.  

Anonymity: All reports and publications of the research will not contain any information that 

can identify any individual and all information will be kept in safe premises at the University 

of Canberra. 

Ethics Committee Clearance: This project has been approved by the Human Research Ethics 

Committee of the University of Canberra (HREC – Project number 17-31). 

Questions and Concerns: questions and concerns regarding the current study can be directed 

to the researcher Fahad Alghamdi at: fa .au  and/or chair of 

supervisory panel Prof. Dharmendra Sharma at:  D u . 

You can also contact the University of Canberra’s Research Ethics & Integrity Unit. You can 

either contact Mr. Hendryk  via phone +612 , Ms. Maryanne Simpson via 

phone +612  or email .au. 

Consent:      I have read, and I understand the conditions of my participation in this study, 

taking the survey indicates that I agree to participate in this study. 

Name (optional): ______________________________________________________ 

Email (optional): ______________________________________________________ 



184 

Part A: Firm’s background information 

Q1. Please provide the following general information about your firm: 

(a) How old is the firm? (please tick):

 0 – 5 years 6 years – 10 years 

11 years – 15 years More than 15 years 

(b) In which sector the firm operates? (please tick):

Health Finance IT   Education            Consultancy

IT 

Retails  Real estate  Other: (please specify) ____________________ 

(c) What is the number of employees (full time) in your firm? (please tick):

 1 – 5 6– 49  

 50 – 249 More than 250 

(d) Market scope of your organisation:  Local  regional                             

international

(e) My firm’s annual revenue (approximately)? (please tick):

 Less than 3 million SAR 3 - 40 million SAR 

 40  - 200 million SAR More than 200 million SAR 

(f)  My firm currently…... (please tick): 

 Already using cloud computing services.           

 Intends to use cloud computing services in the future.       

 Do not have a plan to adopt cloud computing services at all. 

(g) My firm currently uses (planning to use in the future)? (please tick):

Software as service (e.g.  office365, Dropbox)       Platform as service (e.g. 

Microsoft Azure) 

         Infrastructure as service (e.g. Amazon EC2)                    None of the above 
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Part B:  Factors affecting cloud computing adoption in your firm 
Q2. To what extent do you agree with the following statements? 

1.Strongly disagree 2. 
Disagree 

3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q3. To what extent do you agree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

I believe that---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Our organisation intends to continue the current use of cloud
computing

1 2 3 4 5 6 7 

b. Our organisation intends to adopt cloud computing in the
future.

1 2 3 4 5 6 7 

c. In the near future, we would not hesitate to use cloud services
in our organisation. 

1 2 3 4 5 6 7 

d. I feel comfortable recommending cloud computing
technology to my organisation.

1 2 3 4 5 6 7 

e. Given that we have cloud computing solution, I predict that
we will use it. 

1 2 3 4 5 6 7 

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Adopting cloud computing will cause a reduction of
energy costs 

1 2 3 4 5 6 7 

b. Maintenance costs of cloud computing are very low. 1 2 3 4 5 6 7 
c. Using cloud computing will reduce the IT budget in our
firm. 

1 2 3 4 5 6 7 

d. It is difficult to justify cost in cloud computing’s pay as
you use model.

1 2 3 4 5 6 7 
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Q4. To what extent do you agree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q5. To what extent do you agree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly
agree

Q6. To what extent do you agree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

It is my opinion ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Cloud computing is easy to use. 1 2 3 4 5 6 7 
c. Learning to operate cloud computing would be easy for our
employees.

1 2 3 4 5 6 7 

d. Cloud computing will be flexible to interact with. 1 2 3 4 5 6 7 
e. The use of cloud computing is too complex for our
business operations.

1 2 3 4 5 6 7 

I believe that ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Using cloud computing is secure. 1 2 3 4 5 6 7 
b. Cloud providers considerably invest in security controls and
monitoring of access to contents.

1 2 3 4 5 6 7 

c. We feel unsafe to transact within cloud computing
environment. 

1 2 3 4 5 6 7 

d. The decision of whether to use cloud computing is risky. 1 2 3 4 5 6 7 
e. The risks outweigh the benefits of using cloud computing. 1 2 3 4 5 6 7 

I believe that ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. In cloud computing, data is safeguarded from unauthorized
change or use. 

1 2 3 4 5 6 7 

b. In cloud computing, sensitive data is protected from those
should have no access to it.

1 2 3 4 5 6 7 

c. Our signing up for and using cloud services that run from a
different country would lead to a loss of privacy for us, because of 
different privacy legislations. 

1 2 3 4 5 6 7 

d. We might lose control of our data if we use cloud computing
services provided from a vendor who is hosting data outside our
country.

1 2 3 4 5 6 7 

e. Privacy concerns affect our decision to use cloud computing 1 2 3 4 5 6 7 
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Q7. To what extent do you agree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q8. To what extent do you agree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

I believe that ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Cloud computing provision high uptime and availability of the
services round the clock 24x7x365 

1 2 3 4 5 6 7 

b. Cloud computing provision of excellent ‘backup’ for my
organisation’s data will encourage our adoption of cloud computing
services.

