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Abstrak 

Teknologi-berasaskan awan, yang kini semakin mantap, mampu mengurangkan kos, 
dan menyediakan kebolehcapaian, kebolehpercayaan, serta fleksibiliti. Walau 
bagaimanapun, sistem pendidikan tinggi Yemen belum lagi menerima pengkomputeran 
awan kerana keselamatan dan kebimbangan privasi, kekurangan kepercayaan, sikap 
budaya negatif (iaitu tribalisme), dan yang paling penting, kurang pengalaman peranti 
digital dalam persekitaran pendidikan serta kekurangan pengetahuan dan pengetahuan 
teknikal. Oleh itu, kajian ini mencadangkan model konsepsual penerimaan 
penkomputeran awan (CC) di institusi pengajian tinggi (IPT) Yaman dengan menyiasat 
pengaruh faktor Teknologi, Organisasi dan Persekitaran (TOE). Selain itu, kajian ini 
menyiasat kesan moderasi budaya kabilah dalam hubungan antara faktor yang telah 
dikenalpasti dan penggunaan CC. Kajian ini telah menggunakan kedua-dua pendekatan 
kualitatif dan kuantitatif. Kajian awal melalui temu ramah separa berstruktur ke atas 
sepuluh (10) orang peserta dalam kalangan pihak pengurusan atasan IPT bagi 
menambahbaik dan mengesahkan model yang dicadangkan. Pendekatan kuantitatif 
telah diguna pakai untuk menentukan faktor yang mempengaruhi penggunaan CC 
menerusi kajian selidik. Data yang terkumpul daripada 328 responden yang mewakili 
38 IPT telah dianalisis menggunakan Partial Least Squares-Structural Equation 
Modeling (PLS-SEM). Dapatan menunjukkan faktor kelebihan relatif, 
kebolehgantungan, keserasian, keselamatan, kesediaan teknologi, sokongan pihak 
pengurusan, penyeliaan polisi, dan tekanan kompetitif memberi kesan positif yang 
signifikan ke atas penggunaan CC. Walaubagaimanapun, budaya kabilah mempunyai 
kesan negatif yang signifikan ke atas penerimaan CC. Kajian ini juga mendapati 
bahawa faktor budaya kabilah memoderasikan hubungan antara keserasian, 
kebolehgantungan, keselamatan, kelebihan relatif, penyeliaan polisi, dan penerimaan 
CC. Kajian ini menyumbang kepada penggunaan model TOE dengan memasukkan 
faktor budaya sebagai moderator untuk faktor lain yang mempengaruhi penerimaan 
CCA di IPT Yaman. Kajian ini juga menyediakan model dan perspektif kepada IPT, 
perunding teknologi, vendor, dan penggubal polisi dalam meningkatkan kefahaman 
terhadap faktor yang mempengaruhi penerimaan CC di negara kurang membangun 
(LDCs), terutamanya, Yaman.  
 
 
Kata Kunci: Penerimaan Pengkomputeran Awan (CC), Model Teknologi, Organizasi, 
dan Persekitaran  (TOE), Structural Equation Modelling (SEM), Institusi pengajian 
tinggi (IPT), Negara kurang membangun (LDCs).  
 

  



 

 iii 

Abstract 

Cloud-based technology, which is now well established, helps reducing costs and 
providing accessibility, reliability and flexibility. However, the Yemen Higher 
educational system has not yet embraced cloud computing due to security and privacy 
concerns, lack of trust, negative cultural attitudes (i.e. tribalism), and most importantly, 
little digital devices experience in educational settings as well as lack of knowledge and 
technical know-how. Thus, this study proposes a conceptual model of cloud computing 
(CC) adoption in Yemen HEIs by investigating the influence of Technology, 
Organization and Environment (TOE) factors. In addition, this study investigates the 
moderating effect of tribalism culture in the relationships between the identified factors 
and CC adoption. The study employed both qualitative and quantitative approaches. A 
preliminary study through semi-structured interviews with ten (10) participants from 
top management of HEIs to refine and confirm the proposed model. The quantitative 
approach was used to determine the factors that influence CC adoption in Yemen HEIs 
through a questionnaire survey. Data were collected from 328 respondents in 38 HEIs 
and analyzed using Partial Least Square (PLS) Structural Equation Modelling (SEM). 
The results showed that relative advantage, reliability, compatibility, security, 
technology readiness, top management support, regulatory policy and competitive 
pressure have a positive significant impact on CC adoption. However, tribalism culture 
has a negative significant impact towards CC adoption. The study also found that 
tribalism culture moderates the relationship between compatibility, reliability, security, 
relative advantage, regulatory policy and CC adoption. This study contributes to TOE 
model adoption by including the cultural factor as a moderator towards CC adoption in 
Yemen HEIs. The study also provides a model and insights for HEIs, technology 
consultants, vendors and policy makers in better understanding of the factors that 
influence CC adoption in least developed countries (LDCs), specifically, Yemen. 

 

Keywords: Cloud Computing (CC) adoption, Technology, Organization and 
Environment (TOE) model, Structural Equation Modelling (SEM), Higher Education 
Institutions (HEIs), Least Developed Countries (LDCs).  
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CHAPTER ONE 

INTRODUCTION 

1.1 Overview 

This chapter introduces the study, starting with the background and then discussing 

the problem statement. The research questions are presented and used to formulate the 

objectives. The scope and significance of the research are explained, and the chapter 

concludes with an overview of the remaining chapters of this thesis. 

1.2 Background 

“Cloud computing (CC) has been named by proponents of innovation as the fifth 

necessary utility, after water, electricity, oil or gas, and telephone” (Monroy, Arias, & 

Guerrero, 2013; Sabi, Uzoka, Langmia, & Njeh, 2016). Sabi et al. (2016) consider CC 

as a pervasive computing paradigm that has revolutionised the delivery of information 

technology (IT) infrastructure and services. Other researchers such as Monroy et al. 

(2013) also emphasise the trend for cloud computing being investigated from the 

perspective of innovation, applications, costs, advantages, and security based on the 

organisational level within small and medium enterprises (SMEs) and higher 

education institutions (HEIs).  

The National Institute of Standards and Technology (NIST) defines cloud computing 

as,  

“a model for empowering helpful, on-demand network access to a shared pool of 

configurable computing assets and resources (e.g. network systems, servers, storage, 
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applications, and services) which can be furnished rapidly and discharged with less 

management effort or service provider interaction.” (Mell & Grance, 2011). 

More popular technical definitions simplify this as clusters of distributed computers 

(big data centre (DC) and server infrastructure), that provide on-demand resources and 

services through using the medium of the Internet (Sultan, 2010). 

The “benefits of cloud computing include cost saving and flexibility in acquiring 

resources whilst the fundamental goal is to reduce IT costs as well as to whereas 

expand efficiency, accessibility, reliability, adaptability, and minimizing reaction time 

(Hayes, 2008). Cloud computing can also be seen as providing IT-empowered 

facilities such as platforms, software or programing, and infrastructure by employing 

the Internet and network innovations (Gangwar, Date, & Ramaswamy, 2015)”. Al-

Ghaith, Sanzogni, and Sandhu (2010) added that one of the contributing factors for its 

adoption is economic advantage. Overall, the rise of cloud computing has radically 

transformed the delivery of IT services (Marston, Li, Bandyopadhyay, & Ghalsasi, 

2011). Among the benefits of adopting cloud computing in HEIs are flexibility, 

efficiency, and the ability to access resources at any time remotely from anywhere 

(Alshwaier, 2012). 

The shift to cloud computing technology has encouraged third parties to provide large-

scale, remote services for the most effective usage. Data and information previously 

kept under the client’s own administration within their secure domain is now extracted 

and relocated under the domain of the service provider. The service provider allows 

clients to significantly scale up or down their utilisation by taking into account their 
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prerequisites, metering genuine use and appropriate charging scheme (Mell & Grance, 

2011). 

The International Data Corporation (IDC) (2014) expected public cloud computing to 

reach $127 billion by the end of 2018, with an annual increase in the market of 22.8%. 

This rate is six times faster than the increase expected in the overall IT market by 

2020. Cloud computing will basically be the standard method for provisioning IT 

resources, assets and services in both business and personal computing.  

Government support plays an important role in the adoption of any technology system 

(Grandon & Pearson, 2004; Al-Awadhi & Morris, 2009; Rold, 2009; Hamad, 2014; 

Sabi et al., 2016) including cloud computing (Wyld, 2010; Kundra, 201l). Recently, 

the Yemeni government has begun to encourage all public organisations to use new 

technologies in order to improve and modernise government performance. Examples 

of the new technologies include cloud computing (Mataher, 2016). There are a number 

of requirements for using new technologies, such as readiness of IT infrastructure and 

human resources to manage IT (Pan & Jang, 2008; Oliveira & Martins, 2010; Wang, 

Wang & Yang, 2010). Oliveira, Thomas, and Espadanal (2014) found that 

organisations “with a higher degree of technological readiness are better positioned 

for the adoption of cloud computing.” 

Any paradigm shift, particularly in ICT, results in challenges to the evolution of new 

concepts, to suit and retain the benefits of the previous system. Among these 

challenges are compliance with education policies, as in the case of Yemeni higher 

education, the national legal disposition, cloud computing deployment and hosting 
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issues, access and security, as well as trust and privacy (Albugmi, Alassafi, Walters, 

& Wills, 2016). A less computer-oriented society perceives hands-on skilled 

apprentices as irrelevant and that various CC platforms pose many threats. Based on 

the market competition and changing business environment, organisations are 

encouraged to adopt state-of-the-art IT to improve their operations (Pan & Jang, 2008; 

Sultan, 2010; Low, Chen, & Wu, 2011) including cloud computing.  

However, the least developed countries have been left far behind in the adoption of 

technology (Marston et al., 2011; Kshetri, 2010; Alshamaila, Papagiannidis, & Li, 

2013; UNCTAD, 2015) for various reasons including high IT infrastructure 

installation and maintenance costs (Kshetri, 2010; Tashkandi & Al-Jabri, 2015a). As 

a result, many universities in the least developed countries have been slower in 

introducing innovative IT than those in developing and developed countries. “This 

cost obstruction could be reduced if HEIs in least developed countries were to adopt 

cloud computing, giving them a competitive edge. Meanwhile, in developed countries, 

educational institutions have been forced by the recent economic downturn to adopt 

cloud computing to cut their costs to meet the reduced budgets from their respective 

governments (Sultan, 2010)”.  

Thus, this study examines CC in the context of Yemen, a country characterised by 

strong tribal customs, weak economic and a high level of corruption (Abdulrab, 2011). 

Other studies have ignored the influence of tribalism on CCA, perhaps because the 

concept is unfamiliar to them. “The environment of Arab nations is controlled and 

guided by many traditions, customs, rules and norms, with attitudes toward social 

activities and practices which have their origin in history (Haniffa & Hudaib, 2007). 
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Specifically, there exists a unique societal structure with many tribes in Arab 

countries, particularly in Yemen.” The Yemenis follow the customs and interests or 

confederation of tribes, which reflect the interdependence among members of the tribe 

(Manea, 1996; Peterson, 2008; Corstange, 2008; Mdabesh, 2010). 

Oliveira et al. (2014) stated that there is a significant impact of the culture protection 

on CC. Once the culture is formed, it impacts the way the people of a nation respond 

to different events. Adopting a new technology is one of these events (Boyacigiller & 

Adler, 1991). Culture has been identified as one of the factors that affect the IT 

adoption level in some countries (Harvey, 1999). Technologies can be interpreted and 

applied differently and given different meanings in different cultures, hence culture 

can slow down or accelerate the IT adoption process (Robey & Rodriguez-Diaz, 

1989). In some cases, cultures can impact certain features of a specific technology that 

will be accepted, adopted and ignored (Watson, Teck, & Raman, 1994). Different 

studies have suggested that there is a direct relationship between culture, as well other 

factors, and IT adoption (“Applegate, McFarlan, & McKenney, 1999”).  

 

Rogers (1993) observed that technology adoption decisions are always influenced by 

cultural norms, personal preferences, and biases. Prescott and Conger (1995) argued 

that because of the increasing globalization, integrating culture into the Diffusion of 

Innovation theory is timely. Press, Burkhart, Foster, and Goodman (1998) noted that 

culture is an important factor in the degree and speed of adoption of Internet 

technologies in any country. Other studies (Baggaley & Belawati, 2007; Harvey, 

1999) indicated that culture is in important factor when it comes to IT adoption, but it 

is not the only factor. There are other factors that can directly impact IT adoption and 
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diffusion and must be considered when investigating IT adoption in any country. 

These factors are country’s economy, political conditions, quality of higher education, 

physical distance from the country where the technology originated, and government 

regulations (Press et al., 1998). 

Based on Hofstedes’ theory of cultural dimensions (1997), the collectivism variable is 

consistent with the tribal custom, as in Yemen, because individual is looking into the 

interest of his group. This is known as permanent loyalty to the group in a collectivism 

society. Hofstedes’ theory states that people mainly act as members of a lifelong and 

coherent team, with big extended families as a protection for unquestioning allegiance. 

Hence, the effects of tribal associations on CCA are important and worth to be 

investigated further particularly in the context of countries with tribes’ culture such as 

Yamen. 

1.3 Problem Statement 

With its increasing popularity, technology experts are predicting that by 2020 most 

institutions and companies will have moved to cloud computing, eliminating their 

dependence on desktop resources (Anderson & Rainie, 2010; Cearley, 2014). This has 

attracted several researchers to investigate cloud computing (Ercan, 2010; Alabbadi, 

2011; Zissis, 2012; Chun & Choi, 2014; Sakr, 2014). However, most of these studies 

are carried out in developed and developing countries (Greengard, 2010; Hailu, 2012; 

Tashkandi & Al-Jabri, 2015b), and there are very few covering the least developed 

countries, especially in HEIs (Abdulrab, 2011).   
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In developing countries, the institutions used to be challenged through the socio-

economic and political barriers constrained investment in costly projects such as those 

involving information systems (Sabi et al., 2016). In the cloud computing literature, 

little attention was given to understand the adoption and essential benefit of the cloud 

computing paradigm. Together with the lack of contextualising the key components 

that could determine and realise the best out of the implementation of cloud 

computing, this indicates a gap in assessing the impact of environmental, economic, 

organisational, and technological factors on CCA in universities in the least developed 

countries. There is an absence of in-depth exploratory studies in tracing CCA, 

especially because of the rapidity of changes in CC towards providing access to 

several resources and data management so cheaply and easily. Sabi et al. (2016) stated 

that very little research attention had been paid to CCA in educational establishments, 

especially on how contextual factors could influence it. Low et al. (2011) emphasised 

that researchers examining the determinants of cloud computing were only focusing 

on high-tech countries. 

A United Nation Development programme (2015) categorised Yemen as a lower-

income economic country. Yemen is categorized as a least developed county (LDC) 

based on its existing infrastructure and low economic status (UN, 2015). The United 

Nation grouped the nations into three classifications: developing, developed, and least 

developed countries. “According to a report by UNCTAD (2015), LDCs are categorized 

as countries with  poor social, and political conditions as well as weak economic 

growth.”  Currently, there are list of forty-nine countries that belong to the 

classification of LCD (UN, 2015). In addition, LDCs are signified as countries with 
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the lowest technology indicators in the world. Matahar (2016) argued that financial 

problems have forced HEIs to adopt cloud computing to reduce costs; however, there 

is no empirical evidence thus far that Yemeni HEIs has examined the level of CCA. 

Benlian and Hess (2011) supported this by stating that CCA could be useful for LDCs 

since they have insufficient funds to equip themselves with their own IT infrastructure 

and services. Some peculiarities are found among these least developed countries, 

such as Yemen, that requires its citizen to subscribe to ICT. Challenges to the wide 

acceptance of technology adoption impede knowledge, the infrastructure, government 

cooperation and support, and readiness to accept the new technological revolution and 

break cultural inhibitions (Lin & Chen, 2012; Alshamaila, Papagiannidis, & Li, 2013).  

Low et al. (2011) argued that researchers should take into consideration the various 

contexts when investigating CCA, including education. Sabi et al. (2016) added that 

the cultural dimension plays an essential role in CCA across cultural boundaries of 

various types. Herbig and Dunphy (1998) argued that the success or failure of adoption 

of any technology depends mainly on the cultural conditions of the adopters. This has 

been interpreted by Brender and Markov (2013) as culture has been viewed as the 

main obstacle to CCA. Additionaly, Srite and Karahanna (2006) stated that cultural 

discrepancies between nations have an influence on the uptake of innovations, 

according to the characteristics of a particular society.  

In addition to these challenges, Yemen as a country that has an additional unique 

cultural features, which is the tribal system, which dominates all aspects of economic 

and political lives (Motaher, 2015). Thus, Yemen is very much affected by cultural, 
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political, economic, and social inclinations of the government, which shows lack of 

prudence and transparency, division through tribal ranks, unstable governance, and 

absence of democracy. Moreover, tribalism is uniquely the major and true origin of 

Yemen’s social disarray that hinders the development and the adoption of new 

technology (Baabbad, 2015). Every member of the populace is accustomed to the 

tribal divide to steer good will, affecting socio-political and economic development 

(Manea, 2006; Peterson, 2008; Corstange, 2008; Mdabesh, 2010). 

In this regard, some of the Yemeni tribes have social connections to specific 

confederation for safeguarding purposes (Phillips, 2010) in forming alliance to protect 

each other. This linkage and total loyalty among tribes have contributed to the non-

development of the people of Yemen, with economic hardship, political rivalry, social, 

and organisational problems (Manea, 2006; Peterson, 2008; Corstange, 2008). This 

indicates that there is an important effect of the tribalism culture on CC (Oliveira et 

al., 2014), further empirical investigations are needed as debate about the differences 

in the use of technology across different countries, sectors, and industries is still on-

going (Robey & Rodriguez-Diaz, 1989). Furthermore, culture is found to be strongly 

associated negatively with technology adoption in general, and cloud computing in 

particular (Oliveira et al., 2014).”Thus, this study considers the effect of culture on 

CCA. Several authors (Kendall et al., 2001; Kuan & Chau, 2001; OECD, 2003) 

suggested that the influence of technological, organisational, and environmental 

(TOE) variables is context sensitive, differing according to culture and the level of top 

management support.   
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The effects of the chosen factors for CCA have not yet been analysed in the unique, 

tribal context of HEIs in Yemen (Nasir, 2014). Very little is known about factors that 

influence CCA by HEIs in least developed countries, thus this study makes an 

important contribution to knowledge by considering the influence of historical, 

societal, organisational, and cultural factors.  

In understanding the significant contrasts in accessing ICT between developed and 

developing nations, it is important to understand the determinant factors of CCA, 

particularly on Yemen HEIs as least developed nations. Application of a conceptual 

model is required to evaluate these determinants for the least developed countries. 

Given the scenario presented above, this study enriches the body of knowledge by 

addressing this problem. Deeper understanding of the variables that influence it in the 

least developed countries might promote CCA.  

Meanwhile, quite a number of studies have examined the TOE in different contexts 

(Abdalla, 2012; Abdulrab, 2011; Alsanea, 2015; Borgman, Bahli, Heier, & Schewski, 

2013; Chang et al., 2013) including several factors influencing the adoption of cloud 

computing have appeared consistently. These factors can be categorised as 

organisational, technological, and environmental. A review of the theories and the 

conclusions in the literature indicated that the most studies that apply the TOE were 

ignoring the culture as potential factor relating to CCA. Thus, this study covers the 

original factors from TOE with an additional consideration of tribalism which 

represents the cultural perspectives with the aim to provide a comprehensive model of 

CCA. 
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1.4 Research Questions 

The study aims to answer the following research questions: 

1. What are the factors affecting cloud computing adoption by higher education 

institutions in the Republic of Yemen? 

2. How do these factors affect CCA by HEIs in Yemen?  

3. Is there any moderating factor on the relationship between technological, 

organisational, and environmental factors affecting CCA in HEIs in Yemen?   

1.5 Research Objectives 

The research objectives are therefore: 

1. To identify the factors affecting cloud computing adoption by higher education 

institutions in the Republic of Yemen. 

2. To develop a conceptual model of cloud computing adoption in higher education 

institutions in the Republic of Yemen. 

3. To examine other moderating factors which affects  the relationship between the 

identified factors (technological, organisational, and environmental) and cloud 

computing adoption by higher education institutions in the Republic of Yemen. 

1.6 Scope 

This study focuses on the HEIs in Yemen, which is categorized as one of the least 

developed Arab countries (United Nations, 2015). CCA provides various useful 

benefits to HEIs as described earlier, especially those related to finance. It is useful to 

HEIs in LDCs as they do not receive sufficient funds to have their own information 
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technology infrastructure and services. Among the benefits include the offering of a 

solution in facilitating the development of their educational and research activities. 

Although there are various forms of cloud computing (public, private, and hybrid), 

this study focuses on the public cloud in order to gain wider significance from its 

adoption.  

The Technology, Organisation and Environment (TOE) theory has been adopted as 

the theoretical basis of this study, to look into the effect of these factors on CCA. In 

addition, TOE as it is appropriate to examine the unique features of Yemen in this 

context. Following the work of Ramdani (2008) and Thong (1999), it is essential to 

identify and map out the important factors that set the pace for the adoption of the 

model; TOE is an appropriate model, especially with the addition of factors which 

were not included in previous TOE-based studies. 

This study is conducted using a sequential mixed-methods approach, that is both 

quantitative and qualitative techniques. The qualitative approach determines the 

relevance and confirms the factors selected for this study. The quantitative approach 

determines the issues surrounding CCA in HEIs in Yemen. Data were collected from 

the selected institutions through a series of interviews and a questionnaire survey. The 

respondents are selected from IT, management and academic staff of HEIs in Yemen. 

The data collected is analysed using the statistical programs Smart PLS and SPSS.  
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1.7 Significance 

Technologies, especially the Internet, play an important role in today’s world, and 

organisations adopt new technologies to enhance their productivity. Cloud-based 

technology is now well established, reducing ICT costs and providing accessibility, 

reliability, flexibility, and shorter reaction time (Hayes, 2008). CCA in educational 

institutions is imperative, reducing the costs incurred in ICT infrastructures, licensing, 

maintenance, electrical power supply, and physical security facilities.  

By achieving the objectives stated, this study supports the body of knowledge in the 

educational and several other fields. For service providers in the Yemeni market, it 

assists in their understanding of why HEIs select whether to adopt CC services. It also 

presents valuable information for HEIs, innovation consultants or experts, service 

providers, vendors and policy makers, who will be able to view the relevance of the 

current trend of rapid developments of cloud computing technologies with a better 

understanding of the variables that influence CCA. The study investigates the 

constraining factors on successful CCA in Yemen, so that HEIs can manage it without 

incurring additional overheads. 

Finally, this research presents an empirical study that uses the TOE model to address 

CCA among HEIs in Yemen. Cloud computing’s drivers are based on TOE. To the 

best of the researcher’s knowledge, there are few such studies to date, especially in 

least developed countries like Yemen, with culture as a moderating factor to enhance 

the conceptual model, and the addition of further factors (such as culture and 

reliability). The outcome of this study offers a useful contribution and in-depth 

perspectives to the growing body of knowledge on the drivers impacting CCA in 
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academic institutions, and is valuable to technology makers, cloud service providers, 

top management, and IT experts, in HEIs in the least developed economies and 

elsewhere. Consequently, the findings of this study contribute to in deeper 

perspectives to the amount of current research that aims at providing the paramount 

adoption of technology to produce new models that are essential to the plans of the 

least developed nations. The study also provides new insight for researchers by 

investigating the moderating effect of culture on the relationship between 

organisational, environmental and technological factors and CCA, and identifying the 

obstacles to adoption. “The findings from this study are significant because they add 

to the existing knowledge in the discipline of educational theory and technology 

adoption, highlighting the distinctive cultural context of Yemen, and foregrounding 

the serious challenges the country faces while attempting to change educational 

practices. Furthermore, this study contributes to the existing literature in the field of 

cloud computing and technology adoption by (a) extending the TOE framework to the 

study of CCA as a feature of educational organisations, (b) developing a validated 

conceptual model for inspecting the critical factors related to adopting cloud 

computing in Yemen HEIs. 
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1.8 Thesis Organisation 

This thesis consists of five chapters. The outline of the remaining chapters is as 

follows: 

 Chapter Two: Literature Review 

This chapter reviews existing studies in the related area, which is technology adoption 

and particularly CCA. The focus is on the definition of cloud computing technology, 

followed by factors and practices that influence CCA by HEIs in Yemen.   

 Chapter Three: Research Methodology 

This chapter discusses the research methodology used to achieve the objectives of this 

study. It discusses the several phases conducted in order to validate and test the 

proposed model based on TOE.  

 Chapter Four: Analysis and Results 

This chapter presents the data analysis, the statistical analysis and the testing of the 

research hypotheses. 

 Chapter Five:  Discussion and Conclusions 

This chapter discusses the results of the data analysis in detail, in relation to the 

research objectives. The discussion is organised based on the study hypothesis. The 

chapter concludes by recapitulating the study. Its contributions are highlighted, and 

the limitations addressed with recommendations for future research directions in 

related fields.   
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter presents the state-of-the-art as it relates to the determining factors of 

cloud computing adoption, with specific reference to Yemeni HEIs. After a general 

overview and definition of the technology, cloud services and distinctive deployment 

models are described. A section on CCA adoption in HEIs follows, with emphasis on 

the differences between developed and developing countries. The case of Yemen is 

illustrated with a detailed explanation of the effect of tribalism. The remainder of the 

chapter introduces and compares established theoretical models of technology 

adoption that influence CCA, concentrating on the TOE framework and its relevance 

to Yemen. Finally, a summary provides a conclusive overview of the related work. 

2.2 Cloud Computing Technology  

Cloud-based technology is a novel concept in the world of computing, involving the 

emergence of an innovative paradigm (Vaquero et al., 2008; Cegielski, 2012) with a 

revolutionary potential (Castells, 2001). The future of computing technology is 

claimed to be based on the emergence of CC, with a fundamental goal of diminishing 

IT costs and expanding efficiency, accessibility, reliability, adaptability, and speed 

(Brian, et al., 2013). Peter and Tim (2010) has defined cloud computing as ‘… a model 

for empowering helpful, on-interest system access to a shared pool of configurable 

computing assets (e.g. network systems, servers, storage, applications, and services) 
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which can be furnished rapidly and discharged with negligible management or service 

provider interaction.'  

Another definition sees cloud computing as fundamental elements of data technology 

(IT), that comprises of softwares, through open or reserved networks in light of mean 

Web measures (Abaa, 2012). The term CC is widely acknowledged, but there is no 

all-inclusive definition. Nonetheless, the one proposed by NIST as elaborated by Mell 

and Grance (2011) seems to stand out:   

“Cloud computing is a model for enabling ubiquitous, convenient, on-demand 

network access to a shared pool of configurable computing resources (e.g., 

networks, servers, storage, applications and services) that can be rapidly 

provisioned and released with minimal management effort or service provider 

interaction. This cloud model is composed of five essential characteristics, 

three service models and four deployment models.”  

Their elaboration can be viewed in the simple framework illustrated in Figure 2.1: 

 

 

 

 

 

 

 Figure 2.1. Cloud Computing definition based on NIST (Mell & Grance, 2011) 
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2.3 Characteristics of Cloud Computing 

Cloud computing is further categorized according to fundamental and common 

characteristics as summarized in Table 2.1 (Plummer et al., 2009; Mell & Grance, 

2011). Of these, on-demand self service is based on the intelligence built into cloud 

infrastructures. Direct comparison is with the conventional pay-as-you-use service, 

which can be seen as a traditional form of resource management through service 

provision. The use of virtualized technology is similarly related to the cloud’s handling 

of network access. Traditional networking demands less geographical dispersion; 

however, the cloud service as it relates to its fundamental characteritic provides better 

elasticity and wider geo-locational coverage.  

Table 2.1  

Characteristics of Cloud Computing (Plummer et al., 2009; Mell and Grance, 2011) 

“Fundamental characteristics Common characteristics 
 On-demand self-service 

 Broad network access 

 Rapid elasticity 

 Measurability 

 Resource pooling 

 Flexibility 

 Use of a pay-as-you-go model 

 Use of virtualized technology 

 Geographical spread of clouds 

 Homogeneity 

 Resilient computing 

 Reduced upfront investment costs 

 Reduced running and overhead costs” 

 

On the basis of the common characteristics as pointed in Table 2.1, it can be concluded 

that cloud technology is flexible, reliable, efficient, effective, and affordable. One of 

its major aims is to reduce expenditure on infrastructure, either on IT equipment or 

staff.  
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2.4 Cloud Technology in the Educational Sector 

Cloud computing has essential advantages for the education sector generally, and 

HEIs specifically, through innovative capabilities, internal efficiency. and specific 

HEIs activities development. Appropriate services that fulfill the specific needs of 

HEIs can be offered by the cloud service providers. The following section reviews the 

benefits of cloud technology in the education sector.  

2.4.1 Cloud Computing’s Advantages and Limitations   

One of the important aspects of cloud computing is its provision of a lower cost in 

delivering the same amount of software and hardware resources (Rao, Kumar, 

Sudhakar, & Seetharam, 2010). In particular, cloud computing is regarded as a tool 

for developing better quality and cheaper education worldwide. Over-dependence on 

single machine is less financially viable or justifiable as there are iterative advantages 

in connecting several universities using the infrastructure platform provided by the 

cloud (Praveena & Betsy, 2009).  

Researchers such as Aljenaa, Al-Anzi, and Alshayeji (2011) have stated the significant 

benefits of cloud computing applications in educational institutions. Infrastructure as 

a Service (IaaS), for example, offers better technological support than traditional 

technologies. Its centralised infrastructure reduces the experience of task repetition 

and its attendant redundancy, resource decrease, and cost and time wastage (Aljenaa 

et al., 2011; Lakshminarayanan, Kumar, & Raju, 2013). Cloud computing also helps 

with its flexible deployment nature. It allows swift deployment process across 

organisational units, such as schools or departments, because of its lower demand for 
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technical input. It also utilizes minimal computer specifications for web-based 

interactive learning platforms (Aljenaa et al., 2011). “Therefore, off-the-shelf 

Software as a Service (SaaS), Platform as a Service (PaaS) and Infrastructure as a 

Service (IaaS) can be used by educational institutions with less infrastructure set-up 

and maintenance (Kaur, 2015).” 

Cloud technology enhances quality delivery of standardized educational content to 

different simulated classrooms through its centralized location architecture (Pardeshi, 

2014). It also aids maintenance of distance learning classrooms, and in delivering and 

updating learning content. It thus assists the institutions to overcome the shortage of 

qualified teachers, and eliminates the risk of data loss due to system crash (Kaur, 

2015). It supports all forms of learning content, such as audio, video, document files 

and applications, and multi-users whereby multiple students work on the same 

document at the same time (Weaver, 2013). With CCA and its supporting up-to-date 

software, administrative activities can be executed speedily, and in a more effective 

manner (Kaur, 2015). The benefits of standardization and update of educational 

content, facilitation of collaboration between students and academic staff, the fault-

tolerant ability and less complicated technical input, remote and cost effective 

maintenance, and exemption from unnecessary bottlenecks are some of the benefits of 

CCA technologies in the education sector.   

Just as the could provides efficiencies for business through better aggregation of IT 

services, personnel, licence control and provision, sharing expertise and ideas, and 

continuity (Wheeler & Waggener, 2009), so it may offer equally good services for 

HEIs. These might incorporate hosting, storage of information and programs, e-mail, 
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calendar, sharing of files and information, and designing websites (Mathew, 2012). 

The advantages of adopting cloud computing to HEIs include access to information 

and infrastructure 24/7, payment made according to the choice of services, with low 

cost on maintenance and upgrades, enhanced reliability and adaptability (Khmelevsky 

& Voytenko, 2010; Low et al., 2011). Some services and resources, including Google 

Docs, Google Apps, and Microsoft Office 365, can be leased and shared (Taylor & 

Hunsinger, 2011; Denton, 2012). Google Apps is different from Google Docs, 

although users frequently perceive the two as the same; however, Google Docs 

comprises several applications that provide a platform for users to create, manipulate 

and edit documents, presentations, data access, and spreadsheets (Google, 2011). 

According to an industry-based survey involving institutions of learning in the US 

(CDW, 2011), more than 50% used Google’s e-mail system (Gmail), 50% used 

Google Docs, and 22% used Microsoft Office Live Meeting. Table 2.2 shows the 

benefits and limitations of cloud computing in HEIs.  

Table 2.2  

Benefits and Limitations of Cloud Computing in Higher Education Institutions 

Cloud Computing Benefits Cloud Computing Limitations 
“Access application from anywhere Not all applications run in the cloud  
Support for education and teaching activities Risk related to information and security 
24-hour access Dissemination politics 
Offline usage with further synchronization 
opportunities 

Speed/lack of internet can affect work 
methods” 

 

Limitations and restrictions on cloud-based computing include the loss of control of 

IT services, security and trust issues over information and applications, challenges to 
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service agreements, Internet connectivity and speed, lack of organizational support 

and some programs or applications not running on the cloud-based infrastructure (Low 

et al., 2011; Mathew, 2012).  

The CCA in the HE sector needs to be analyzed and carefully managed to appreciate 

the offered benefits as well as to minimize its risks and limitations. Once these 

requirements have been fulfilled, the management of the cloud can be proved through 

one or more appropriate models of cloud. Most importantly, the final related decision 

needs to be a consensus, considering all the rules and regulations of the institution 

have been laid down for coming up with better strategy (Mircea & Andreescu, 2011). 

From the above descriptions, CCA offers improvement and solutions for the HEIs 

particularly in assisting the process of updating HEIs’ contents, and enabling 

teamwork, collaboration, and communication among students and academic staff. 

Among the benefits gained by HEIs include solving the shortage of IT experts, and 

burden of maintaining and updating applications. In addition, issues related to system 

and applications failures will be less important since the technology provide reliable 

backup techniques.  

2.4.2 Cloud Computing Service Providers for Educational Purposes  

Many cloud technology service provider companies seek to engage with HEIs. Sultan 

(2010) stated that HEIs worldwide are adopting cloud computing, either by buying it 

or developing their own CC resources and facilities. This section illustrates some of 

the cloud technology services available on the market that could be used by HEIs, and 

gives specific examples of HEIs’ CCA. Cloud computing normally guarantees 
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extensive advantages to schools and HEIs. By making data storage, applications, 

processing, and other IT infrastructure and services cloud-based, institutions can 

expect expanded performance, flexibility, and reliability at comparatively low cost 

(EDUCAUSE, 2010). To take full advantage of ICT in education, HEIs must have a 

strong understanding of how cloud computing is developing and changing. Cloud 

computing has already had an in-depth influence within the domain of HEIs, and 

cloud technologies and applications show a significant role in this field as addition 

tools and during this space as accent tools. Thus, cloud systems have many impacts 

on the most parts of HEIs: students, lecturers, and researchers. 

Accomplishing the objectives of CCA involves knowledge and information 

transmission and new fields for instruction, development and research (Masud, Huang, 

& Yong, 2012). Although a large number of institutions have developed a keen interest 

in using cloud computing facilities and management, vital information on migration 

from their current system is not always readily available (Jeffrey & Neidecker-Lutz, 

2009). While organisations worldwide are developing and subscribing to the 

assortment of CC resources or services (Sultan, 2010), contextual investigations from 

universities and colleges in the US and England illustrate the situation. The State 

SUNY came to deal by agreement via Microsoft services provider company to host its 

platforms for online joint services through Live@edu (Microsoft, 2010). Monroe 

Community College, part of this university framework, expected savings costs of 

around US$600,000 after several part of time (5 years) of using Live@edu services 

(Microsoft, 2010). College in California received almost six of cloud systems, 

platform, and applications after being confronted with various difficulties including 
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outdated technologies, challenges in subsidizing typical costs for basic items identified 

within districts, stress endured by IT staff, the global economic downturn, and natural 

disasters (Sheard, 2010). Student acknowledgment of cloud computing advances in 

resources and services was affirmed in research conducted at the colleges in Norths 

Carolina (Behrend et al., 2011). CCA is not exclusive to e-learning technologies or 

Google Docs; library systems can also access web hosting, web-based integrated 

library systems, and backup (Han, 2013). Katz, Goldstein, and Yanosky (2009) 

distinguished some critical components of cloud computing for HEIs concerning the 

on-demand services of the three models, IaaS, PaaSS, and SaaS: 

1) Access to scarce IT expertise and talent is at an increasing rate. 