1 2 3 4 5 6 7 

C. it’s important for us that cloud computing provision excellent
disaster recovery (in-case of an unforeseen event) with uninterrupted 
access. 

1 2 3 4 5 6 7 

d. Cloud computing provide reliable ‘storage’ for my organisation’s
data instead of USB or hard disk.

1 2 3 4 5 6 7 

e. Providing good compensation for downtime or failure to provide
expected service would encourage us to use cloud computing. 

1 2 3 4 5 6 7 

I think that ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Availability of customised cloud computing services in the
market would encourage us to use cloud computing. 

1 2 3 4 5 6 7 

b. We need fully customised services to accomplish our tasks
perfectly.

1 2 3 4 5 6 7 

c. Customised cloud services will minimise interruption of our
business’ processes. 

1 2 3 4 5 6 7 

d. Currently, cloud computing services are too generic. 1 2 3 4 5 6 7 
e. Cloud computing’s vendors are not supporting our
customisation requests. 

1 2 3 4 5 6 7 

f. Customised cloud computing services would make our
employees satisfied to use the system quickly.

1 2 3 4 5 6 7 



188 

Q9. To what extent do you agree with the following statements? 
1.Strongly
disagree

2. 
Disagree 

3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q10. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

I believe that ---------------------- 
Strongly disagree ß ---à  Strongly agree 

a. Cloud computing services are available for us to use
instantly. 

1 2 3 4 5 6 7 

b. Cloud computing services help us place our product in the
market quickly.

1 2 3 4 5 6 7 

c. less implementation time of cloud computing services is not
important for our top managers. 

1 2 3 4 5 6 7 

d. Cloud computing will save our time to present our products
before our competitors.

1 2 3 4 5 6 7 

e. Providing customised services with longer implementation
time is more important for us than using generic cloud services 
immediately. 

1 2 3 4 5 6 7 

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Integration between the cloud computing services and our existing
IT system would encourage us to adopt cloud computing

1 2 3 4 5 6 7 

b. Integration between cloud computing services and our internal IT
systems will reduce our processing time.

1 2 3 4 5 6 7 

c. Most of cloud computing services in the market can interacts with
other government’s portals (e.g. Absher)

1 2 3 4 5 6 7 

d. We think integration between the cloud computing services and our
on-premise applications will interrupt our business’ activities.

1 2 3 4 5 6 7 

e. We avoid integrations with cloud computing services because we
don’t want our sensitive data to be in cloud computing environment.

1 2 3 4 5 6 7 

g. Data synchronization that cloud solution can offer is important to
support our business decisions.

1       2 3       4 5    6    7 
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Q11. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q12. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. We have a great deal of opportunity to try various cloud computing
applications. 

1 2 3 4 5 6 7 

b. Cloud computing services were available to us to adequately test run
various applications.

1 2 3 4 5 6 7 

c. It is important to try the cloud computing services before the final
use. 

1 2 3 4 5 6 7 

d. We know where we can go to satisfactorily try out various uses of a
cloud computing application.

1 2 3 4 5 6 7 

e. Trial version of cloud computing services is a time-consuming
process. 

1 2 3 4 5 6 7 

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Our top management support for cloud computing adoption is
important.

1 2 3 4 5 6 7 

b. Our top management in my organisation is interested in adopting
cloud computing.

1 2 3 4 5 6 7 

c. Our top managers are always involved in the decision to adopt
cloud computing.

1 2 3 4 5 6 7 

d. Our top management in my organisation consider cloud computing
adoption as important.

1 2 3 4 5 6 7 

e. Our top management is willing to take risks involved in the
adoption of cloud computing.

1 2 3 4 5 6 7 
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Q13. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q14. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q15. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Our company has adequate technological resources (e.g. new
computers) to adopt cloud computing 

1 2 3 4 5 6 7 

b. Our employees’ have the knowledge to adopt cloud computing. 1 2 3 4 5 6 7 
c. Our IT staff know how cloud computing can be used to support
operations.

1 2 3 4 5 6 7 

d. We have high internet speed that is sufficient enough for supporting
cloud computing.

1 2 3 4 5 6 7 

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Our employees have basic knowledge about cloud computing 1 2 3 4 5 6 7 
b. Our IT staff have good knowledge about the benefits of using cloud
computing. 

1 2 3 4 5 6 7 

c. Our IT staff have good knowledge about different of cloud computing
models. 

1 2 3 4 5 6 7 

d.   Our IT staff have good knowledge about several of cloud computing 
types. 

1 2 3 4 5 6 7 

e. Overall, our employees have good knowledge about cloud computing. 1 2 3 4 5 6 7 

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Our industry pressures us to adopt cloud computing 1 2 3 4 5 6 7 
b. Our distant partners’ demands for better communications and data
interchange.