2) Scaling IT services and resources. 

3) Supporting a model of a 24 × 7 × 365/6 environment. 

4) Enabling the sourcing of cycles and storage powered by renewable energy. 

5) Driving down capital and total costs of IT in higher education.” 

 

The trend in cloud computing as it relates to educational adaptation have benefited 

many of the leading IT companies, including Microsoft, Amazon, Google, and IBM, 

who provide innovative support for sustainability and standards in HEIs with the 

provision of all the essential tools for learning. Interestingly, many of these 

organizations offer this service free of charge. Table 2.3 summarizes some of the 

educational cloud services and tools currently available. With the enormous quantity 

of lectures and classes available online, it is less relevant for lecturers and students to 

move around with hard copies of teaching and reading materials. With the flexibility 
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and almost ubiquity of learning materials, students are offered the choice of accessing 

their homework and assignments, materials and lecture notes online, through the 

support of various forms of cloud. Popular cloud computing services provided for HE 

management include Microsoft Education Cloud, Google Education Cloud, 

EarthBrowser, Socratica, Virtual Desktops, and IBM Cloud Academy. 

Microsoft Education Cloud is one of the leading outreach educational cloud service 

providers that offers a wide reach of products such as Microsoft Office 365. Office 

365 comprises of a free e-mail system, Word, Excel, PowerPoint and Access websites, 

storage and editing facilities, Outlook, OneNote, Publisher, online conferencing, 

instant short and long messaging options, and generous memory of about 25 GB for 

personal user information storage (Alshuwaier, Alshwaier, & Areshey, 2012; Jay, 

2014; Microsoft, 2015a). The Microsoft Office 365 allows faculty staff to use any web 

browser in creating their respective documents (David, 2013). 

Google Education Cloud is an application developed for educational purposes, that 

can be downloaded and used for free of charge without any hidden costs (Jay 2014). 

The apps can be downloaded free of charge without any hidden costs of usage and 

downloads. Some of its added built-in features include email provision with large 

storage capacity of 30 GB, word processing, hosting, and tools for collaboration 

(Google, 2015). Google therefore remains as a leading competitor in providing a high 

level of security compared to Microsoft (Law, 2011). Nevertheless, Microsoft’s Office 

Suite shares few familiar products and services with the Google Applications for 

Education Suite such as Chart messengers, Gmail or Microsoft hotmail, Calendar and 

Chat (Google for Education, 2017). 
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EarthBrowser is a full implementation of a cloud model that linked with virtual global 

software, available from Lunar Software. The browser is hosted and available online 

in the form of a flash application which can also be installed locally (EarthBrowser, 

2015a). Its functionality is mainly geophysical, visualizing in a surveying and 

geoscience-oriented form. It is used to gather information for weather forecasting, 

earthquakes and other natural disaster predictions and studies. It provides images of 

the planets and the satellite images of the Earth. EarthBrowser can be run in real time, 

with continuous updates ensuring its accuracy (EarthBrowser, 2015b).  

Furthermore, Socratica’s sole mission is to provide users and customers with well 

organised, efficient high-definition videos in different educational disciplines 

(Socratica, 2015). A wide variety of free educational clips and videos cover current 

and important topics can be used by web users in creating magnificent optimised 

experiences in learning. Although material is offered for all ages, there are age 

restrictions for parental control to the class of videos allowed for each distinctive age 

group. 

•  Virtual Desktops 

The virtual desktop is referred to as another form of user interface providing computer 

users with a virtual operational space in the form of an open windows desktop 

environment, with the provision of a software application installed on each user’s 

delegated personal computer (VMware, 2015). There are two ways of expanding the 

desktop virtual space on the computer screen and these are operationally switchable, 

providing users with flexibility.  
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•  IBM Cloud Academy 

This is a unique collaboration with the educational community, with the sole objective 

of helping to reduce costs and making some services readily available in an optimized 

form for easy retrieval when the need arises (IBM, 2014). It can also be used in 

consolidating web resources so as to improve students’ success in accelerating 

adequate and worthwhile scientific discoveries. From the management perspective, 

the IBM Cloud Academy is charged with the provision of efficient and conservative 

resources. This platform could be built into an enterprise’s existing data centre and 

provide additional service in an IBM Centre (Law, 2011). 

Table 2.3  

Some of the Leading Cloud Services Used in Higher Education 

Name of Product Education Cloud 
Applications Features 

Google Cloud for education Google Apps Mail, calendar ,Site, Video, Docs 

Microsoft Cloud Live@edu Webs-iterate, File sharing, Word-
processing, Scheduling 

Vmware Virtual desktop Offer virtual computers 
IBM Cloud Virtual computing lab Smart analytics system 
Earth Browser Earth browser Offer real time for weather 

Socratica Socratica Classroom in science for 
accessing study module 

2.4.3 Cloud Computing for Education in Developing and Developed Countries  

HEIs that have introduced CC as a teaching tool have realized its efficiency. The use 

of cloud computing is becoming more widespread and its importance can be seen in 

many HEIs throughout Asia, the USA, and Europe. Cloud technology initiatives in 

HEIs are being financed by governments, allowing universities and schools to 

purchase cloud resources from service providers.  
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In the US and Europe, CC is expanding in its utilization, acceptability, and 

significance in schools and colleges (Educause, 2009; Aldrich, 2010; Gray, 2010; 

Khmelevsky & Voytenko, 2010; Sheard, 2010; Sultan, 2010; Blue & Tirotta, 2011; 

Doelitzscher, Sulistio, Reich, Kuijs, & Wolf, 2011; Bernius & Krönung, 2012). In 

addition, the US and European governments are financing research into CC activities 

in HEIs (Dwivedi & Mustafee, 2010).  

On the other hand, in developing nations, CC competes for funding with essentials 

such as street systems, electricity, access to clean water, schools, health services, and 

unemployment (Malapile & Keengwe, 2014), although it might be seen as a cure to 

some of the unresolved issues faced by the HEIs. A few studies demonstrated that 

HEIs in the Arab world have begun to adopt CC, for example, various universities in 

Saudi Arabia (Tashkandi & Al-Jabri, 2015). Mero and Mwangoka (2014) recorded the 

advantages and difficulties of cloud computing in HEIs in Tanzania, whilst another 

study in South Africa highlighted the CCA security issues in the country’s HEIs (Van 

der Schyff & Krauss, 2014). A number of CC services are being adopted in HEIs, 

including those offered by Google and others (Gmail, Google Docs, Google Drive, 

Dropbox, talk and spreadsheets, calendars). These reduce ICT costs and enhance 

services. However, the number of HEIs adopting cloud computing in developing 

countries still needs to be explored, considering the contextual problems that might 

vary from one nation to another (Low et al., 2011; Kshetri, 2010). The study on cloud 

computing in HEIs in Jordan as, reported by Massadeh and Meslah (2013), anticipated 

a great improvement in Jordanian universities through CCA, for better service delivery 

and forms of management. This was agreed on the basis of Jordan’s growing demand 
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for IT-based services and managing an appreciable budget in consideration of limited 

financial support from the government. The study proposed that the implementation 

of adequate CC models would be a better strategy, offering good business 

opportunities across all Jordanian universities that are facing of insufficient resources. 

This would bridge the gap in the required IT support management by spending less on 

educational and research activities, in return providing better HEI in a benevolent 

environment. 

The categorization of countries in the world can also be based on their economic 

status, which include developed, developing, and least developed economies. The 

economic status is classified through various features such as the gross national income 

(GNI) per capita, import and export of net fuel, and human assets and economic 

vulnerability indices. The geographic location of each country is also considered as a 

determining factor of its status. Out of these, the least developed countries are 

represented by two common characteristics which are low gross domestic product and 

per capita income (United Nations, 2015). The developing countries, mostly located 

in Africa and Asia continents, refer to those that are taking desirable leaps toward 

becoming stronger market economies, liberal democracies, and civil societies. Least 

developed countries, however, are struggling countries, in terms of low standard of 

democratic government, inefficient public services, low gross domestic product, and 

literacy rate (Weerakkody, 2009). 

Innovation has been used to design numerous technologies in enhancing HEIs status 

of the developing and developed nations. However, due to several reasons, some of 

them have succeeded, whilst the rest fizzled. These causes changes from a nation to 
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another nation. Despite enhancing the Yemeni HEIs framework, the best of these 

technologies must tackle Yemen's HEIs issues. The successful adoption  of technology 

particularly CCA requires investigation on several factors such as culture, 

environment, organization, and technology (Jennett et al., 2003). To achieve this, a 

CCA model is needed.  

There are many existing models that have been used for investigating the CCA. 

However, those models are not appropriate for the whole nations because several 

distinctive criteria such as setting and context. Furthermore, as indicated by Al-Huneiti 

(2014) investigation, there is a gap between developing and developed nations with 

respect to technology adoption. Thus, it is timely for this study to develop a suitable 

conceptual model to explore factors that influence CCA in Yemen HEIs as a least 

developed country (LDC). As a LDC, Yemen is one of the countries that are 

considered as having poor social conditions, unstable political situations, and weak 

economic growth. Even though Yemen is supported by all economic parameters, its 

reliance on a single commodity and inability to diversify the economy are the main 

constraints of becoming LDC (Burgess, 2015). Currently, there are forty-nine LDCs 

with the lowest technology indicators in the world (United Nation, 2015). In the case 

of Yemen, this is reflected in its low adoption rate of technologies, especially the cloud 

computing (Mataher, 2016).  

Cloud computing technology in Yemen is still at the early phase in Yemen due to lack 

of technical experience and inadequate awareness of the potential of ICTs (Mataher, 

2016). The government is now informing the international and local IT markets of the 

potential of building a Yemeni technological ecosystem. This has necessitated 
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exposure and encouragement to the adoption and usage of cloud computing, in view 

of catching up with other developed and developing countries. The US, UK, Canda, 

Malaysia, India, China, Brazil, Vietnam, and South Korea are examples of developed 

or developing countries that have attracted the presence of giant technology companies 

such as IBM, Dell, and Microsoft (Kshetri, 2010).  

The International Trade Administration (ITA), in its 2016 report, listed Canda, 

Taiwan, China, India, South Africa, and Vietnam as developing and developed 

countries who are members of the top 20 cloud computing export market for the US 

IT industry. These countries are making significant developments in their ICT sectors 

(Kshetri, 2010). Infrastructure, Internet provision, and government financing are 

reliable enablers of CCA in countries like China and India (Kshetri, 2010). China is 

rapidly adopting new technology to meet its expanding market, with significant 

attention to building technical expertise, resource, and knowledge commitment (ITA, 

2016).  

In the same vein, the countries in the Arabian Gulf are also speedily adopting CC. 

Saudi Arabia has a national alliance with Dell company for the provision of cloud 

service capabilities (Zeineldin, 2014; Dickinson, 2015). Universities in Turkey and 

Qatar, through their alliance with IBM, participate in the IBM Cloud Academy. Indian 

universities also use the big storage facilities of CC to support innovative research. In 

Vietnam, government organizations and universities are developing cloud-based 

education applications to support teaching and learning (Kshetri, 2010).  
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2.4.4 Potential Benefits of Cloud Computing in HEIs in Least Developed 

Countries  

Academic institutions in the least developed countries reflect the overall economic 

state of the host countries have peculiar characteristics, shown in the usage pattern of 

adopted technologies. For instance, IT hardware and other software applications 

adopted in the HEIs of least developed countries are only used for teaching on an ad 

hoc basis. Students cannot access most of the facilities uninterruptedly (Alkabsi, 2014; 

Mataher 2016). In least developed countries, the highly trained workforce and 

personnel are produced in universities, where teaching is the core responsibility. Few 

research-oriented universities or specialized research institutions are insignificant in 

number when compared with the teaching-oriented universities.  

Universities in the least developed countries are often constrained by inadequate 

finances to support even the teaching facilities, so there is always a very high ratio of 

students to the available resources; student laboratory hours’ conflict with classes and 

periodic overburdening of the available IT resources. This resulted in limited access 

to the required facilities. Fortunately, the CCA may solve the budgetary restraints 

experienced by research and educational institutions (Alkabsi, 2014, Mataher, 2016).  



 

 33 

Cloud computing has numerous benefits, as already indicated, especially when 

compared with standalone real systems in Yemen’s HEIs.  Higher education is 

generally defined as following secondary education and encompassing university 

education (private or public). The Ministry of Higher Education and Scientific 

Research of Yemen is responsible for the governance, strategic planning and direction 

of the HE sector with the ultimate goal of securing better cost-effective provision, 

more responsive to the needs of society, the economy and the citizens of Yemen. 

Public HEIs are not able to accommodate the increasing demand, so the government 

is encouraging the private sector to invest in HE, regulated by Law No. 13, 2005, 

resulting in an increase in HEIs in the country.  

With the immense cost required for HEIs worldwide, particularly increasingly in the 

area of IT services, institutions in Yemen are meeting the challenge by giving essential 

ICT support for research and educational activities. Although some universities have 

been using rudimentary cloud-based applications for years (e.g. email), full cloud 

Figure 2.2. Representation on the Council of Higher Education in Yemen 

Universities (Muthanna, 2011). 
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computing is quickly evolving into a premium model for data storage and exchange 

Currently, there are 38: 13 public institutions, and 25 private, among which four 

foreign universities have been granted permission to establish branches in Yemen. 

This, and other factors such as complaints about the low quality of HE graduates, has 

forced the government in general and the Ministry of Higher Education and Scientific 

Research in particular to consider the establishment of a quality assurance and 

accreditation system (Ministry of Higher Education and Scientific Research - Yemen 

2009). The structure of the Council of HEIs in Yemen is shown in Figure 2.2 (Alkabsi, 

2014). 

This research concentrates on universities as significant users of ICT in their 

educational programmes. Appendix F lists the HEIs in the Republic of Yemen’s HEIs, 

located throughout different regions. 

In the world which containing several countries, most of these countries are 

considering developed, developing and least developed countries. Consumers in the 

least developed countries are perceived to be delay adopters of new innovations. Study 

conducted by Al-Sukkar (2005) indicated that technology diffusion do correlate with 

other developing and developed countries (Al-Sukkar, 2005). Innovation adoption has 

been presented and studied to a limited degree in least developed countries, mostly 

referring to the CCA in the HEIs sector. No study has examined the technology 

adoption in least developed countries. Therefore, this study is significant for 

examining the CCA at the organizational level with reference to cloud computing 

applications in the HEIs sector in a LDC using the TOE model and culture as the 

moderating factor between TOE factors and CCA.    



 

 35 

2.5 Related Theories on Technology Adoption   

There are several theories that have been used in previous studies related to technology 

adoption such as Theory of Planned Behaviour (TPB), Technology Acceptance Model 

(TAM), Unified Theory of Acceptance and Use of Technology (UTAUT), 

Institutional Theory, Diffusion of Innovation (DOI), and Technology-Organization-

Environment Framework (TOE). 

Table 2.4 summarizes the most significant IS models relevant to this study. However, 

from the table, TOE is considered as the most suitable because it concentrates on three 

contexts (i.e. technological, organisational, environmental) instead of two. On all three 

contexts, while the other theoretical frameworks relating to the adoption of innovative 

technologies in information system (IS) research consider only one or two. Moreover, 

most of these theories were used for technology adoption at individual level such as 

Technology Acceptance Model (TAM) (Davis, Bagozzi, & Warshaw, 1989) (TPB) 

(Ajzen, 2002); and (UTAUT) (Venkatesh et al., 2003) except DOI (Rogers, 1995) and 

TOE (DePietro et al., 1990) that looked into the perspective of institution or 

organisational level (Cragg & King, 1993). DOI theory considered the attributes of 

individual workers as drivers for technology; TOE considers the same features in its 

organisation and technology contexts, but adds the environmental context, making it 

the most suitable to clarify on CCA (Oliveira & Martins, 2011). Therefore, this 

comprehensive model is used as the model for this study to determine which variables 

influence technology adoption particularly cloud computing adoption.  
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Table 2.4   

Related IS Theories and Models. 

Theories Level Focus Related Literature 
TOE Organization Attributes of 

technology, 
environment and 
organization. 

 Oliveira & Martins (2010a) 
 Oliveira, Martins & Lisboa 

(2011) 
 Lin and Lin (2008) 
 Pan and Jang (2008) 
 Teo, Lin and Lai (2009) 
 Zhu et al. (2006) 
 Zhu & Kraemer (2005) 
 Zhu, Kraemer, Xu (2003) 
 Wu, Mahajan and 

Balasubramanian (2003) 
 DePietro et al., (1990) 

DOI Organization Attributes of 
technology and 
organization. 

 Zhu et al. (2006) 
 Hsu et al. (2006) 
 Bradford & Florin (2003) 
 Mustonen-Ollila and 

Lyytinen (2003) 
 Armstrong & Yokum (2001) 
 Beatty, Shim & Jones (2001) 
 Eder & Igbaria (2001) 
 Agarwal & Prasad (1997) 
 Cooper & Zmud 1990) 
 Roger (2003); Roger (1995) 

Institutional 
theory 

Organization Attributes of 
environment.  

 Gibbs & Kraemer (2004) 
 Chatterjee, Grewal, & 

Sambamurthy (2002) 
 Scott (1995) 
 King et al. (1994) 
 Abrahamson and Rosenkopf 

(1993) 
 Selznick et al., (1969) 

TAM Individual  Behaviour of 
individual. 

 Grandon & Pearson (2004) 
  Igbaria, Zinatelli & Cragg 

(1997) 
 Davis, (1989) 

UTAUT Individual Behaviour of 
individual. 

 Venkatesh et al., 2003 
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TPB Individual Behaviour of 
individual. 
 

 Workman.  (2005) 
 Riemenschneider & 
McKinney 2001) 
  Ajzen, (1991) 

 

The used of theory in a study will contribute to the practice, approach, and hypotheses 

with regard to investigation of the technology adoption. The current study assesses 

theories related to innovation adoption in order to identify the most applicable model 

to the Yemen’s HEIs. It assesses the suitability of different hypotheses identified with 

CCA in Western nations, extending it to survey issues in the least developed Arab 

nations. It will try to identify the criteria influencing CCA by considering the 

organizational level, relevant to the Ministry of Higher Education’s adoption of the 

innovation. 