1 2 3 4 5 6 7 

c. Our suppliers’ pressures us to adopt cloud computing. 1 2 3 4 5 6 7 

d. Our competitors who have adopted cloud computing are perceived
favourably by others in our industry.

1 2 3 4 5 6 7 

e. We are aware of cloud computing implementation in our competitor
organisations. 

1 2 3 4 5 6 7 
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Q16. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q17. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

I believe that ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Unclear cloud computing’s policies prevent the adoption of cloud
computing by our firm. 

1 2 3 4 5 6 7 

b. Forcing businesses to store their data within the country affect our
decision to adopt cloud computing.

1 2 3 4 5 6 7 

c. There is a lack of cloud computing policies in Saudi Arabia. 1 2 3 4 5 6 7 
d. There is a lack of standard which that guarantee organisations’ data
on cloud computing.

1 2 3 4 5 6 7 

e. E-government’s initiatives will encourage us to adopt cloud
computing. 

1 2 3 4 5 6 7 

f. Government adoption of cloud computing would make us feel
comfortable to follow their steps. 

1 2 3 4 5 6 7 

g. Government’s 2030 vision would support us to adopt cloud
computing. 

1       2 3       4 5    6    7 

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. High speed internet networks across the country will encourage us
to adopt cloud computing. 

1 2 3 4 5 6 7 

b.  Stable electricity supply around the country will encourage us to 
adopt cloud computing. 

1 2 3 4 5 6 7 

c. Availability of ICT providers around the country will encourage us
to adopt cloud computing. 

1 2 3 4 5 6 7 

d.  Lack of advanced ICT infrastructure (e.g. NBN connection) slow 
the adoption of cloud computing. 

1 2 3 4 5 6 7 

e. There is limited access to adequate Internet connection around the
country. 

1 2 3 4 5 6 7 
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Q18. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q19. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

In my opinion ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. There are a sufficient number of trustworthy local cloud computing
provider. 

1 2 3 4 5 6 7 

b.   If we decide to terminate our current IS system, the current cloud 
computing providers can’t provide us with same level of IT services. 

1 2 3 4 5 6 7 

c. There are adequate technical supports form cloud computing
vendors. 

1 2 3 4 5 6 7 

d.   Training for cloud computing is adequately provided by vendors. 1 2 3 4 5 6 7 
e. The international big cloud computing providers are not paying
much attention to SMEs’ needs. 

1 2 3 4 5 6 7 

g. There is limited number of local cloud computing vendor who can
support our organisation’s needs. 

1 2 3 4 5 6 7 

I believe that ---------------------- 
Strongly disagree ß ---à  Strongly 
agree 

a. Culture precaution of privacy on cloud computing will influence
organisations’ adoption of cloud computing services. 

1 2 3 4 5 6 7 

b. There is a strong belief that accessing physical computer system is
better than using cloud computing. 

1 2 3 4 5 6 7 

c. Cloud computing will affect the community values of sharing. 1 2 3 4 5 6 7 
d. Organisational culture in decision making process influences the
adoption of cloud computing.

1 2 3 4 5 6 7 

e. The new generation in the society will encourage us to use cloud
computing. 

1 2 3 4 5 6 7 
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Q20. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

Q21. To what extent do you agree/disagree with the following statements? 
1.Strongly disagree 2. 

Disagree 
3. Slightly
disagree

4. Neither
agree Nor
disagree

5. Slightly
agree

6. Agree 7. Strongly agree

I believe that _____________ 
Strongly disagree ß ---à  Strongly 
agree 

a. We would use cloud computing if the data centre is in Saudi Arabia. 1 2 3 4 5 6 7 
b. We would use cloud computing if the data centre is managed by
local provider.

1 2 3 4 5 6 7 

c. We would only use cloud computing if our firm’s data stored inside
Saudi Arabia. 

1 2 3 4 5 6 7 

d. The lack of data centres in Saudi Arabia prevent us to use cloud
computing.

1 2 3 4 5 6 7 

e. Our customers would not accept to store their data outside Saudi
Arabia. 

1 2 3 4 5 6 7 

I believe that using cloud computing _____________ 

Strongly disagree ß ---à  Strongly 

agree 

a. Enhances the organisation internal operation’ performance. 1 2 3 4 5 6 7 

b. Improve the quality of work organisation perform. 1 2 3 4 5 6 7 

c. Increase our staff productivity. 1 2 3 4 5 6 7 

d. Improve our customer services. 1 2 3 4 5 6 7 

e. Enables us to access government services more quickly. 1 2 3 4 5 6 7 

f. Enhances our effectiveness in accessing government services. 1 2 3 4 5 6 7 

g. Makes it easier to access government services. 1 2 3 4 5 6 7 
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 Appendix D: Participants Consent form E & A 

Consent Form 

Project Title 
Factors Affecting the Adoption of Cloud Computing by Small and Medium Enterprises in 
Saudi Arabia  

Consent Statement 

I have read and understood the information about the research. I understand that my 
participation in the research is voluntary and I may withdraw from the research at any time 
without penalty.  