2.5.1 Theory of Planned Behaviour  

This well-known theory was developed by Ajzen (1991) and is applicable to 

technology adoption at the individual level. It takes into consideration the social 

factors such as social interactions, media and internet which influence an individual’s 

behaviour, and suggests an additional factor, which is perceived behaviour control. 

“This theory is considered as a practical conceptual framework for dealing with the 

complexities of human social behaviour (Ajzen, 2002). TPB contains perceived 

behavioural control as an extra element that considers various situations in which an 

adopter has less than complete control over his or her behaviour (Ajzen, 2002).” “TPB 

recognizes individual behaviour as a function of three kinds of factors: human attitude 

towards behaviour, subjective norms surrounding the behaviour performance, and 

behavioural control. The last factor represents a new element of TPB.” 

Table 2.4 continued 
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Several studies that considered TPB theory in relation to the use of technologies are 

those of Brown and Venkatesh (2005), Riemenschneider and McKinney (2015), and 

Workman (2017). For instance, in his study, Workman (2005) applied the TPB model 

to formulate hypotheses about the use, disuse, and misuse of an expert system decision 

support technology. The findings reported that positive attitudes and greater perceived 

control led to increased system use. In another study by Liao et al. (1999), TBP, 

together with diffusion of innovation theory, was applied to investigate the intention 

to adopt virtual banking. These examples indicate that TPB can be used to study 

different types of innovations instead of focusing on just a specific type.”  

When it comes to the limitations of TPB, Ajzen (1991) assumed that behavioural 

control is in line with Bandura's self-efficacy concept (Bandura, 1977) in social 

cognitive theory. This point has been critiqued by Armitage and Conner (2001), who 

argued that self-efficacy is more concerned with the cognitive perception of control 

(based on internal control factors) while behavioural control explains general external 

issues (Armitage & Conner, 2001; Al-Qeisi, 2009). In his study to test TPB, Sniehotta 

(2009) identified a number of key shortcomings in this model. Firstly, he reported that 

one of the major criticisms of TPB is that it does not specify techniques to modify 

hypothesised cognitive determinants of intention and behaviour. Another problem 

with this model is that possible changes in beliefs will be lessened through the 

hypothesised causal chain of events from beliefs, to intention, to behaviour caused by 

the imperfect empirical relationships between these variables. Nor does TPB account 

for intention/behaviour discrepancies (Sniehotta, 2009). For instance, Eagly and 

Chaiken (1993) reported examples for other factors, such as perceived self-identity 
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and habit, which may predict intentions and behaviour. Finally, the most important of 

these criticisms is that the TBP fails to classify detailed elements that might predict 

behaviour. In other words, presenting behavioural control as only one an element that 

can include all non-controllable factors of the behaviour is not practical (Taylor & 

Todd, 1995).  

2.5.2 Technology Acceptance Model  

Originally, the Technology Acceptance Model was developed by Davis (1989) to 

apply to technology adoption at the individual level. The two most critical variables 

to measure the acceptance of innovation at the individual’s level are ease of use and 

perceived usefulness. Davis also showed that technology adoption could be affected 

by its characteristics, development processes and training. “Perceived usefulness 

denotes the degree to which the individual believes the technology will enhance their 

job performance (Davis, 1989), while perceived ease of use describes how difficult or 

easy to use the individual feels the technology. The TAM is the primary theory used 

to study IT adoption by individuals (Jeyaraj, Rottman, & Lacity, 2016). TAM was 

used in the previous study as the theoretical foundation for a study of the adoption of 

cloud computing technology by community college students (Behrend et al., 2011). 

Two factors from the TAM that are the best predictors of innovation adoption by an 

individual are the perceived usefulness and ease of use of the innovation (Jeyaraj et 

al., 2006).” 

“Gentry and Calantone (2002) found that TAM is superior for explaining variance in 

behavioural intention within a procurement context, and the authors believe that this 
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is at least partially due to TAM’s use of two specific beliefs that apply to all attitudes 

in varying contexts. An important point to note is that, although TAM has been widely 

used to explain technology acceptance by users, there has been increasing concern 

about the appropriateness and comprehensiveness of TAM. A few scholars have 

criticised the model for its assumption that perceived ease of use and perceived 

usefulness are always the primary determinants of users’ acceptance of technology 

systems (Park et al., 2007). It is argued that studies should investigate more 

determinants that may also have an impact on perceived ease of use and perceived 

usefulness, and this could also improve the model’s predictive power with the purpose 

of enriching the explanation of the adoption of technology innovations. Therefore, this 

theory has limitation to applied as previous researchers conclude that the predictive 

power of TAM is limited, hard to increase and should be extended to include 

additional constructs to better explain the behavioural intention to use information 

systems (Legris et al., 2003; López-Nicolás et al., 2008).” 

2.5.3 Unified Theory of Acceptance and Use of Technology  

Unified Theory of Acceptance and Use of Technology (UTAUT) relates to the 

individual level of technology adoption (Venkatesh, Morris, Davis, & Davis, 2003), 

considers four contexts: facilitating conditions, performance expectancy, effort 

expectancy, and social influence. “UTAUT aims to produce a unifying model of users’ 

technology acceptance. This model was reviewing and comparing dominant models 

such as the TAM and TPB, all of which have been used to explain technology 

acceptance behaviour.  
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Based “on the literature, the basic concept underlying this model is that users will form 

various beliefs and attitudes towards the technology. As a result, this will influence 

their intentions to utilise specific technology and, in turn, this will have an impact on 

their actual use of the technology (Garfield, 2005). When it comes to the limitations 

of UTAUT, perhaps the most important one is the large number of independent 

variables. However, according to Bagozzi (2007, p. 245) this kind of contribution to 

the study of ICT adoption has reached a stage of chaos.” 

2.5.4 Institutional Theory  

Institutional theory emphasizes on the organizational setting as a key factor in defining 

the structure of an institution and its respective actions (Chang, Hwang, Hung, Lin, & 

Yen, 2007; Premkumar & Roberts, 1999). The theory has been widely used in several 

significant studies particularly for examining IT adoption, adding significant factors 

to the environmental element of the TOE framework. Most decisions to adopt 

technological change depend not only on internal factors but are also widely 

influenced by external factors such as cultural heritage, community settlements, and 

legitimacy concerns. The focal point of this theory is the institutional environment that 

serves as the centre for correlating and mediating other parts of the organization’s 

structure and activities (Scott, 2001). Its proficiency relies upon the choices made by 

the organization as well as the general customs and other natural components related 

to the work ethic of the organization. Societies, structures, and schedules working at 

different levels also help to advance the organization.  
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“Commonly, institutions are combined of cultural-cognitive, regulative elements and 

normative that, side by side with linked resources and activities, offers constancy and 

meaning to social life. The roots of institutional theory run deeply through the 

formative years of the social sciences (Scott, 2004). In this theory structures, including 

schemas, rules, norms, and routines, are used to consider the processes, and it become 

known as authoritative standards for social behaviour. When it come to the limitations, 

this thoery reviews only how these features are shaped, diffused, adopted, and adapted 

over period of time, and how they fall into decline and disuse (Ritzer, 2005).”  

2.5.5 Diffusion of Innovation  

The previous theories, TBP, TAM, UTAUT, and institutional theory, ignore the role 

of organizational and environmental features, by focusing only on the technological 

variables. This is insufficient for examining IT adoption at the organizational level. 

Developed by Rogers (1983, 1995), the DOI model is widely used for examining how 

and why to adopt IT at organizational levels. According to Rogers (1983), the DOI 

theory is essential in establishing the factors which facilitate or negate technology 

adoption. In DOI, the criteria for IS selection are; relative advantage, complexity, ease 

of compatibility, trialability, and general observability (Rogers, 1983). The rating and 

degree at that new advances and thoughts being passed by one culture particularly to 

another one, and the reasons for individual or institutional use, are covered by DOI. 

The theory takes into consideration the technological and organizational contexts in 

investigating proposed technology adoption.  
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At the organizational level, the leader’s technological understanding and the 

organizational structure are among the characteristics identified by the theory, 

although the former is portrayed through individual attributes. The structure of the 

organization also requires observation of individuals, measured in relation to the 

required skills and task distribution. The degree to which representatives adopt the 

principles and directions of the organization is referred to as formalization. The level 

of association between the social framework and interpersonal systems is 

distinguished through interconnectedness. 

“DOI has significantly contributed to adoption and diffusion research by providing 

important tools that help in predicting the likelihood rate of adoption. Nevertheless, a 

few authors have challenged Rogers's efforts on the grounds that this theory did not 

present any evidence of how attitude evolves into an adoption or rejection decision 

(Karahanna et al., 1999; Chen et al., 2002). Also, studies about complex organisational 

technology have criticised the insufficiency of the attributes of the DOI theory in 

illuminating the adoption behaviour of complex organisational technologies (Prescott 

& Conger, 1995; Chau & Hu, 2002). For that reason, Rogers suggests that studies that 

use these attributes are required to elicit the major attribute of a new innovation from 

the respondents as a prior step to measuring these attributes as predictors of the rate 

of adoption (Rogers, 2003). According to Parker and Castleman (2009), this theory 

would have been more useful if the author had considered environmental contexts. 

This implies that one of the limitations of DOI is ignoring the environmental factors. 

Therefore, they suggested that in order to further studies to investigate new innovation 
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adoption among businesses, it would be useful to consider the environmental factors 

by theories where TOE is an acceptable theory.” 

2.5.6 Technology-Organization-Environment Framework  

Technology-Organization-Environment (TOE) framework, introduced and developed 

by DePietro, Wiarda and Fleischer (1990), considers the organizational level. 

Organizational-level models examine the exact stages in IT adoption and offer several 

variable classes for predicting adoption (Sabherwal, Jeyaraj, & Chowa, 2006). This 

study adopts and extends the TOE model to CCA to incorporate new determinants 

suitable for an investigation in HEIs particularly in least developed countries. The 

theoretical model has three contexts, organizational, technological and environmental, 

arguing that these are the most significant in information technology adoption. The 

next section discusses this theory.  

TOE’s context of technological, organizational, and environmental factors has seen it 

applied beneficially across different models of adoption (Oliveira & Martins, 2010; 

Hossain & Quaddus, 2011). This is one justification for its selection for this research, 

as it will be relevant to the cultural and attitudinal context of Yemen. TOE is not 

restricted to a single organization or industry (Wen & Chen, 2010), and offers a 

comprehensive view for technology adoption users, through its challenges, influence 

on activities, adoption across organizations and variables affecting adoption decisions 

(Zhu et al., 2004; Lin & Lin, 2008; Wang et al., 2010). 
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2.6 The TOE Framework and its application 

The TOE framework as initially formulated, and later applied to IT adoption, is useful 

for its flexibility in the study of adopting various forms of IT innovation (Oliveira & 

Martins, 2011). Developed by DePietro et al. (1990), TOE is widely used in making 

decisions to adopt IS and IT (Zhu et al., 2004). It considers several levels of the 

organizational perspective, in considering technological, environmental, and 

organizational structures or contexts, providing a basic infrastructural platform for 

innovation adoption (Baker, 2011). 

TOE’s context of technological, organizational, and environmental factors has seen it 

applied beneficially across different models of adoption (Zhu & Kraemer, 2005; 

Ramdani, Kawalek & Lorenzo, 2009; Oliveira & Martins, 2010; Hossain & Quaddus, 

2011). This is one justification for its selection for this research, as it will be relevant 

to the cultural and attitudinal context of Yemen. TOE is not restricted to a single 

organization or industry (Wen & Chen, 2010), and offers a comprehensive view for 

technology adoption users, through its challenges, influence on activities, adoption 

across organizations and variables affecting adoption decisions (Zhu et al., 2004; Lin 

& Lin, 2008; Wang et al., 2010). 
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TOE’s framework of organizational, environmental, and technological factors justifies 

its adoption in Yemen in managing the organization, the HE Ministry, the 

environmental complexity and the technological shift involving CCA and its internal 

and external impact. The theoretical/conceptual system for Yemen is proposed by 

consolidating the three elements, as shown in Figure 2.3. 

A review of previous research shows the different variables influencing CCA, again 

classified as organizational, technological, and environmental.  

 Technological context  

The technology factors, which take into consideration the technology drivers (Klug, 

2014; Hsu et al., 2014) as adapted by Low et al. (2011) consider three innovative 

indicators of CCA: relative advantage, compatibility, and complexity. This is 

influenced by the context surrounding the technology, which might contain other 

equipment.   

 

 

Figure 2.3.  TOE Framework (DePietro, Wiarda and Fleischer (1990). 
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 Organizational context  

This context contains organizational variables which encourage and increase the 

process of technology adoption. It refers to resources and features of the organization, 

organizational factors including size, technology readiness, human resources, and 

management support (Yoon, 2009; Low et al., 2011).   

 Environmental context  

Environmental factors relate to the area in which the organization conducts its 

business. They include industry, competitive and trading pressure, regulatory policy, 

and culture (Low et al., 2011), which can either encourage or delay the acceptance and 

adoption of technology. The TOE structure includes the environmental structure 

which is not included in other theories such as DOI, and therefore is the most suitable 

to meet the objectives of this study.  

Table 2.5  

Some Examples of Studies That Use The TOE Model 

Authors Domain Scope Technology Organisatio
n 

Environmen
t 

Aljabri (2015) Cloud 
Computing  

Saudi 
Arabia 

RA, COM, SEC TMS, TR PP, RP 

Oliveira & 
Martins 
(2014) 

Cloud 
Computing  

Taiwan  RA, COM TR RP, CP 

Espadanal & 
Oliveira, 
(2012) 

Cloud 
Computing Taiwan  TR TMS, FS CP, RP 

Low et al. 
(2011)  

Cloud 
Computing 

Taiwanes
e firms  

RA, COM, 
COMP 

TMS, FS, 
OR 

CP, EP 

Lin & Lin ( 
2008) 

e-Business Taiwan 
RA, SEC, 

COMP 
TMS RP 

Zhu et al. 
(2006) 

e-Business 
across 10 
countries 

IF, SEC, COM TMS, Size GS, CP  
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Bordonaba, 
Juste et al. 
(2012)  

e-Business 
7 

European 
firms 

SEC, COM, RA TM          PP 

Oliveira & 
Martins 
(2010) 

e-Business 27 EU 
countries 

RA, SEC Training  CP 

Ifinedo (2011) 
Internet and 
e-Business  

Atlantic 
RA, COM, 

COMP 
FS, TR GS, RP 

Premkumar, 
(2003) 

e-
Commerce 

US 
RA, COM, 

COMP, COST 
TMS, FS, 

EX 
ES, VL 

Sila, (2013) B2B e-
Commerce 

North 
American 

COST, COMP, 
NR, S, SC 

TMS, FS, 
FT 

EP 

Saldanha & 
Krishnan 
(2012) 

Web 2.0 US firms COM, RA FS, TR RP 

Duan, (2012) e-Market 
Australia  PDB, PIB 

FS, TR, 
TMS 

EP 

Hassan, & 
Whiddett, 
(2010) 

e-
Procuremen

t 

New 
Zealand 

RA,COM,COM
P 

 CI, ER, EP 

Pan & Jang 
(2008) ERP  Taiwan IF, TR FS PS, RP,CP 

Lippert & 
Govindarajulu
, (2006) 

Web 
Adoption 

US and 
Canada 

Sec, 
Deployability  

FS, FC, 
PB CP, RP 

COM = Compatibility, CP = Competitive Pressure, RA= Relative Advantage, REL= Reliability, 
RP= Regulatory Policy, SEC= Security, TMS= Top Management System, TR= Technology 
Readiness, ER = External Pressure, CI= Competition intensity, ER=External Readiness, 
NR=Network Reliability, EP=Extrnel Pressure, VL= Vertical linkages, FS= Firm size, SC= 
Scalability, PB= Perceived benefits, ES =External support, IF=Infrastructure, EX = Expertise 

 

“The TOE framework has been examined by a number of empirical studies on various 

IS innovations (Table 2.5). In particular, the adoption of cloud computing has been 

studied extensively in Suadia Arabia. Aljabri (2015). Oliveira & Martins (2014) 

examined the TOE model in Taiwan studies, revealing the main factors for cloud 

computing adoption (relative advantage, compatibility, technology readiness, and 

external pressure). Also, Espadanal and Oliveira (2012) and Low et al. (2011) have 

empirically evaluated a perception-based TOE framework using data collected from 

230 firms in Taiwan, and their study confirms the usefulness of the TOE framework 

Table 2.5 continued 
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for studying the adoption of IS innovations (i.e CCA). Ifinedo (2011) has used TOE 

model to study the acceptance of Internet/e-business technologies between small and 

medium enterprises in Canada. Recent studies have focused on the adoption of e-

business. For instance, Bordonaba, Juste et al. (2012) have developed and empirically 

evaluated the TOE framework using 27 firms in European Firms. They found that a 

number of factors influenced the adoption of e-business. Sila (2013) examined 

DePietro’s model (i.e TOE) in seven small businesses located in North American, and 

she found the model to be very useful in investigating the drivers of Internet commerce 

adoption in SMEs. Hassan and Whiddett (2010) examined the TOE framework in nine 

SMEs in New Zealand, and found that technological, organisational, and 

environmental factors influenced the adoption of e-procurement. Studies of other IS 

innovations have also provided empirical support for the TOE framework (e.g. Pan & 

Jang, 2008; Sila, 2013; Saldanha & Krishnan 2012; Zhu et al., 2006; Lin & Lin, 

2008).” 

Not only does TOE have a strong hypothetical premise and predictable experimental 

support, but the framework has been used in practice for IT adoption in many contexts 

including cloud computing, and in both developed and developing countries, as shown 

in Table 2.5. Due to this study is at the organisational level, models for example, DOI 

(Rogers, 2003) have been commonly used to research at how technologies are adopted. 

With regard to this study, TOE model (i.e. theory developed by DePietro et al. (1990)) 

was adapted instead of DOI due to this model (i.e. TOE introduced by DePietro et al. 

(1990)) incorporates three contexts (i.e. technological, organizational, and 

environmental) compared to DOI which only include two of contexts excluding 



 

 50 

environmental context (Oliveira & Martins, 2011).  Nevertheless, TOE remains robust 

under the different circumstances (Zhu et al., 2006; Rowe et al., 2012).  