I also understand that if I have any questions about the research during the undertaking of the 
research, I may contact Fahad Alghamdi at   (the 
researcher) or Dharmendra Sharma at   (primary 
supervisor), or the University of Canberra’s Research Ethics & Integrity Unit at 

.  More contact details are in the Participant 
Information Form. 

Please indicate whether you agree to participate in each of the following parts of the research 
by putting a cross in the relevant box. 

£ Participating in an interview with the researcher. 

Name: 

Signature: 

Date: 

Note: After the completion of the research, you can be provided with a copy of the research 
report if you wish to read the results of the research. If you are interested, provide your email 
address below 

Email: 
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نذإلا صن

 نم باحسنإلا يننكمی و ةیعوط ةساردلا هذھ يف يتكراشم نأ ملعأ و ةساردلاب ةقلعتملا تامولعملا ةفاك تأرق دق ينأب دیفأ
.باحسنإلا اذھ ىلع بترتت تابوقع نودب تقو يأ يف ةساردلا  

 يلاتلا دیربلا ىلع يدماغلا دھف /ثحابلا عم لصاوتلا يناكمإب تاراسفتسإلا وأ ةلئسألا دوجو دنع
راش اردنمرھد وأ  /يساسألا فرشملا  يلاتلا دیربلا ىلع   

 يلاتلا دیربلا ىلع  اربناك ةعماجب ثحبلا تایقالخأ ةنجل وأ  
قرولا يف ةحاتم لا نع دیزملا ةفرعم كنكمی امك  لاصتإلا تامولعم

.ةساردلا تامولعم ىلع يوتحت يتلا

.ةساردلا هذھ يف ةكراشملاب ةقفاوملا ىلع مكنم رارقإ ةباثمب ربتعی يذلا و هاندأ عبرملا يف )X( ةمالع عضو ءاجرلا

£ .ثحابلا عم ةیصخشلا ةلباقملا يف ةكراشملا

:مسإلا
:عیقوتلا
:خیراتلا

 لقحلا يف ينورتكلإلا مكدیرب ناونع كرت ءاجرلا اھنم ءاھتنإلا دعب ةساردلا هذھ جئاتن ىلع عالطإلاب متبغر ةلاح يف :ةظوحلم
.هاندأ  

 :ينورتكلإلا دیربلا

ةساردلا يف ةكراشملل نذإلا جذومن
ةساردلا ناونع

ةيدوعسلا ةيبرعلا ةكلمملا يف ةطسوتملا و ةريغصلا تآشنملا لبق نم ةيباحسلا ةبسوحلا مادختسإ ىلع ةرثؤملا لماوعلا ةسارد



197 

Appendix E: Sample of Interview’s Responses 

Name of the interviewee: N D  

Position: solutions architecture expert 

Date & Time:  18/06/2017 at 9:00 pm 

Place: Roma café- Riyadh  

Section 1: Personal Background: 

F: Can you tell us about yourself?  

ND: I work for Microsoft as solutions architecture experts which basically mean I set with 

customers and make sure of their requirements and needs whether it’s cloud or other form of 

data field, after this I start build the most appropriate technical solutions for them, for their 

benefits and of course Microsoft benefits as well.   

F: How much working experiences do you have in IT field? 

ND: More than 15 years and I don’t count anymore  

F: what is your education level? 

ND: I have bachelor degree in computer science, and mater degree in business administration 

Section2: Firm Background 

F:  Ok, we will move now to the second part of the questions which is about your firm, could 

you please tell us about your firm background? 

ND: Ok, I am working in Microsoft Saudi Arabia, I think Microsoft is very well-known name 

in the market, we are talking about a firm that has more than 100 thousand employees all over 

the world, its specialized in software, we make products in every related aspect of 

personal/business live. In the last 4-5 years, the focus on cloud computing become very obvious, 

if you have a quick look into Gartner’s report about companies working toward cloud 

computing you will find Amazon, Microsoft, then Google come after them, so that everybody 

in Microsoft is a cloud guy in general, the internal transformation to cloud is huge, so most of 

our applications now working on cloud environment.  
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F: How long since Microsoft established its Saudi Arabia branch? 

ND: For sure more than 25 years 

Can you describe the current situation of the cloud computing market in Saudi Arabia? 

F: prompts: what do you expect in the future in regard to this matter? 

ND: Ok, most of my work is direct with enterprise account “very big organisations”, 

government organizations, SABIC, ARAMCO, and a lot of other companies in this size, but 

also, I am working with SMEs as an expert, there is a specific department here in Microsoft to 

work with them, I have good cloud experience and I use it to help them in any cloud concern. 