Given TOE’s suitability for such a wide range of IS implementations and sectors, 

including finance, logistics and education, special consideration can be given to CCA 

in HEIs, although Chau and Tam (1997) do recommend an extension of the TOE 

structure in the light of other IS developments. The current research therefore means 

to amplify the TOE structure by recognizing different technological, organizational 

and environmental elements relevant to CCA in HSEs in Yemen, variables that are 

critical for its understanding. 

2.7 Related Work on Cloud Computing Factors 

The important contexts associated with CCA have already been established as 

technology, organization, and environment. The technological factors affect an 

organization in adopting innovation (Hsu, Kraemer, & Dunkle, 2006). “The 

organizational factors consider the organization in terms of scope, size, centralization, 

formalization, management structure, and general personnel skills (Tornatzky & 

Fleischer, 1990; Low et al., 2011). The environmental factors focus on the perspective 

of the organization as it relates to the industry, competitors, and government policy 

and vision (Low et al., 2011). The following sub-sections discuss these factors in turn. 

2.7.1 Technological Context 

Technological context are the external and internal technologies with wide 

applicability in organizations. They include all those available in the marketplace, and 
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those presently in usage in the organization (Lin & Chen, 2012; Gupta’, Seetharaman, 

& Raj., 2013; Oliveira et al., 2014), concentrating on drivers for innovation (Tornatzky 

& Klein, 1982; Hsu et al., 2014). The technology factors are the belongings of the 

technology to be used (Henderson, Sheetz, & Trinkle, 2012). The key features of 

technology are relative advantage, compatibility, and security (Rogers, 1983). “Meta-

analysis argues that the relative intricacy benefits and compatibility are the important 

criteria related to innovation.”  

In a study conducted in the USA, factors were itemized for compatibility with top 

management support, and relative advantage was the most important difference in IT 

managers’ general interest in CCA (Taweel, 2012). Developmental qualities affecting 

potential adopters of intuitive ideas underscored the significance of the relative 

favourable position, similarity, multifaceted nature, in deciding the affinity of 

organizations to embrace the new technological dimension of cloud computing 

(Moore & Benbasat, 1991; Rogers, 2003). In contrast to studies in more advanced 

settings like the UK and USA, Yemen’s population is challenged by the availability 

and accessibility of technology. Technological advancement is usually channelled 

towards a country’s economy, mobile, and telecommunication agencies and 

ministries. It is therefore appropriate to investigate methods for encouraging the HE 

Ministry to develop collaboration and match technological global practices. 

i. Security  

Security relates to an institution’s concerns and protection from information leakage, 

losing control, loss of privacy or unauthorised access. Yemen is vulnerable to natural 
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and individual acts of sabotage, common in most least developed nations, “making it 

difficult to guarantee vitality, robustness, efficiency and quality of information lodged 

on single computers or servers (Abdulrab, 2011). CCA could bridge the information 

security gap in Yemen.” The available information would benefit policy design and 

encourage adequate national planning. 

Information might be personal to individuals, contacts, employees, community 

assessment, payroll, or academic strength, grouping earned or acquired certifications 

and other sensitive data (Bishop, 2003; Bishop 2012; Oliveira et al., 2014). One of the 

advantages of CC is its concern for stronger security in any organization or country 

(Shen & Tong, 2010; Schneiderman 2011). However, its wide heterogeneity may 

result in companies being unaware or uncertain of potential security risks (Benlian & 

Hess, 2011). This factor requires careful consideration by companies anticipating 

CCA (Carroll et al., 2011). In order to prevent from security breaches, sensitive data 

in organizations needs to be protected (Bishop, 2003; Yang & Chen, 2010). 

In addition, the management of identity and personnel records remains an issue in the 

cloud environment related study, as Yemen is not immune to these challenges. The 

absence of some key security conventions and personality administration guidelines 

indicates that organizations should not be hesitant in embracing the cloud computing 

syntax and workability (Oliveira et al., 2014). Moving to the cloud provides new layers 

of unpredictability in securing information and data and thus affects the choice of 

CCA. The common multi-occupant environment offered by the cloud computing 

world-view has security concerns (Schneiderman, 2011). On the other hand, cloud 

technology is arguably a secure option, especially when using an internal private 
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cloud. This technology has more security features than individual servers (Khalil, 

Khreishah, & Azeem, 2014). Cloud companies supply high levels of expert security 

while normal organizations may have only a network administrator who has 

insufficient experience and knowledge in security issues (Khalil et al., 2014). To help 

reduce hacking and threats, CC service providers could be investing in security 

employment measures to confirm information is saved secure and secretive at all 

times. Concern that this factor might or might not be accomplished might cause 

institutional top management to resist CCA. Hence, this factor will impact CCA and 

improve data security through safeguarding it throughout Yemen and other least 

developed countries.  

ii. Relative Advantage  

Relative advantage is the degree to which an innovation is perceived as being better 

than the idea it supersedes (Moore & Benbasat, 1991), indicating benefit to the 

organization through IT adoption (Rogers 2010). Developments that have an 

unmistakably favourable position in performance and operational viability are likely 

to be well received (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004; To 

& Ngai, 2006). The normal advantages of installed distributed computing 

administration are incorporated in the following forms: rate of business interchanges 

through communication, proficient coordination among firms and business outfits, 

better client correspondence, and access to market data mobilization (Hayes, 2008; 

Armbrust et al., 2010). Logical comparison of the new technology and the current 

practices therefore serves in deciding whether to adopt the service or to remain with 

the current position.  
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Cloud computing is an opportunity to reduce spending on IT and resources such as 

purchasing or leasing services (Cervone, 2010), and may being much cheaper than in-

house technologies (Stanoevska & Wozniak, 2010; Wyld, 2010). It also enables 

organisations to concentrate on the main core business instead of being overwhelmed 

by the need to upgrade and maintain IT systems. Payment for use as opposed to overall 

fixed or even unexpected hidden costs is a particular advantage (Armbrust et al., 2009; 

Dwivedi & Mustafee, 2009; Benlian & Hess, 2011), although the possibility of hidden 

costs and future ventures may make managers hesitate to embrace cloud computing 

(Saya, Pee, & Kankanhalli, 2010).  

Relative advantage thus measures the degree to which the adopter considers the 

benefits from innovation over the existing system (Klug, 2014; Karim & Rampersad, 

2017). Ngai (2006) argued which it is realistic to accept that organizations take 

considering a benefits and disadvantages, to ensure that the benefits from CCA will 

outweigh the disadvantages. Relative advantage therefore impacts the decision to 

adopt CC in HEIs.  

iii. Compatibility  

“Compatibility is defined as the degree to which the technology fits with the potential 

adopter’s existing values, previous practices, and current needs” (Rogers, 2003). 

Adopting innovation could prove to be a burden by requiring different skills. Cloud 

computing is seen as a constructive evolution of IT management. Platform 

independence, for example, must include the compatibility of designs and services 

(Ling, 2001; Dedrick & West, 2004; Azadegan & Teich, 2010; D’MacRedie & 
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Mijinyawa, 2011). The merits of scalability, security, flexibility, and economic value 

must all be weighed, as discussed by many authors (Low et al., 2011; Taweel, 2012; 

Klug, 2014; Oliveira et al., 2014; Gangwar & Ramaswamy, 2015; Karim & 

Rampersad, 2017).  

The situation may be different in developing countries (Tashkandi & Al-Jabri, 2015; 

Tan & Lin, 2014), where cloud computing may be the first IT encountered (Tashkandi 

& Al-Jabri, 2015). Furthermore, educational compatibility could be said to differ from 

the business outreach. Chung and Snyder (2000) found that potential obstructions in 

technology systems are due to the incompatibility of the newly adopted technology 

with work practices and common values. Thus, compatibility can be considered as a 

main influential variable in CCA, and Zhu (2006) argued that this factor is the 

strongest of all. Consequently, we will examine if compatibility will affect the 

adoption of cloud computing in Temeni HEIs. 

iv. Reliability  

Reliability “is defined as the system being able to fulfil its planned function in the best 

possible way, and as expected” (Alkhater, Wills, & Walters, 2014). It is measured by 

the predicted minimum failure rate or service downtime; good quality of service for 

end consumers requires high speed recovery in the event of errors (Alkater et al., 

2014). Tashkandi and Al-Jabri (2015) suggest that one element of reliability is related 

to bandwidth availability and network connectivity. 

The current infrastructure of the Internet in the Arab world is volatile as there is an 

excessive amount of traffic, supported by numerous undersea cables (Weber, 2011). 
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An Internet connection problem in south Asia resulted in Internet failure in Egypt and 

the Gulf. Given the limited of number of data centres in the least developed countries, 

companies offering cloud services for example Google, IBM and Microsoft has been 

started to launch many centres for hosting cloud-based systems, platforms, 

applications, and systems in numerous places, providing high redundancy and 

guaranteed reliability on site (Al-Zoube et al., 2010; Weber, 2011). Nevertheless, 

reliability will remain a significant factor in Middle East HEIs considering CCA, 

influencing the decision whether to adopt it. 

2.7.2 Organizational Context 

The organizational context defines the entire resources and characteristics by any 

orginzation, which smoothes or hampers a progress of technology (Tornatzky & 

Fleischer, 1990). The organizational context includes top management support, size, 

centralization, adequate innovation readiness, formalization, intricacy of managerial 

planning and the superiority of HR. Organizational readiness involves the skills of 

personnel, the attitude to technology and top management support (Lin & Chen, 2012; 

Sila & Dobni, 2012; Brender & Markov, 2013; Chang, Walters, & Wills, 2013; 

Oliveira et al., 2014). Of these criteria, top managerial support and technology 

readiness are the most significant factors in assessing CCA (Low et al., 2011; Taweel, 

2012; Oliveira et al., 2014). 

i. Top Management Support  

This factor defines the attitude of high management towards the relevant innovation, 

the level of support devoted to its uptake (Tashkandi & Al-Jabri, 2014), and the 
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willingness to provide adequate resources (Wang et al., 2010) such as the allotment of 

network resources. Re-building procedures for better management may also be an 

issue (Low et al., 2011). While service and resource managers may recognise the 

benefits that cloud computing offers (Oliveira et al., 2014), if the top administration 

fails to perceive its merits and advantages they may object to its introduction. On the 

other hand, as CCA requires a conducive environment with sufficient resources (Lin 

& Lee, 2005; Wang et al., 2010), and as the advantages accrue, top administrators may 

introduce clearer objectives as the firm’s vision (Pyke, 2009). Various authors support 

the importance of a positive correlation between top administrative and the 

appropriation of novel innovation (Zhu, Kraemer, Xu, & Dedrick, 2004; Pan & Jang, 

2008). Without it, the administration could withdraw its support and reverse decisions, 

either through an action or by allocating assets to different activities (Daim, Basoglu, 

& Tanoglu, 2010).  

Top management support is critical and important in the technology adoption process 

(Wang & Lai, 2014) because the decision maker has power over members of the 

organisation, and management failure to accept the advantages of CCA could bring 

about resistance to uptake, and failure of the main part or task (Altameem, 2007). 

Several criteria, such as strategic vision, commitment and awareness, are needed for 

the management in IT projects (Ojo, Janowski, Estevez, & Khan, 2007). Thaatcher, 

Foster, and Zhuu (2006) revealed in which support from senior management 

encourages staff to adopt and enjoy the advantages of innovative technology, although 

other reasons for people to resist change include the lack of skills needed to use the 
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technology, changes to the organizational structure and the reallocation of power 

(Wargin & Dobiéy, 2001). 

In Yemen, top managerial decisions and plans have huge significance. From the 

cultural perspective, managers assume the roles of the communal leaders responsible 

for planning and architectural framing of all community dealings. They support the 

selection procedure by sending signs to employee of the significance of CC in general. 

Accordingly, we propose that this variable has a strong effect on the reception of CC 

in advancing education sector.  

ii.  Technological Readiness  

This is seen as the degree of readiness of the information and communication 

technology infrastructure and HR in terms of CCA (Alkhater, 2014). or other new 

innovation (Kuan & Chau, 2001; To & Ngai, 2006; Zhu, Kraemer, & Xu, 2006; Pan 

& Jang, 2008; Oliveira & Martins, 2010; Wang et al., 2010). “Tan et al. (2007) 

described organizational readiness as managers’ perception and evaluation of the 

degree to which they believe that their organization has the awareness, resources, 

commitment and governance to adopt an IT solution.” Two dimensions are 

recognized: financial and technological readiness (Oliveira & Martins, 2010; Musawa 

& Wahab, 2012). Human resources indicate the knowledge and aptitude to actualize 

the cloud computing management and services (e.g., representatives with PC ability, 

IT experts) (Wang et al., 2010). Together they upgrade the innovative availability of 

the said organization. 
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We therefore claim that organizations with an existing infrastructure, employees’ 

technical expertises and financial supports recognize usefulness of new innovations. 

Technology readiness could include structural criteria within the institution, for 

example network technologies and enterprise systems. Those institutions with 

technology readiness are more likely to favour new technology, particularly CCA. 

Thus, this factor will impact CCA in HEIs. 

2.7.3 Environmental Context 

“Natural connection means the components outside the organization that affect the 

reception and agreement of CC (Tornatzky & Fleischer, 1990; Alshamaila et al., 2013; 

Hsu et al., 2014). From the academic perspective, this may incorporate advanced 

education systems through affiliation with different colleges, schools, social orders, 

and government guidelines. Yemenis predominantly belong to farming, business or 

cultural socio-political classes. With the advent of ICT and information science, it is 

therefore essential to recognize global practice by re-inventing the necessities of 

educational policy.” These environmental factors are affected by competitors, access 

to resources, and governmental impact (Lippert & Govindarajulu, 2006). Lee (2006) 

found that significant adoption of technology is dependent on environmental factors, 

and Zhu and Kraemer (2002) that competition and regulatory factors have a strong 

influence on CCA. 

i. Regulatory Policy 

This refers to the policies imposed by government to regulate the cloud computing 

market (Tashkandi & Al-Jabri, 2015), and to the support offered by government to 

encourage the assimilation of innovative IT by organizations (Zhu et al., 2006; 
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Thatcher et al., 2006). Rold (2009) argued that the influence of regulations is critical 

in adopting innovation. Legislators in the USA and the European Union have 

introduced regulations to secure information, as already explained. Government 

support for CCA in colleges is appreciated (Wyld, 2010; Kundra, 201l) and plays a 

main important in the developmental or service criteria of CC (Jaeger et al., 2008; 

Nelson, 2009). Such support is driven by there variables impacting a competitive 

advantage for public-funded educational institutions. 

Regulatory policy also involves the level of confidence and support given by an 

administrator to IT development (Zhu et al., 2006), and the effect of the organisation’s 

own regulations and conditions as the basis of CCA. Government and internal 

directions can both energize or demerit an organisation’s embracing cloud computing. 

Attention regarding rules and regulations is crucial in innovation adoption from the 

start. Government support could influence new legislation and regulations (Hamad, 

2014). Previous studies show that rules and regulations pertaining to new technology 

adoption are more visible having such national encouragements (Shore, 2001; 

Grandon & Pearson, 2004; Hamad, 2014). For instance, lawmakers in the US and the 

member states of the EU hold some mandate to secure authorities’ data and vital 

information. At this point, organisations will be more than ready especially when they 

are obligated by the government to consider adopting the cloud-based models and 

conventions. In the case of Canadian and Europen, the utilisation of the cloud 

technology assets originated from the United State based suppliers is usually discussed 

according to the United State Act. Yemeni Government, through the representation of 

the Head of Government, the Prime Minister, supports the emergence and 



 

 61 

implementation of innovation in boosting the stability and standardisation of the 

country’s HE sector for better performance. 

Another important legal issues are the security of information and scholarly capital. 

This is pertinent, regardless of the fact that the information in Yemen is stored within 

reach. It is also essential to recognise that these observations will be used by the 

authorities directing cloud administrations’ clients in making decisions. We expect 

that this recognition will soon benefit Yemen. Although the regulatory strategy was a 

critical element in ERP adoption appropriation and e-business understanding (Pan & 

Jang, 2008) there were no critical acknowledgment of Internet or e-business 

innovations among SMEs in Canada (Ifinedo, 2011b), so Yemen must consider legal 

issues as a lesson appropriate to CCA. Thus, this factor will also influence CCA in 

educational institutions. 

ii.  Competitive Pressure  

Competitive pressure is defined as the environmental influence to which 

organisational operation is subjected, including partnerships among HEIs in research 

and teaching (Oliveira & Martins, 2010; Low et al., 2011; Tashkandi & Al-Jabri, 

2015). It is referred to the exertion carried to bear on firms via adversaries from inside 

the business environment (Zhu & Kraemer, 2002), and used to be considered an 

important factor of technology, which is crucial when competing in the marketplace. 

Competitive pressure is more apparent in larger institutions (Al-Jaberi, 2015), and full 

acceptance of the cloud may be influenced by the environment in which the institution 

is situated. Tashkandi and Al-Jabri (2015) concluded that, although utilising cloud 
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services as a collaborative tool offers many advantages, HEIs under some conditions 

are seen as uncertain, and likely to copy their peers, especially those which they trust.  

Research collaboration to share resources and mitigate research duplication remains a 

leading factor in CCA (Sarkar & Young, 2011; Forrester, 2012; Haag & Eckhardt, 

2014; Tashkandi & Al-Jabri, 2015). In the wider perspective of the educational arena, 

the sharing of academic courses, lectures and conference papers could be encouraged 

among institutional working partners. Universities can engage in joint projects and 

computing research so as to fully utilise shared computing resources to join or create 

a hybrid cloud. Not only is adoption of technology a planned requirement while 

competing in the real market, but resulting to fast changing innovation, organisations 

will need CCA to satisfy their continuing technological requirements (Ross, 2010). 

The following hypothesis is thus postulated, that competivive pressure impacts CCA 

in most HEIs.  

2.8 Culture 

Given the inability to operationally define culture, there is difficulty in building a 

consensus on the role of culture within the context of technology adoption (Robey, 

2011; Davison & Martinsons, 2003). Roseman, et, al. (1995) considered this factor 

(i.e the culture) as the main way of life of an individuals, whereas Hofstede (2010) 

defines it as the collective programming of the mind which distinguishes the members 

in one human group from another. In many studies, culture and IT have been shown 

to be connected to one another. Over the past two decades there has been increasing 

interest in the Information System (IS) research literature in the impact of cultural 
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differences on the adoption of information technologies.  When viewing IT adoption 

as a product placement issue, it was acceptable to inquire about the cultural nature of 

the target user of the product (Dahl, 2014). Culture has been considered something 

that affects the reason for and rate of IT adoption (Harvey, 2015). It is suggested that 

culture can impede IT implementation efforts because of differences in the way ITs 

are interpreted and given meaning (Mortimer et al., 2015; Leidner & Kayworth, 2013; 

Zhao, Scheruhn, & von Rosing, 2014; Venkatesh et al. 2012).   

Even though, culture certainly influences adoption of innovations (Lee et al., 2013); 

however, it is not a fully understood phenomenon (Ashraf et al., 2014). culture plays 

a significant role in decision making (Peterson, Miranda, Smith & Haskell, 2003) and 

the type of technologies used to support decision making (Choi et al. 2014; Quaddus 

and Tung, 2002). While these studies consider cultural differences in the use of 

technologies, other studies suggest that culture is one among a number of national-

level factors associated with the rate of IT adoption.  The growth of computerization 

has been found to differ among nations and cultural regions. It may be significant 

knowing that culture can vary widely in regions (Hofstede, 2016; Nistor et al., 2014). 

Harvey (2015) mentioned that culture is one of the national-level factors that affect 

the IT adoption level in any country.  

A few empirical studies have investigated the relationship between culture and IT 

adoption (Karim, 2018; Mooij, 2017; Bagchi, 2017; Al-Ghatani, 2016; Erumban & De 

Jong, 2016; Bagchi, Hart, & Peterson, 2015; Harvey, 2015; McCoy, 2015; Ladhari et 

al., 2015; Mortimer et al., 2015; Nistor et al., 2014; Straub, 2014; Nistor et al., 2014; 

Ashraf et al., 2014; Loureiro et al., 2014; Choudrie et al., 2012). Karim, F (2018) 
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mentioned that The culture in Saudi Arabia impacts many aspects related to working 

with technology. Straub and colleagues (2015) found that the technology adoption 

model (TAM) could not predict technology use across all cultures. They conclude their 

study by suggesting: “It is not possible to say with certainty that a link between cultural 

factors and technology has been empirically established”.  A major difficulty in 

establishing a link between culture and technology adoption is that factors other than 

culture may explain national differences in technology use. 

Nonetheless, there is a gap in the literature as to how culture impacts the use of ICT 

(Seng et al., 2010) even though considerable researches have examined the 

relationships between IT acceptance and   culture (Al-Gahtani et al., 2017; Bagchi, 

Hart, & Peterson, 2015; Hofstede, 2016; Chung and Holdsworth, 2012; Hill, Loch, 

Straub, 2014; Chung & Holdsworth, 2012; Krumholtz et al., 2000; Ives & Jarvenpaa, 

1991; Johns, Smith, & Norman, 2002; Shore & Veiga, Floyd, & Dechant, 2001). These 

studies highlighted the significance of culture and its link to factors of adoption of 

innovation by investigating the influence of national and organisational culture on 

technology adoption. For example, Veiga et al. (2001) took the perspective of IT 

implementation and acceptance, whilst Twati (2006) focused on MIS adoption within 

Arab nations, and Alhujran (2009) on the e-government services adoption.    

Dasgupta, Agarwal, Ioannidis, and Gopalakrishnan (1999) pointed out that 

environmental and organisational factors exert an important influence on decisions 

about IT adoption, while Edberg, Grupe, and Kuechler (2011) identified several 

outstanding issues related to IS areas which include culture, legal regulations, and the 

existing level of technology. For example, the dynamics of decision-making reflected 
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the predilection for fax over e-mail in Japanese culture. A cultural impact model of IT 

was proposed to deduce the effect of culture and management support in Jordan, 

Egypt, and Saudi Arabia (Straub et al., 2003). Arab cultural values preclude the ready 

adoption of technology (Al-Sukkar, 2005). However, other related researches failed 

to highlight the impact of culture on CCA in Yemen. Hence there is a need to 

investigate the role of tribalism in the current study. 

The culture of tribalism, as discussed in detail above, is strong in the Arab world, 

particularly in Yemen (Karahanna, Straub, & Chervany, 1999). In contrast, the 

American culture has high emphasis on individualism (Al-Sukkar, 2005). The 

individualism and tribalism culture index epitomiss the association between the 

singular and the communal, or group, in a particular society. A leaning toward 

tribalism affects the decision making of a person within their society, and cultivates 

more confidence in the group, seeking conference with a neighbouring collective or 

group before reaching a conclusion (Hofstede, 1991). A culture which tries to avoid 

risk tends to be more subjective (Dadzie, Lee, & Dadzie, 2000). Countries with a 

strong tribal culture would be less likely to attempt innovation through new 

information technology, and as people in Arab regions do not readily accept change, 

they are categorized as less risk-taker (Al-Sukkar, 2005). Such cultures are motivated 

to remain with established technologies (Zhao, Scheruhn, & von Rosing, 2014). 

However, in the global age, the relationship between culture and technology is central 

to any complex analysis of power (Rogers,2010; Baggaley & Belawati, 2007; Talalay 

& Farrands, 1997). 
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Organizations such as educational institutions comprised of diversified sets of people 

from various cultural and social backgrounds. These differences can result in 

contrasting sentiments towards innovation in HEIs. Thus, innovation must be custom-

fitted to take into account the religious, social, traditional, and other convictions of 

users (Alsaif, 2013). This cultural factor is particularly relevant to moderating decision 

making for CCA and its use and acceptance in HEIs, and Yemen’s culture of tribal 

differences can affect the overall introduction of technological innovation. Yemen’s 

cultural reservations are distinctive (Prime Minster of Yemen, 2012), influencing the 

cultures of other organisations and being a determining factor in adopting new 

technology in the public sector (Gulfeyes, 2016). Brender and Markov (2013) 

accepted that culture is the main obstacle to the adoption of cloud services, as 

exhibited in certain characteristics from the national culture to employees’ perceptions 

and the organization’s policy and objectives. The culture of a government organization 

might has either positively or negatively impact on CCA (Alsanea, 2015).  

In a country such as Yemen with a strong tribal culture, it is highly probable that 

people will adopt the views of their surrounding groups, and the same applies to 

institutions whose employees are no more autonomous (Mataher, 2016). Straub, Loch, 

and Hill (2003) argue that a critical variable for the success or failure of technology 

adoption is culture. This has a lot to do with utilising the new technology within the 

cultural environment. Thus, innovation and cultural tribalism depend on one another.  

Moderators are being presented if there is unexpectedly weak or inconsistent 

correlation among the variables or the result through studies (Baron & Kenny, 1986). 

Several authors (Holmbeck, 1997; Saidon, 2012; Dawson, 2014) suggested that to 
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moderate impact on the linkage between IS theories and other fields depends on 

various moderating factors, especially those affecting the strength and link between 

two other factors. Dawson, (2014), in his study, strongly suggested that Henseler and 

Chin (2010) should come up with a future research that focuses on moderating factors 

in order to strengthen their results. The moderating effect is described as the impact 

of a variable on the association of two variables, where the moderator variable is 

regularly introduced to facilitate the testing of situations in which the impact’s strength 

of an explanatory variable (independent variable) on a responding variable (dependent 

variable) varies. This has been well-defined by Baron and Kenney (1986) through the 

following statements:  

 “a qualitative (e.g., sex, race, class) or quantitative… variable that affects the 

direction and/or strength of a relation between an independent or predictor variable 

and a dependent or criterion variable … a basic moderator effect can be represented 

as an interaction between a focal independent variable and a factor (the moderator) 

that specifies the appropriate conditions for its operation Moderator variables are 

typically introduced when there is an unexpectedly weak or inconsistent relation 

between a predictor and a criterion variable.” 

Normally, culture can be seen differently from one country to another (Olivaer, 2014). 

In the existing literature, culture has been considered as one of the factors that has a 

direct relationship on technology adoption (Straub, Loch, & Hill, 2003; Cata, 2003; 

Peterson, 2004; Chen et al., 2005; Al-Gahtani et al., 2007; Bagchi, Hart, & Altameem, 

2007). However, at this stage, the study posits that culture should be considered as 

moderating factor since Yemen’s strong tribalism culture relates to membership of a 
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tribe of the same group or family and this has strong associations which impact the 

technology adoption particularly CCA. Therefore, further investigation needs to be 

conducted to confirm the role of culture as a factor towards the CCA of HEIs in Yemen 

as least developed countries.  

For the least developed countries, there are other circumstances that could impact 

CCA and were not considered in the literature. Existing related works are more 

focused on CCA in developing and developed nations. Culture, for example, is rarely 

considered, but is particularly significant in least developed countries like the 

Republic of Yemen. This research therefore examines the influence of Yemeni culture 

on CCA in public and private HEIs. This is evidenced through their study that 

indicates cultural belief as one of the independent variables that are critical in 

predicting the success or failure of technological acceptance (Straub, Loch, & Hill, 

2003).  

Based on the above descriptions, it is obvious that there is a lack of research that 

focuses on the influence of culture on CCA in Yemen. Thus, in this research a TOE 

model was developed to assess the significance of culture on CCA in Yemen HEIs. 

Veiga et al. (2001) studied the influence of national culture on TAM variables using 

the perspective of IT implementation and acceptance. In a similar study, Twati (2006) 

investigated the impact of national and organisational culture on MIS adoption within 

Arab nations. The position of culture in relation to citizens’ adoption of e-government 

services by combining TAM with the Hofstede national dimensions was also studied 

by Alhujran (2009). 
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Although culture is being contemplated as a contributing factor to IT adoption, 

research to explore the impact of the culture on IT adoption in Arab regions is sparse. 

While Aldraehim et al. (2013; 2012a; 2012b) and Alzharani (2015) examined the 

interplay between technology adoption and national culture in Arab regions, their 

work focused on the individual level utilising theories like TAM and UTAUT, rather 

than the organisational level in general and in particular in a tertiary education context. 

2.8.1 Tribalism in Yemen 

One of the potential barriers to the use of IT and CCA in Yemen is its strong tribal 

society, with different attitudes even from other nations in the Arab sphere. To a large 

extent, Yemenis are aligned according to their respective social standing by system of 

tribal sentiments and families. In the study done by Peterson (2008), the disparities 

along tribal lines are the norms of the people or community and based on individuals’ 

cultural. This cultural divide is related to the society’s distinctive concepts ideas, 

beliefs and values. It affirms how humans understand them 

understand their surroundings. As mentioned by Hofstede (1997), the culture context 

of collectivism states that people primarily act as a member of a lifelong and coherent 

group. This is true in the case of Yemen, whereby its society comprised of large 

families-groups that require undying loyalty. Tribalism for Yemenis offers wide 

protection and assurance for its specific membership groups; tribesmen protect all 

ramifications of society and their membership is aligned with every situation they meet 

(Manea, 1996; Corstange, 2008).  
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On the other hand, the main rights and advantages of tribalistic association are 

beneficial to the tribesmen who’s in turning has significant duties, which include 

“summoning” in a case where the tribe’s position or land threatened by non-tribesmen. 

In Yemen, tribal culture inheritance is being seen as a corporate setting that has over 

the decades kept its important cultural responsibility. Yemenis’ cultural heritage, 

crucial authority is comparatively weak, and the countrywide economy and central 

socialization must contend with the stronger identification of tribal belonging and 

allegiance to the tribal authorities.  The tribal dimension in Yemen thus has a social 

and political important as it constitutes the foremost idea of customs and traditions for 

Yemeni individuals (Manea, 1996; Corstange, 2008). Accordingly, from the 

perspective of conventional wisdom, the tribal division forms the basic barrier to every 

developmental opportunity, often resisting government efforts at imposing national 

laws and obstructing attempts to introduce general and fairer politics in society. This 

similarly hinders developmental planning (Corstange, 2008). 

Yemen as a country is dominated by several tribal confederations. The two strongest, 

Hashid and Bakil, are located in the Northern part of Republic of Yemen, and Northern 

and Eastern parts of Sanaa. Peterson (2008) indicated that these tribal confederations 

consist of numerous sub-tribes, totaling of an estimated population of more than 

500,000. In addition, most tribal leaders have established major political parties and 

played prominent roles in parliament. Since the revolution of 1962, when the modern 

state of Yemen was born, tribes have been the most dominating variable in all political 

arenas. While the main resources have its place to the state utilised in specific tribes’ 

interests (Robinson, Wilcox, Carpenter, & Al-Irani, 2006), the government is willing 
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to extend its central authority into practice at every level in the country by ensuring 

rule of law met various challenges. A senior Yemeni politician and tribal leader, 

Abdullah bin Husayn al-Ahmar, affirmed the above dimension of using the tribal 

differences for state initialization. He was both the Speaker of the Assembly of 

Representatives from 1993 to 2007 and leader of the Hashid tribal confederation with 

its distinctive independence (Manea, 1996).  

In the tribal areas of Yemen, the Tribal Customary Law dominates all other laws. Even 

Yemenis living in urban areas often prefers the tribal customary law to the formal 

court system for its greater accessibility, effectiveness, and suitability. With the 

prevalence of nepotism, lack of integrity, the length of judicial processes, the 

government’s failure to reinforce law and court orders, and government inefficiency, 

people only bring their grievances to the formal court system as a last resort (Robinson 

et al., 2006; Peterson, 2008). When the government gives in to the tribal system it is 

left to tribes to find solutions to difficult conflicts, particularly those that involve the 

government and tribes or the tribes and businesses located in strict tribal areas. For 

example, in May 2010 when the Yemeni deputy governor of Marib was killed in a 

drone attack, the Yemeni former president, Ali Abdullah Saleh, asked for the 

assistance of a mediation committee comprising of well-known Sheikhs from the 

Marib governorate to resolve the clash between government forces and tribes (Al-

Dawsari, 2012). In Yemen’s formal court system, the first step in the integration of 

tribal reconciliation, settlements and conflict management processes into the country’s 

legal system was carried out by the passing of the Arbitration Law of 1992. At the 
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official level, the Arbitration Law consistently acknowledges tribal mediation as an 

alternative in dispute resolution.   

In short, Yemen has inherited many political, economic, and social challenges which 

have aggravated the problems and challenges to the entirety of the country. These 

include but are not limited to tribalism, lack of good governance, and real practice of 

direct democracy (Moghram, 2006), although tribalistic favouritism is the main 

problems impeding justice in social life overall. Acceptance of new technology suffers 

from this phenomenon. 

2.9 Summary 

This chapter presents an extensive review on the cloud computing technology and 

adoption as well as related theories on technology adoption. Cloud computing for 

education in least developed countries was also explored against the background of a 

tribal culture. Frameworks for evaluating CCA are discussed and the factors to be 

considered in CCA are identified. Related variables have been derived from the 

literature review and forming a proposed conceptual model for the research before 

further validation is required to confirm the relevant factors.  

The literature review provided an overview and analysis of cloud computing 

technology, the role of cloud computing for education. The overview of cloud 

computing technologies was presented with detailed discussion about the delivery 

model, storage, and services. The role of cloud computing in higher education was 

highlighted, including its benefits for acquiring knowledge and how Yemen HEIs can 

employ it. Cloud computing for education in least developed countries was discussed. 
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Characteristics of academic institutions, the potential benefits of cloud computing for 

education and the barriers to adoption in least developed countries were explored. All 

of the previous topics were prerequisite in order to develop the conceptual model and 

the study factors which were covered in the last section of this chapter.  

"This chapter has presented an extensive review of the current theories concerning the 

adoption of technology. After careful evaluation of the suitability of each theory, the 

TOE framework was designated as the theoretical foundation of this study with the 

purpose of directing the progression of a conceptual model, due to the thoroughness 

of the TOE framework. A conceptual model was subsequently proposed, consisting 

of three areas of focus, involving technology, organisation, and environment contexts.  

All the factors and issues that have been discussed are classified in three categories: 

technological factors, organisational factors, environmental factors. The three key 

contexts of this study have been developed and designed according to the theoretical 

background discussed in this chapter. The next chapter explains how the study has 

been conducted." 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the design of the research, which ensures that the required data 

are gathered and analyzed to answer the research questions and achieve the objectives 

of the study. The focus is on the research process, research design and its phases, the 

conceptual model and hypotheses. At the more detailed level, the chapter also 

describes the population, sampling procedures, measurement items, questionnaire 

design, data collection, and data analysis. 

3.2 Research Approach  

The research approach taken in this study was a mixture of both qualitative and 

quantitative methods, for the purpose of solving and answering the research 

objectives. It gives a better understanding of the issue being studied than would a 

single method (Creswell, 2012a; Saunders et al., 2012). Applying mixed methods 

helps in combining the strengths of the qualitative and the quantitative methods; the 

strength of one method will compensate for any weakness in the other. Furthermore, 

the different methods can help to address the different research questions within the 

same study (Creswell, 2012a; Saunders et al., 2012).  

The preliminary study, which represents the qualitative approach, was conducted to 

gain in-depth understanding before engaging in the wide, time consuming, and costly 

survey of the quantitative approach. In addition, the mixed method enabled 

triangulation to add to the substance and strengthen the justification for this study in 
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addressing the most significant issues; the use of more than one data source increases 

the validity of the results (Walsham, 1995b; Tashakkori & Teddlie, 2010; Creswell, 

2012a; Maxwell, 2012) and confidence in reaching a significant conclusion (Saunders, 

Lewis, & Thornhill, 2012).  

In this study, the selection of the methodology (i.e. quantitative, qualitative or mixed 

methods) was determined by the purpose and objectives of the research (Creswell, 

2009; Saunders, et al, 2012; Christensen, Johnson, & Turner, 2014). The method 

selected for a certain study will determine the practical phases that need to be carried 

out in order to answer the research objectives and questions. Therefore, selection of 

an appropriate research method is important as it will impact the results and quality 

(Saunders et al., 2012; Creswell, 2012a; Christensen et al., 2014). 

3.3 Research Design  

Research design is about organizing research activity, including the collection of data 

and steps required in ways that are most likely to achieve research aims (Easterby-

Smith, Thorpe, & Lowe, 1991; Thorpe, Easterby & Lowe, 2002; Tharenou et al., 

2007). It defines a plan and procedures used as a framework for data collection and 

analysis (Bryman & Bell, 2007) and for finding solutions to the research problem 

(Sekaran & Bougie, 2016). Research design is also vital in linking the selected theories 

and arguments with the data collected (Frankfort & Nachmias, 2008). It also provides 

a general outline consisting of several activities to be performed in answering the 

objectives of the study (Iacobucci & Churchill, 2009; Sekaran & Bougie, 2016). It is 
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a structured plan or procedure employed by a researcher based on certain underlying 

assumptions (Creswell, 2012a).  