Based on this, and I am focusing now on SMEs’ market, the future is very big. The problems 

we faced with large companies is there complexity, very complicated policies and restrictions, 

they afraid from losing control over data, let me talk about Microsoft and three big companies 

in cloud market, all of them doesn’t have a data centre in Saudi Arabia, this cause a lot of 

problems to many large companies here while SMEs are not a part of this situation as long as 

they doesn’t have clear policy such as “SAMA” or other authorities who force them to keep 

their data inside Saudi. I expect once we have data centre in Saudi, all of these problems will 

disappear, and as I told you most of SMEs doesn’t suffered from such regulations, their 

capability is very high, there is no resistance especially form start-ups firms. The problem is 

awareness, they don’t know or don’t understand the real cloud meaning, for them cloud is 

similar to hosting! They cannot imagine the added value from cloud. However, the start-ups 

who came from IT background are better in this, the awareness problem is not exist in this 

situation, and they know the value of cloud computing to their business and they are on the 

right track.  

F: Do you mean the existence of these problems “awareness, added value” are depending on 

business owner background? 

ND: Yes, we still don’t reach the exponential growth stage in using cloud, because if we reach 

that stage, anyone don’t use cloud will die and disappear form the map. First thing, reduce huge 

cost, subsequently increase your competitive advantage. Second thing, enabling new business 

scenarios which is not available now. Our problem is not reaching this exponential growth 

point, so if you don’t use cloud that’s ok, you still have a chance to survive, but I am sure once 

we reach that stage, things will move very fast and awareness on cloud will have major change. 
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F: How do you describe the capability of the services you provide to enhance and develop 

SMEs? 

ND: Ok, there is two parts here, fist one is general cloud services, here, if we compare Microsoft 

to Amazon or Google who are built to be completely on cloud while Microsoft focus on 

business more, so Microsoft provide on premise and cloud services, this is called “ Hybrid 

Cloud” which I believe it’s the way for many companies now, Microsoft is capable more than 

other in this, this is from services side, product like Office Suite is on the cloud, if you want 

Infrastructure as service is already on the cloud, if we talk about platform as service which I 

think the bigger enabler for businesses, this enable businesses to focus on the services itself 

such as database, or website, without caring about the back senses of these services, most start-

ups go with it, I think PaaS will help them to be more competitive. There are other services 

such as SaaS which we provide as well. For SMEs,  we provide a service called “ Business 

Park” which provided for small businesses, I am not expert in this service, but basically its 

enable start-ups and small business to use Microsoft cloud products for year or two or three, I 

am not sure about the timeframe but let’s say a year, the licences will be provided for free, in 

reality Microsoft give SMEs free credits to use Azure, if your business idea is brilliant, you 

might get a huge credit and you will be able to access “spark plus”, so the support for SMEs is 

there and I think Microsoft provide enough support in this matter.  

F: You said PaaS will be the most competitive cloud model for SMEs, why do you think this 

model will be the dominant model in the future? 

ND: The reason for me as an entrepreneur I don’t want an IT department that I create for 

business, most business owners view It as cost and I am against that in the current time 

especially with the digital transformation I believe they work together to achieve business. The 

whole ideas are that I can start simply, instead of buying hardware and getting involved into 

special technical features and the scalability, for instance when I created my website and its 

capacity is 1000 users and suddenly I realize that 1 million users logged on, what type of effort 

will I need to change my application. When I come to PaaS I see in front of me only services, I 

do not see servers and this is normally subscription based whereby I pay monthly and I get the 

service. I don’t care what’s happening behind the scenes. It’s not your business how it happens 

you just get the final product, imagine it is on a level of databases or websites when I want to 

increase the capacity from 1000 to 1 million simply you hold a scroll bar and you increase it. 

Of course, you will increase expenditure but as soon as the peak period is over you can 

downgrade the capacity to the normal level while you see that in companies and ministries 
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where hardware was bought in peak periods but the rest of the time it is not utilized properly. 

PaaS give you things like this besides different things that could be impossible without PaaS 

such as machine learning if I want to create something for productions and advance analysis 

such capacities are difficult and rocket sings for many people. If I see it ready made in front of 

me without knowing the background of how it worked and I just saw that it is simply created 

as plugin components I will not say that you won’t need IT people at all but you will be much 

more productive than when you have PaaS.  

F: As a cloud services provider/expert, could you describe the advantages gained by SMEs if 

they adopt cloud services? 

ND: From my experience and what I’ve seen in the market, there are many scenarios. If you 

talk about Microsoft, it has more than 500 services that it provides and it is very difficult to talk 

about it all in one interview but I will give you some examples. Let us talk about some 

companies that have some services that they wish to transfer to cloud and this scenario of left 