The research design for this study is presented in Figure 3.1. It involves several 

processes from reviewing the literature to identify the problem statement, choosing a 

suitable theory, and deriving factors.  Figure 3.1 summarises the research design. 

 

Figure 3.1. The Research Design. 
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Since this research uses mixed methods, qualitative method applied during the 

preliminary study determines the conformity of the factors in the model by conducting 

semi-structured interviews with open-end questions. Based on the findings of these 

interviews and the review of the related literature, a list of variables was identified 

which influence CCA in HEIs in Yemen. It is followed by a list of hypotheses was 

conceptualised in order to produce the proposed model. The third phase includes 

design of the research conceptual model, based on the TOE model, and from this the 

hypotheses to test influence of the model’s factors on CCA in HEIs in Yemen was 

derived.  

In order to test the research hypotheses, the research variables have to be measured. 

Measurement items were either developed or adapted from relevant research to design 

an instrument used for all variables included within the study’s proposed model along 

with their items. The quantitative research phase includes activities such as designing 

the survey instrument and its validation by academic experts. The questionnaire was 

sent to a translator in order to translate it from English into Arabic. The data was 

collected by the questionnaire survey after conducting a pilot test. The last phase is 

analysis, described in Chapter Four, which also examines the hypotheses, discusses 

and interprets the findings, and presents the research model. SEM and PLS were used 

to analyse the survey observations and to test the study hypotheses. Finally, the thesis 

concludes by reporting the findings and making recommendations for further study.  
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3.3.1 Literature Review Analysis   

The review of related literature was presented in Chapter Two. It provides a good 

foundation for identifying models, approaches and variables (Venkatesh et al., 2003), 

and identifies the problem to be contextually defined and solved. Based on the review, 

this study concludes that further understanding is needed of the determinants for CCA 

in HEIs. The preliminary review also emphasised the differences in CCA by HEIs in 

least developed countries, compared to developing and developed countries. The 

practical understanding of this problem and the theoretical underpinnings were 

defined.  

3.3.2 Preliminary Study 

The preliminary study which adopts the qualitative approach intended to propose 

relationships that might exist between all the constituent elements, requiring initial 

collection of data through interviews. The main objective of this preliminary study 

phase was to guide the understanding of the research problem and confirm the factors 

listed from the literature review, as well as providing in-depth understanding before 

embarking on an expensive survey (Creswell, 2012b; Maxwell, 2012). This 

preliminary study focuses on finding solutions to problems that are yet to be 

substantiated, providing the researcher with details of conditions about which little is 

known (Tharenou, Donohue, & Cooper, 2007). The findings of this preliminary study 

help to enrich the articulation of the research hypotheses and, more importantly, are 

used in the development of the survey questionnaire. 
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A qualitative approach was adopted since some researchers have criticised the way in 

which the variables of the TOE model were selected (Ramdani & Kawalek, 2007; 

Ramdani, 2008). In addition, it is necessary to proceed with this approach in order to 

avoid bias, as well as to determine the relationships between identified factors that 

relate to CCA technologies. The preliminary study carried out using semi-structured 

interview with open-ended questions to identify, clarify, and validate the factors 

selected for CCA in HEIs in Yemen based on the TOE model.  The qualitative research 

is appropriate as the results provide the needed flexibility in understanding the area 

and confirming the variables. The findings obtained from the semi-structured 

interviews and the review of the related literature produces a list of factors influencing 

CCA in HEIs in Yemen which was the precedes with a list of hypotheses being 

conceptualised in order to produce the study’s proposed model. This preliminary study 

also paves the way for the quantitative research.  Qualitative approach serves to 

explore and validate the variables under investigation. The following sections describe 

the interview data collection procedures. 

3.3.2.1 Semi-Structured Interviews 

The semi-structured interview was selected as it is considered as the best tool through 

which the researcher can collect structured information and information concerning 

the participants’ attitudes or beliefs. According to Smith (1972), the semi-structured 

interview is a process wherein the interviewer targets a limited number of questions 

or points. The aim is to let the interviewee talk and offer honest and sincere feedbacks.  
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The used of the semi-structured interview method enables participants to generate a 

discussion instead of answering direct questions being asked by a yes or no answer 

which may not produce useful data (Punch, 2005; Creswell, 2012b; Christensen et al., 

2014). Creswell (2012a) also stated that semi-structured interviews permit participants 

to express their ideas and opinions in a free and unconstrained fashion, particularly 

offering flexibility in the use of a probing strategy (Barriball & While, 1994; Creswell, 

2012a). Probing enables the researcher to clarify additional issues raised by the 

interviewee and to elicit more explanation regarding important points. It assists the 

respondent to recall other related and valuable information about the phenomenon 

being studied through interactivity and dialogue with the researcher, revealing more 

information and themes about the research topic (Barriball & While, 1994; Creswell, 

2012a). The strategy also gives room for open-ended replies, possibly introducing 

factors not included in the literature. 

Ten participants were selected for interview, for them to discuss the possible key CCA 

factors in their institutions. The number of participants was based on the 

recommendation made by Kvale (1996) that a number of respondents (i.e. 

interviewees) ranging from five to twenty-five is considered sufficient as a general 

rule of thumb. In addition, several authors stated that the sample size for semi-

structured interviews depends on the subjective assessment of the researcher; when 

he/she realises that the point of saturation has been reached, meaning that the 

information is becoming increasingly redundant and no more new themes are being 

identified, the process can be brought to a close (Lincoln & Guba, 1985; Creswell, 

2012a). 
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For this study, maximal variation sampling (MVS) was used (Creswell, 2012a). MVS 

aims at identifying different individuals working in different sites in order to collect 

different opinions and perspectives regarding the phenomenon being studied which 

help the researcher to develop a better understanding about the problem at hand and 

look at that issue from different angles (Creswell, 2012a).  

The selected participants represent important figures involved in the decision-making 

process for technology adoption. They are familiar with and have experience in the 

field of IT. The results obtained from the participation has been utilised to refine initial 

model and to confirm factors affecting CCA within HEIs. This allowed the researcher 

to confirm and clarify the study hypotheses produced from the literature review, and 

thus facilitate structuring and development of the instrument questionnaires for this 

study. The research interviews were conducted at Yemen HEIs.  Participants 

comprised a HEI President and Vice president, three IT managers, two IT strategic 

managers, two Deans of School of Computing, and a Chief Information Officer. The 

interviews were carried out over a period of two months in Yemen. The researcher 

was satisfied by ten interviews because a consensus was reached on the key factors 

impacting the adoption of cloud computing (Rampersad, 2008). 

Table 3.1  

Interviewees from Yemen HEIs for semi-structured interviews.  

Int. 

No 
Position 

Working 

Experience 

1 HEI President 19 years 

2 Vice president 15 years 
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3 IT manager 27 years 

4 IT manager 12 years 

5 IT manager 18 Years 

6 IT strategic manager 8 Years 

7 IT strategic manager 13 years 

8 Deans of School of Computing 14 years 

9 Deans of School of Computing 10 Years 

10 Chief Information Officer 5 years 

Gaining official approval from HEIs is an important step in an academic study 

(Creswell, 2012a). Arrangements by phone were made with the selected universities 

two weeks before the interviews, notifying them of aims the research and the target 

for interviews. Approval requests were submitted which include a description of the 

study, its topic, aims, the procedure for the data collection, and how the study can aid 

these institutions. It also assured them that the privacy, confidentiality and anonymity 

of each participant’s identity would be preserved throughout the study (Creswell, 

2012a; Christensen et al., 2014). A follow-up call was made, establishing time and 

location suitable for the interview session to be conducted. A copy of the interview 

questions, partly adopted from Ramdani (2008), can be found in Appendix A.  

"In order to avoid any kind of pre-judgment before the actual meeting, participants 

were not given the questions in advance. Before the interview itself, the researcher 

introduced himself and explained the significance of the research. Interviews were 

recorded with the permission of the participants and transcribed immediately after the 

interview sessions. Efforts were made to note down pertinent points covered in the 

interview. The interviews lasted approximately 25–45 minutes, usually in the 

Table 3.1 continued 
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interviewee’s office. Interviewees were told the purpose of the meeting, and that they 

could withdraw their consent to participate at any stage without repercussion ".  

This study also put into consideration the aspect of reliability. Reliability in this 

context means that the researcher followed a consistent approach throughout different 

stages of conducting the study, and the data collection mechanism was consistent for 

all participants (Creswell, 2012a; Maxwell, 2012). The previous points were 

maintained by following the same procedure with each respondent (i.e. in terms of 

audio recording the interview, taking field notes and the later analysis steps) in order 

to ensure that the transcription did not contain errors and the coding process was 

consistent. Thus, the questions included in the interview guide were developed 

initially in English after which it was translated into Arabic. The questions included 

the institution’s background and the impacts of the TOE factors on CCA. They have 

been focused on a complete range of concerns, containing TOE contexts, and might 

be asked a new question, for example participations opinions about the public cloud. 

3.3.2.2 Semi-Structured Interview Analysis 

"The analysis phase in itself is a continuous process, and researchers cannot simply 

separate the collection, reduction and analysis phases from each other (Folkestad, 

2008). Data management and analysis were performed according to the procedure 

suggested by Miles and Huberman (1994), with three simultaneous flows of activity: 

data reduction, data display and conclusion drawing/verification. Through data 

display, the patterns and relationships between the elements of the data can be 

recognised, helping the researcher to interpret the data and draw meaning from it 



 

 84 

(Saunders et al., 2009). The resulting data was simplified and condensed (Robson, 

2002; Saunders et al., 2012)." 

Creswell (2012a) suggested ways of analysing qualitative data obtained through semi-

structured interviews. The first phase is a textual version of the interview dialogue, 

which in this case is the transcription. After producing the transcription, the researcher 

reads the entire text in order to get a general sense of it and to obtain a general 

understanding regarding the interviewee’s1 answers (Sayre, 2001; Creswell, 2012a). 

Later, this transcription was used to locate themes within the text in a process called 

coding (Creswell, 2012a).  

Coding is the process of organising the interview text into segments and pieces of text 

and assigning a label to each segment for the purpose of extracting meaning from the 

interview dialogue (Creswell, 2012a; Christensen et al., 2014). These segments of text 

are labelled with terms which should be meaningful; using the participants’ own words 

for this process of coding is recommended (Creswell, 2012a). Then, the related 

statements (i.e. coded statements with similar meaning) in the text are grouped under 

categories in order to produce a more abstract comprehension about the interviewees’ 

responses and to present a more condensed version of the information; that is, the 

interview dialogue is summarized into a small number of themes (Creswell, 2012a, 

2012b; Maxwell, 2012).  

                                                      
1 The term interviewee is often used interchangeably with participants which both refers to the same 
group of individual during the semi-structured interview session. 
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In summary, the semi-structured interview results are applied to refine and confirm 

the proposed conceptual model (as presented in Chapter 2, section 2.8) and to reveal 

the reality of CCA in HEIs. The results are significant in three respects; 1) helping the 

researcher to clarify the study hypotheses development found in the literature; 2) 

facilitating to structure and develop the instrument of the study; and 3) avoiding bias 

in identifying relationships among the variables (Ramdani, 2008). Interviewees have 

the chance to discuss variables they considered are of significance in their context, as 

an alternative of structuring the discussion based on TOE variables. The following are 

the elaboration of the contexts and its factors based on the proposed conceptual model.  

 Technological Context 

This context involved variables such as relative advantage, compatibility, security, 

reliability, complexity, and cost as further elaborates in the subsequent sections: 

i. Relative Advantage 

Relative advantage defines the advantage of the latest technologies over the existing 

system. It involves the forms and manner that a service could be used for by targeted 

users before its full implementation, ensuring that the new services are used to their 

full extent. The inputs from the experts interviewed as part of the qualitative approach 

are beneficial. All of the ten interviewees agreed on the value of the factor of relative 

advantage, to clarify cost savings and efficient service provision from CCA. When 

organisations identify a specific technology offers a related benefit, thus it is more 

likely organisations are going to adopt or uptake that technology (Lee, 2004). The 
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result reveals that the majority of participants talked positively about this factor and 

argued that its adoption could be significant when deciding on CCA.  

Participant number 4 (P4) confirmed that HEIs need to have a strong understanding 

of benefits of cloud-based platforms services. Those institutions that had already 

uptaked cloud-based technology services (P5, P6, P7) being fully aware of the 

advantages. They said their importance in technology particularly cloud-computing 

models and platforms, mentioned their hope as:  

“cloud computing services could perform tasks more quickly in an efficient way, 

with increased profitability, reduced operational costs, including opportunities to 

increase productivity and improve quality of operations.” (P5, P6, P7) 

The findings suggest that relative advantage is especially important for universities. 

For instance,  

“… cloud computing provides more control over the operations.” (P8, P2)  

“Without the slightest doubt, the benefits of adopting cloud computing encourage 

us to go far with the approach. As far as I know, adopting cloud computing will in 

turn reduce our high spending costs on IT and raise our productivity.” (P10) 

One participant said that,  

“After implementing cloud computing, we are gaining a lot of positive sides that 

help us in performing our electronic services.” (P9) 

and another stated that managers in institutions has been agreed that this technology 

will decrease start and on-going costs of information technology.  
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P4 mentioned that institutions recognised the importance of CCA and how this 

innovation will dramatically help their university:  

“I feel that cloud computing makes our job much easier and this university is 

taking real advantage of the cloud.” (P4) 

Overall, the result presented that known benefits in this technology (i.e CC) will 

inspire institutions to adopt it. Majority of the interviewees highlighted its advantages, 

which should be exploited.  

ii. Compatibility 

Results from the interviews indicate that compatibility has a positive influence on 

CCA, focusing on the ready information and infrastructure as important and effective. 

All interviewees supported the compatibility factor. HEIs expect CCA to be 

compatible and easy-to-use. Some interviewees (P6, P7, P8) have been expressed their 

gratification level of compatibility of cloud services and others (P7, P9) stated that 

using the new technology was relatively compatible and consistent with their 

institutions’ values and technology needs. The interviewees also showed the need to 

ensure system compatibility so as not to loose most of the service details of the cloud 

system. Three participants (P3, P4, P7) expressed the need for the new technology to 

have tolerable compatibility to aid CCA, claiming that most of the cloud services 

provided should be absolutely consistent with the designated required values of the 

new technology.  

 “I believe that the compatibility of any technology makes us consider that 

technology.” (P7, P6)  
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“In the case of the cloud computing not being compatible with our culture I think 

we have to put some more effort into training for changing the thought and ideas 

of adopting this technology.” (P5) 

Another IT manager mentioned that:  

“If we want to adopt and support the cloud in our institutions, the technology 

should be easy and simple to use.” (P2) 

The majority of the interviewees confirmed that this technology (i.e. CCA) should not 

complicated and has to be compatible and friendly. Additionally, they considered this 

factor to become significant factor and to consider in process of up taking and adopting 

and cloud computing. Overall, this variable was considered important to CCA, and 

might encourage HEIs to move forward.  

 

iii. Security 

Some of the participants expressed concern about risk factors related to unauthorised 

access and data ownership. Some insisted that the data ownership be kept in a physical 

place that is secure and safe. Security concerns were found to be the most important 

potential barrier to CCA, and a serious challenge for HEIs. The security factor makes 

some HEIs hesitant to move to cloud computing; it has the highest priority and they 

will not take the risk of its being compromised. The following are some of their major 

feedbacks relating to security factor: 

“The security of this institution is an important factor to consider, a boundary 

which is not allowed to be crossed. I will not accept this technology unless I am 

very sure that we will be quite safe here,” (P1, P4) 
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 “We can believe that our data will be kept physically in another place ensuring 

that it will be secure and safe,” (P7) 

 “Yes, the security is a very important thing for us, but still we can manage it and 

as people involved in the decision process of adopting this technology we know 

that we can minimize the risk by utilizing various security procedures, techniques, 

software, hardware, and other solutions.” (P2, P3, P5, P6) 

“If we want to use cloud computing services we should be ready and prepared for 

any surprises like attempts to be hacked.” (P7) 

Nevertheless, P6 declared that:  

“I am not worried that our data will be exposed to the public.” (P7) 

and P8 commented:  

“I think the security of cloud computing responsibilities will be on the service 

providers and this will decrease our efforts.” (P8) 

Although P3 andP7 were neutral, stating that security variable have nothing to do with 

cloud computing technology adoption decision as universities, seven of the ten experts 

did recognise the impact on HEIs of the security of the system and the need for clarity 

in safeguarding information. 

In summary, security is an important factor for HEIs in deciding on CCA. It can be 

met by given that all the required equipment, and tools and management training are 

provided sufficiently.  

iv. Reliability 

The interviews revealed that reliability has a positive influence on CCA. Information 

systems using the product and service provision of cloud computing should be better 



 

 90 

than the manual processes. Efficiency in accessing location-independent data makes 

the system more reliable. The findings imply that reliability factor are taken seriously 

in adopting CC process in all HEIs. All participants specified that reliability is 

significant variable, but level of significance ascribed to it varies. For example, some 

of the participants saw this factor as.  

“We think the reliability of cloud computing is a very important factor for us and 

for our university and it is crucial that the services provided are very reliable and 

able to recover our institution’s data safely even if it gets corrupted as a result of 

any security issues.” (P3, P4, P6) 

“We used cloud computing in our institutions as long as the service will be 

provided in a suitable state and acceptable manner; of course, this will build up 

trust in the technology.” (P5) 

"Other participants agreed to some extent, adding that this issue could be controlled 

by applying certain standard service agreements, such as the Service Level Agreement 

(SLA), which governs the relationship between the service provider and the consumer. 

Other participants believed that although this factor is important it should not be an 

obstacle to CCA in HEIs." 