& sift I found that many times you will get 20% to 40% saving cost as soon as you transfer the 

services. I didn’t talk about PaaS which will make you get higher than that but people usually 

see it like that, if you are talking about cloud, it means 30% minimum saving cost. This is one 

part, the other part is the scenario of disaster recovery when I have s=certain sites that are 

working, what if the servers went down, how can I do that, in cloud I mean if you transfer your 

work to cloud it is already built in for high availability and disaster recovery on data centres in 

different countries that are thousands of meters away and you do not need to worry but some 

people prefer to keep their services on premises and only disaster recovery on cloud. But always 

they will start with this way and then after some time they will realize that cloud is going very 

well and then they think about fully moving to cloud. When they reach the hardware cycle, they 

begin gradually to eliminate some hardware and transfer to cloud environment. The last 

scenario is the devpos which is the development and test which is very major scenario I can say 

in Microsoft. Many times, I buy a lot of infrastructure for my developers and if I have 

production system I will have devops system with similar size and sometime bigger. So instead 

of having devops and having IT admins who are tired in managing it why not I put my devops 

on cloud so I can easily do provisions and destroy images once finished without going back to  

the admin and at the same time I can make a data center on cloud as an extension for my data 

center , I don’t see it as on premise and cloud, I see only one data center  , for example Microsoft 

provide a service called Azure active directory “identity management” , which enable me to see 
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no differences between my on-premises servers and my servers on the cloud.  These are the 

scenarios I have seen a lot in Microsoft.  

Section 3: Factors affecting the adoption of cloud computing by SMEs (based on TOE) In this 

section, questions will be divided into three categories according to factors: technology factors, 

organisational factors, environmental factors.  

First: technological factors 

F: What do you think about technology factors that affect the adoption of cloud computing by 

SMEs in Saudi Arabia?  

ND: Here there is a difference between small and medium enterprises. I noticed that small 

enterprises if they have just started or will start soon their past knowledge is very important I 

mean usually the entrepreneur will have one or two whatever the prior knowledge or 

background of this person is makes the difference. The more awareness the entrepreneur or the 

person starting the business, he should read and listen like what I really need is something like 

cloud because this will enable me to grow in future because if I built my system in the basic 

way, it will be hard to develop in the future. If we talk about medium enterprises it is a different 

story. Here we come to the problem that will take longer time which is their digital 

transformation. Is the IT people responsible only for supervising the hardware and here the IT 

person is not as decision maker at all, they are influencers only? Many times, here you notice 

the IT person resistance to cloud because he does not see any benefit from moving to cloud but 

rather a risky situation because I have a working infrastructure that has no issues. For me the 

most important thing is my KPIs doesn’t care about the firm’s profit. The most important thing 

to me is to keep the system stable and properly working. In this case, I noticed many companies 

started to have resistance to move from IT to cloud because they see it as a risk. Therefore, the 

business awareness become a factor here, business is more driver. They come to companies 

such as Microsoft to understand what is cloud and how to move to it. In the past, we were living 

in an economic bubble because economy was good and no one cared about the economic factor 

or cost but with the changing situations now, most companies when you tell they will have 30% 

cost saving, they immediately listen to you and ask to show them how you can do it. As I said, 

if IT will resist cloud or not depends on many factors but I notices that usually there is 

resistance. When you have a company that has real digital transformation, such thing won’t 

happen. Actually, digital transformation the interest of IT department is to save the 30% which 

enable new business. Awareness will bring wonderful business.  IT they know what cloud 
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drivers’ factors are, and business also knows, what the cloud is, let me give you an example, 

awareness and cost is a big factor. If you want thing to go well. I can give you an example of a 

small enterprise and I can’t mention the name here. When the firm is competitive a firm operates 

in a specific market and they are losing their market share, they know they have two choices 

either to die slowly, or to try and hit for the sky and make a major such as “cloud “to change 

the whole things, they rely either I do it now it’s better than ding slowly, they take chances even 

some of them are effected by regulation, regulation is another factor, are you affected by 

regulations? Most of medium size company are affect in somehow by regulation, for example 

insurance companies or financial companies, they are heisted to move to cloud. One of the 

things we do to help them we actually introduce them “data classification” strategy in here the 

maturity of the company is important, when a company had a clear classification of major 

business data which might be regulated or not, and the support data which is non-critical data 

to the business such as customer support and so on, in this case it’s possible a company start 

think of identifying the competitiveness points, reduce the cost, enable new business scenario 

,introduce capabilities of among my staff, the all know that and it’s been valid in many places 

that if you don’t go to cloud you will die, eventually this what will happen. However, my 

personal believe is no, you always have a part which will stay on premise, so hybrid cloud is 

one things will be always exist in this case but mostly it will be on the cloud.  So, we talk about 

awareness, cost factor, regulations, and IT department resistance to change. Cloud now is more 

mature than the once started, when you talk about AWS, Microsoft, or Google even though 

they are still new in this market but we can say that the services now are very mature. Today, 

we can see that big companies around the world already moved to cloud and they are lived with 

it, such as Netflix which is complete cloud system and everybody using it now even here in 

Saudi, when we talk about Ikea here in Saudi which we worked with to move them to cloud. 

It’s stable, and as I told you once you move there the sustainability is very high, you don’t need 

to upgrade, you don’t need to worry about a lot of things. I can give many examples of 

companies who already moved to cloud here and worldwide even oil and gas industry 

companies, I don’t see as I have a specific limitation, it used to be brown before but I don’t 

think this problem still exist. If we talk on the technological factor here I Saudi, we can say 

internet bandwidth; dose the current bandwidth support cloud in right way, I can say that it’s 

getting less and less issues, for example we in Microsoft we have something called Express 

rout, which provide a firm with a direct connection to their data center in Microsoft without 

going through the internet. This is great services and satisfy many companies especially with 

security requirements, some of them don’t want their data to be passed through the internet 
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even though its encrypted, this come as a result of maturity, its takes time but at the end it will 

happen. 

F: Could you describe in detail the impact of each of the following factors on the SMEs’ 

decision to adopt cloud computing? 

ND: The cost reduction that the firm may achieve by using cloud services compared to the 

traditional IT model? 

Cost is big factor particularly in private sector, specifically in SMEs. However, again depends 

on the competitiveness on the market, if the company is happy of their market share then this 

will affect their decision to move to cloud, if the monopoly in the market exist then the 

motivation to change is less, this is a general problem. Moving to cloud is a big change, it’s 

change on the mind-set not only on the infrastructure you using it, I saw some company today 

still building their own data centre for disaster recovery, for me this is a funny thing. If your 

data centre is being built already, then its ok to use it as DR such as one of the company I knew 

that they now using their data centre as DR, I liked this approach as you don’t throw what you 

have built but you utilize it in a better way that served you.   

F: The capability of cloud services to facilitate a flexible complementation, interaction, 

synchronisation and exchange of data with existing applications in the firm. For example; if 

you offer a cloud based finance solution which is able to interact and exchange with existent 

HR system in the firm? 

ND: Ok, this for me I don’t see it a major factor especially in the early stages, it’s more IT kind 

of sense, where I can integrate things in the cloud better, form business people view they don’t 

know about it, so you can put it as more effort, but how do they see it as business they usually 

see it as cost or delay. Cloud offer huge opportunity for integration, some of the cases which I 

saw with businesses and makes a big difference for them is when we bring a third-party 

company to do an implementation for the integration to them, we said to the third-party 

company to offer two options to them (the company who is going to use our cloud services) 

first the on-premise option, and second the cloud option, they were shocked of the price of 

cloud option is less than ¼ price of the on-premise option, why? Because I don’t to send people 

to your place to do the integration, they can work remotely as cloud is accessible from 

anywhere, security is very easy to setup, and its’s much more secure and this is one of the thing 

that people now started to realize, they used to believe that cloud is not secure, it’s actually 

proved that it’s more secure than your own on premise system, because companies like 
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Microsoft or Google who have thousands of people who do nothing but only security while you 

have only a limited number which can be counted by a hand fingers who are working for 

security on your company, this is a logic, you are not investing for IT as much, going with this 

for integration will reduce your cost but it is available for business as much! I would say it’s a 

second factor and will only come when they going to the details.  

F: The availability of cloud customized services that meet the requirements and needs of the 

firm (SMEs)?  

ND: Yes, I good example is dynamic or CRM system on the cloud, I don’t need to setup 

anything and the SLA is very high, it’s about 99. something% which my IT could never 

guarantee, solutions like this are available on the cloud, some of these solutions are provided 

by vendor like Microsoft who has Azure marketplace where solutions are available for 

customers to pay for it and download it with a specific subscription, such as security solution, 

CRM solution, and other where is ready made for them. This type of solution has appeal, when 

you build a solution that solve a business pain its always hit the sky. The is a deferent between 

small and medium enterprises and big enterprises, when you go to big organisation the 

customization is more, SMEs they really looking for something’s hit the ground and work fine, 

they don’t really get for more details in this. So, I think it’s a factor but for them it is” time to 

market” “when I will use the solutions”, so “how fast it is” this saves a lot for them.    

F: The duration of the implementation of cloud services and the benefiting of these services by 

the firm? 

ND: This is a big factor for SMEs, particularly for small firm one, I don’t to invest to long, now 

everybody understood that It’s better to go with a product which does something good or 

completely good, it’s complete slices of the cake but on slice basis than go with a complete 

product that takes long time to be able to use. I need to get on the ground very quickly, I need 

to hit the market as soon as possible, this you cannot make it without cloud. So, this is a huge 

factor for me. A good example is an application where I was judging where the build an 

application to help you in case if you found a lost child anywhere, all you need is to take a photo 

of him/her, this picture will be uploaded to the database of the application, all parents who have 

a missing children will need to upload any pictures  of them, then the application automatically 

will do image processing and compare both images and give a message “ yes, your child is most 

likely this child “give the picture” “, imagine the team who developed this application are only 

few university students and they did it in a few weeks, how this is possible for them without 
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“cloud “, if I want to look at it from technical point of view, Microsoft provide a service to do 

the image matching process and it’s available as service,  these guys didn’t need a lot to develop 

this application because they only built the interface and other basic stuff and then they used 

this services to do the image processing for them, as easy as that, you will never do this on 

premise, it will take very long time to do it. We have another product in Microsoft called “OUR 

VI “very nice product for virtualization, imagine this product has machine learning behind it, 

where I can put my own data on it, and then I can talk to the application and say for example “ 

give me the sales of product name per city yesterday “ then you will get a virtualized report, 

now you will say how this happen?, okay I will give you an example Microsoft is offering the 

same product on premise, but when built it on premise you will not have the same capability to 

talk to the application on the same way as in the cloud, there is a lot of hardware behind this, 

it’s very hard to do this on premise. I think it’s huge factor to enable many business scenarios. 

F: The security measures utilised by the firm? 

ND: this is a very tricky point, how did Microsoft approach this, they have a site called “Azure 

security centre “where they list anything that has to do with how every single product is handle 

in the security concerns related to it, you might be asked by the customer who want to know 

more about what happening with his products or services, of course there are world recognized 

certifications on this depend on the industry such as health or finance. Let’s say that Microsoft 

and other known companies they trying to be certified almost all time, and they are taking it 

very seriously, this on the services level. For physical security is totally different story, all 

companies here are doing fantastic work on this, it’s very hard to get in their data centres site, 

it’s well protected, I still remember that Microsoft give a tour for some customer around its data 

centre, so they can see the security procedures on place, imagine you can see data centre where 

only limited people can go inside, everything is automated, anyone else want to enter the data 

centre will require a very strike kind of permission such as duration of visit, reasons. So, 

physically they are doing very good job as I said, for the services level they are trying to get as 

much certificate as possible. Company care about this but it’s depend on the industry, for 

example financial and health industries they do care very much about this, also manufacture 

industry companies if they want to move some of their services to the cloud they do care to be 

on certain standards. For start-ups companies “21 century companies “they care less about this 

until they get big and also depends on the industry.  
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F: The ability of cloud services to maintain a high level of data privacy for the firm’s data?  

ND: Yes, SMEs have more risk in taking this as long as they don’t have a risky data, but the 

beautiful thing about this is that they do have a kind of pre-expectation about this, companies 

like Microsoft or Google are always watched form different associations and countries around 

the world to make sure they are following the right bath on privacy, I know Microsoft takes 

privacy very seriously for everything that has to do with customer data, such as support staff 

they don’t have access to customer data on the cloud, however some companies who are 

providing a free cloud services for companies might use the company data as their own product 

to sell it to others, of course Microsoft in not one of them, you will have a subscription model 

which defined clearly, again Azure security has a lot about this. Also, certifications are a part 

of this. From firm point of view, I don’t see as a factor because they take it for granted, once 

the company doubt in any misuse of their data by the provider, they will never trust you again. 

Let me say that at least in Microsoft which is well known name and I haven’t seen this, usually 

they mix it, when they talk about security they mix security and privacy, so usually ends up 

with regulation concerns, people think public cloud means everybody can see it, but once they 

realize that is not the case and you hfave your own area and nobody can see it even Microsoft 

or any other cloud company, as I said everybody should take this seriously. I don’t see it as a 

factor, it’s a given. 
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Appendix F: ECMACC’s Variables Definitions 

Variable Definition 

Technology Context 

Availability Refer to the total uptime of the cloud computing services. 

Cost Reduction Refer to the reduction of cost associated with using cloud 

computing services comparing to other technology method.  

Ease of Use Refer to the useability features that cloud computing services 

have, and who easy to use by end users.  

Data Privacy Refer to level of protecting the firm’s data from any 

unauthorized access. 

Expected Benefits Refer to the possibility of benefits that business can gain from 

adopting cloud computing technology.  

Duration of implementation Refer to the time required to bring the cloud services into live 

environment to be use by the end user. 

Cloud-package Integration Refer to capability of cloud services to be integrated and 

exchange data with existing/outside systems that provide 

benefits to the business. 

Security Refer to the level of security of cloud computing environment 

which insure safe place to store firm’s data.  

Cloud-package 

Customisation 

Refer to availability of cloud computing services which can 

adhere the functional customization that required by a firm to 

suit a unique purpose.  

Trialability Refer to availability of trial-run version of cloud computing 

services.  

Organizational Context 

Top/senior Management 

Support 

Refer to level of support from the top management board in the 

firm. 
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Size of the firm Size of firm in this study is categorised into two group, small 

firm which range from 5-10 full time employees, and medium 

firm which has 6-250 full time employees. 

IT readiness Refer to technology recourses within the firm. 

Cloud Computing knowledge Refer to the level of awareness and knowledge of cloud 

computing among IT staff in the firm. 

Environmental Context 

Competitive Pressure Refer to the intensity of competition in the market where the 

firm operates.  

Role of Government Refer to the any activities government performed in relation to 

cloud computing such as cloud computing policies, government 

usage of cloud services. 

Vendor’s Reputation Refer to the image and the name of technology provider in the 

market. 

Notational ICT infrastructure Refer to any technology supporting infrastructure around the 

country.  

Local Data Centre Refer to the physical place that cloud computing providers going 

to store or exchange the firm data. 

Social Context 

Culture Refer to society beliefs about cloud computing technology. 

Intention to adopt cloud 

computing 

Refer to the firm’s decision processes to adopt cloud computing. 
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