“We think we can handle this issue of reliability and trust very well and it would 

not be an issue for us at all.” (P4, P7) 

To conclude, the reliability of cloud computing services was seen by all participants 

as an important factor, although not issue when the SLA is taken extremely. The 

institutions tend to trust innovative technologies such as cloud computing and ensure 

their institutions being safely and more reliable, providing round-the-clock access. 
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The cloud service provider is able to recover the institution’s data safely even if it is 

corrupted. 

v. Complexity  

Complexity is another variable which had been shown to be insignificant to be 

included in this study. From the interviews, complexity is a significant factor in other 

contexts but it is not important in the context of cloud computing. Considering the 

results of all interviews, it was generally agreed that complexity is not an important 

factor in the adoption of cloud computing. The interviewees stated that the complexity 

of cloud computing may not hinder the HEIs from upgrading their services to cloud 

computing. Furthermore, P3 stated that employee training is an ideal approach to ease 

the shift towards cloud adoption:  

“If we find cloud computing is not too complex, we think, we could spend more effort 

into training.” (P3) 

 Moreover, a majority of the participants also mentioned that dealing with CCA 

does not need complex skills. Their perspectives are presented below:  

“Dealing with the cloud does not require complex skillset to manage if the person 

receives proper training.” (P4) 

“When using cloud computing, people do not have to worry about how storage systems 

work or which settings are optimal for certain applications. So, end users don’t have 

to possess complicated skills to finish their work.” (P1, P5, P6, P7, P8) 
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 Following the findings from the interviews which revealed that the complexity 

factor is not an important factor to influence CCA in Yemen HEIs, this factor is 

excluded in the study.  

vi. Cost  

Cost was one of the variables included in the initial conceptual model. Based on the 

interview with the respondents, cost is not significant and important to be studied as 

an independent factor in this study. It is stated that the relative advantage variable 

covers all benefits of CCA."This led Yemen HEIs to seek alternative technical 

solutions in order to minimise spending on IT environment. The interviewees’ 

opinions about cost are listed below:"  

“We spend a lot on IT, I definitely would use cloud technology if that will reduce our 

investment in IT, but this factor is not important because it has the same things with 

the relative advantage factor, just we see this cost factor is not needed to be included 

as independent factor, ignore it.” (P4)  

 “If cloud computing will help us to manage and reduce our expenses on ICT, I will 

absolutely support the decision to use cloud computing technology.” (P2, P7 P8) 

 “Instead of studying cost factor only, we should know the all benefits and relative 

advantages that are provided by cloud computing adoption, it is better to choose the 

relative advantage factor only, not cost.” (P5, P9, P10) 

A majority of interviewees also stated that 
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 “We are optimistic that the CCA in our HEIs will help us to reduce our initial and 

ongoing costs. We do not need to study the cost as factor only because the cost has 

been covered within the relative benefit factor.” (P7) 

 “We agree that the relative advantage factor is an important influence on CCA in 

HEIs.” (P4, P9, P10) 

In summary, the findings showed that cost is not a significant factor to be included in 

this study as an independent variable that influences cloud computing adoption in 

Yemen HEIs. Most of the interviewees stated that including the relative advantage 

factor is considered enough as it captures other advantages as well. 

 Organisational context 

This context involved variables such as top management support, technology 

readiness, government support, and size.  

i. Top Management Support  

Results from the interviews indicated that top management support has the power to 

impact institutional members. This factor has important influence on CCA."The 

findings showed that without top management support, organisations are less likely to 

adopt new technologies. Four participants (P1, P2, P4, P5) noted that, in many cases, 

it was the institution’s IT director who had heard about the cloud and encouraged IT 

staff to investigate it further. In contrast, four others (P6, P7, P8, P9) stated that it was 

the IT department staff who suggested the adoption of cloud computing services, 

which was then supported by the top management team.” 
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“Of course we could take the risks (financial and organisational) involved in 

technology adoption.” (P6, P7, P8) 

The interviewees believed that the top management factor was an important variable 

in the Yemeni context;  

“We believe that this cloud technology could be managed by professional and 

official agreements. For us, as top management people, we support the use of 

cloud computing by providing the resources.” (P5) 

The top management factor is therefore considered a very important variable, 

especially in the HEIs. The IT managers agreed with other top management that CCA 

could be controlled by applying the SLA. 

“Of course, as long as cloud computing will make our business activities easier, 

cheaper, and smoother, we are willing to take financial and organisational risks 

involved in technology adoption.” (P9) 

and 

“Surely, our top management is willing to adopt cloud computing in order to 

benefit from this technology. Here, we try to stay in touch with the latest IT 

technologies.” (P3) 

In summary, participants considered that the top management factor was an important 

variable in the Yemeni context. 

ii. Technology readiness  

Cloud computing technology requires suitable training in the use of the cloud, IT 

infrastructure and technical skills, regardless of whether it is located on the 

institution’s or the service provider’s site. IT infrastructure, technical, and managerial 
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skills readiness is vital to CCA, on both companies of services and institution flanks. 

All participations agreed that technology readiness is an important factor, emphasising 

that it could give high consideration for a CC process adoption of CCA. However, 

their concerns are: 

 “What worries me is the readiness of the IT infrastructure at the service 

 provider level. I think the load will be on the service provider, but for us, we 

do  not need much IT infrastructure.” (P3, P6) 

P7 agreed this idea, saying that: 

 “For me, I want to get rid of this nightmare; running my data centre is very 

 painful. Costly, risky.” (P5) 

One of the main objectives of CCA is to “reduce the cost by outsourcing computing 

services to third-party entities and concentrating on core business. There will then be 

no need for any substantial IT infrastructure at the institution itself, and far less 

equipment and facilities will be needed.” 

“We pay a lot for our data centres by providing ICT infrastructure such as 

networking equipment, security software and hardware, maintenance tools, 

licensing, PC, training, communications, etc., and therefore I expect all of 

these  expenses will be reduced once I go to cloud computing.” (P8, P9)   

In summary, technology readiness is an important factor for all Yemen’s HEIs. Once 

these institutions used CC, everything of their cloud-based services are hosted by the 
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companies of cloud service, making technology readiness their responsibility. The 

HEIs require smaller-scale technology readiness.  

iii. Size  

Size was included as one of the factors in the initial conceptual model, however, this 

factor is considered not important and significant based on the results of the 

interviews. Interviewees stated that the size of the institution is not important and 

significant to have an impact on CCA. P3, P5, and P6 stated that: 

 

“We believe that the size of the institution may not affect the adoption of cloud 

computing. The size of our institution has no effect to adopt new technologies.” (P8) 

 

The participant in another interview added that:  

“We think the size of our institution does not have any impact in the adoption of cloud 

computing, the size of our institution is not important to us, it will not hinder the 

adoption of cloud computing.” (P2, P8) 

 Based on the interviewees’ opinions, size is excluded from the study as it is 

not an important factor for HEIs in deciding on CCA and it cannot hinder the adoption 

of CCA.  

 

iv. Government support:  

Results from the interviews indicated that government support for the adoption of 

cloud computing is not significant to be studied as an individual factor affecting its 

adoption by HEIs. This is because the government support is covered under the 
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regulatory policy factor. Interviewees expressed their concerns about the regulatory 

policy factor which has the same target and reflect the same issue with the government 

support factor. Several interviewees mentioned that regulations and government 

support could be included under the regulatory policy that may affect the adoption of 

cloud computing. Notably, the Yemeni government supports the utilisation of new 

technology to modernise the education approach in the country’s HEIs. ” The 

interviewees highlighted that the government encourages the adoption of new 

technologies through funding. According to them: 

“Certainly, the government plays a significant part in supporting us to reach our goals 

by introducing new technologies. It supports us by allocating sufficient funds for 

investing in technology.” (P1, P5, P6, P7, P8) 

“Lack of regulations could hinder the adoption of any new technology, especially 

cloud computing.” (P3) 

Most of the interviewees stated that  

“We think that regulation, laws, rules, and government support are considered within 

the regulatory policy factor that is confirmed to be important.” (P3, P4, P5, P7) 

“For sure, the government plays a significant role in helping us to achieve our goals 

by applying new technologies. It provides us the required budget and deals with other 

administrative issues.” (P8)  
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“From my point of view, the support of the government is an essential issue and 

without it, we will face many challenges that might prevent us from adopting cloud 

computing.” (P9) 

In summary, the support and encouragement of the government is fundamentally 

essential and can motivate HEIs to accelerate the adoption of cloud computing. The 

Yemeni government has established appropriate regulations and laws to sponsor and 

develop the process of adoption. Moreover, the government authority will help to 

solve any problems that may appear among the parties involved during the application 

of this service.  

 Environmental context 

This context involved variables: culture, regulatory policy, competitive pressure, and 

peer pressure. 

i. Culture  

The interviews revealed that the culture of tribalism hampers CCA; thus this factor 

has a negative impact on CCA in HEIs in Yemen, and deserves serious consideration. 

Culture in Yemen involves important details of the overall customs and interests 

through tribal divides, affecting every form of development introduced to the country. 

The uniqueness of this divide determines the acceptability rate of CCA, and the 

environmental awareness of cloud computing “among each tribe and its members 

(Manea, 1996; Peterson, 2008; Corstange, 2008; Mdabesh, 2010). These customs 

reflect the interdependence of the members of the tribe. ” Some tribes in Yemen have 
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social connections in the form of confederations, where they behave as members of a 

single tribe who are more shy of technology than other developing and Arab nations 

(Manea, 1996; Phillips, 2010; Peterson, 2008). All the ten interviewees believed that 

CCA was affected by the cultural factor, although they also believed that their tribes 

should embrace the shift to cloud services. 

In short, culture in Yemen has a strong influence on all features for their life, especially 

information technology, influencing institutions as well as individuals; it can be 

negatively impact on CCA in HEIs.  

 “That is a very interesting factor. I think we are part of the culture, so we 

influence it and are influenced by it. The Yemen culture is a very complex matter, 

yes; our culture affects our life, our people, and our institutions.” (P3) 

Some participants agreed:  

“If we look at the Yemen culture we will find that tribalism identifies influences on 

many sides of our business. Most of our decisions, policies, emphasis is on group 

decision making, the spread of new  is discourage the technology adoption 

process.” (P6, P7, P8, P9) 

All participations supported that tribalism can be negative impact on CCA. One 

participant mentioned that:  

“To avoid the impact of culture, especially tribalism, we definitely need many 

efforts. We have faced a lot of challenges when implementing any system in our 

institutions.” (P10) 
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“Always, the tribalism habits and traditions of the employees of our institutions 

hinder the process of developing or applying new technology, and we think the 

same thing will be true with the adopting of cloud computing.” (P1, P2, P5) 

To summarise this aspect, Yemeni culture might have negative influence on CCA. All 

participants agreed that tribalism can have strong effect on technology adoption in 

common, and CCA in specific. Another participant stated that: 

“For me, I think, the tribe makes difficulties in adopting new technology. As you 

know, tribal identity is very sensitive to sharing data and personal privacy.” 

 “In our culture, accepting the idea is only if it is with the same tribe identity. And 

if you want to make any decision, your tribe identity would be considered.” (P7) 

These results imply that in the Yemeni context the identity of the tribe influences the 

atmosphere of trust, making difficulties in adopting new technology. This also implies 

that the identity of the tribe limits the thoughts and ideas of individuals, restricting 

their ability to share data and personal privacy. It also influences the leaders’ decisions 

and prevents them from making suggestions and decisions related to technology 

adoption. It could be concluded; therefore, that a culture in which the emphasis is on 

group decision and action discourages the spread of innovation and the technology 

adoption process. 

ii. Regulatory policy  

“The results indicate that regulatory policy is an important factor influencing the 

tendency of an institution to adopt cloud computing. CCA requires the existence of 

appropriate policies and regulations. In Yemen, the “Strategy to 2021” shows that the 

availability of high-level IT facilities is important for retaining existing institutions, 



 

 101 

creating new employment and effecting the location of institutions. Yemen’s 

government should encourage innovation to modernise its HEIs (Abdulrab, 2011).”  

“Based on the findings from the interviews, it is important to have strong regulations 

and laws to govern all the operations and relationships among all parties participating 

in CCA at the national level. Conflicts and complaints between the service provider 

and HEI should be managed and controlled by an official regulatory system. However, 

the participants suggested that these are no regulations and rules when starting the 

adoption process.” mentioned that; 

“One of the challenges that we face in the HE sector is the lack of legislation and 

regulations. Of course, this could not hinder the adoption of cloud computing. As 

far as we know, there are no regulations at this moment.” (P1-P6) 

“Unfortunately, there is a large deficiency in this respect and the government 

needs to enact legislation for institutions in order to preserve their rights.” (P7) 

All “agreed that this factor is very important and would assist HEIs to avoid conflict 

in the future. Moreover, the existence of a robust regulatory and legal system would 

preserve the rights of HEIs and specify the responsibilities of each party. One 

participant disagreed by saying:” 

“I think I am not worrying regarding the lack of laws and regulations for cloud 

services.” (P8) 

In “brief, this factor is very important and should encourage HEIs to speed up their 

CCA, as it would contribute to solving any issues and problems that may arise between 
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the parties involved in this service. Suitable laws and regulations should be considered 

by the Yemeni government to enable institutions to utilize cloud computing.” 

iii. Competitive pressure   

The “interview findings showed that competitive pressure on universities keeps 

Yemen HEIs abreast of the latest innovations. Competitive pressure affects 

organisations’ adoption decisions, and all but two of the participants (P1, P7) indicated 

that they consider it as a significant factor. Although P1 stated that HEIs have more 

important things to consider when taking the adoption decision, the findings show that 

there are significant competitive pressures on HEIs which are pushing them towards 

adopting cloud computing.” 

“These pressures have a direct influence on institutions’ CCA. The HEIs are trying to 

make the life of Yemeni citizens easier by providing electronic services such as cloud 

computing, under an initiative from the government. The Yemeni Government 

encourages HEIs to use IT and to provide their services online. Competition with other 

institutions has a direct influence, forcing them to move to cloud computing.” 

“Always, there is serious pressure for the adoption of cloud computing; we seek 

to apply new technologies to make it easier for citizens through the provision of 

electronic services.” (P3, P5, P6, P7, P8) 

“The guidance that comes from the Yemen government authority constitutes 

strong external pressure on us; there is special pressure to adopt cloud computing 

at present.” (P1, P2, P4) 
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“As far as I know, the external pressures are very strong and this causes Yemen 

universities to speed up applying many new technologies such as cloud 

computing.” (P3) 

Many interviewees were enthusiastic to adopt cloud computing as soon as possible, 

and considered that competitive pressure would speed up the process. To conclude, 

the significant competitive pressure from other HEIs might push some of them towards 

CCA.  

iv. Peer pressure  

Peer pressure is the last factor excluded in the final model of this study. The interviews 

revealed that peer pressure does not important by the adoption of cloud computing in 

HEIs in Yemen. The presence of the competitive pressure factor is considered enough 

to cover the peer pressure element. The possible explanation for this scenario is that 

institutions compete with other institutions by adopting cloud computing rather than 

following the “wait-and-see” strategy.  From the interviews, it is evident that 

competitive pressure is considered enough.   

“We do have big pressure for the adoption of cloud computing, we consider to focus 

on competitive pressure.” (P1, P3) 

“The guidance that comes from the government authority constitutes high external 

pressure on us, but at present, there is competitive pressure to adopt cloud 

computing.” (P7, P6, P9) 

“As far as we know, the peer pressure is less important than the competitive pressure, 

we consider competitive pressure to affect new technologies such as cloud 

computing.” (P4, P5, P8)   
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A majority of the interviewees stated that peer pressure is not significant for this study 

due to the existence of the competitive pressure factor. Hence, the peer pressure factor 

is excluded, whereas the competitive pressure is maintained in the final model. 

3.3.2.3 Confirmatory CCA factors 

This “section explores those factors that affect the adoption of cloud computing and 

feed into the larger-scale of quantitative study. Findings from the preliminary study 

enrich the articulation of the research hypotheses and are used in the development of 

the survey questionnaire. The adoption of IS innovation is considered to be one of the 

most mature areas of exploration within the IS discipline (Hirschheim, 2007; 

Venkatesh et al., 2007; Williams, Dwicedi, & Schwarz, 2009). The dominant 

paradigm involves identifying factors that facilitate or hinder organisations’ adoption 

decisions (Fichman, 2004; Troshani et al., 2011). Given that technology adoption is 

context-sensitive, different factors of the technological, organisational, and 

environmental context can vary across different innovations (Baker, 2011; Troshani 

et al., 2011).”  

Cloud computing is still an emerging set of technologies and business models, and 

discussion has not yet reached the level of clarity or shared conceptions of more 

mature areas of computing (Kushida, Brenzitz, & Zysman, 2010). This study offers 

evidence that CCA is affected by factors beyond the technological, environmental and 

organisational contexts, although TOE has proven sufficiently holistic to capture 

CCA. Among the initial twelve TOE factors the researcher found evidence for nine of 

them to warrant supporting the proposition that they are important.” 
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In conclusion, the preliminary study was conducted to confirm the importance and 

relevance of the factors that affect Yemeni HEIs in adopting cloud computing, based 

on the theory of the TOE model. This first phase of the research has revealed that three 

dimensions of the model (technological, organisational, and environmental) play a 

significant role in Yemeni HEIs’ CCA. Initially, the proposed conceptual model has 

identified thirteen factors (refer to section 2.8). Out of those thirteen factors, nine 

factors were found to be significant and relevant to Yemen HEIs context and they are: 

1) relative advantage, 2) compatibility, 3) security, 4) reliability, 5) top management 

support, 6) technology readiness, 7) regulatory policy, 8) competitive pressure, and 9) 

culture. In contrast, there was insufficient evidence to support the importance and 

relevance towards CCA of HEIs in Yemen for the remaining five factors which are: 

1) cost saving, 2) complexity, 3) government support, 4) size, and 5) peer pressure. 

In addition, based on this preliminary study, culture has been found to be significant 

and important due to the tribalism system which is unique to the Yemeni context 

(Manea, 1996; Peterson, 2008; Corstange, 2008; Mdabesh, 2010) as it is also belong 

to least developed countries. As previously mentioned in section 2.7.4, the study posits 

that culture should be considered as moderating factor since Yemen’s strong tribalism 

culture relates to membership of a tribe of the same group or family and this has strong 

associations which impact the technology adoption particularly CCA.  

The moderating factor culture is identified as the variable that affects the entire setting 

of Yemen. The moderator variables are commonly presented when there exists a 

sudden powerless or conflicting connection between an indicator and a foundation 

variable that serves as a criterion that owes some satisfaction (e.g. a condition holds 
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in one setting but is not applicable in another). Studies by Snyder (1983) and other 

authors such as Sherman and Fazio (1983) were concerned about self-monitoring 

variables as a way of enhancing the capacity of identity qualities in anticipation of an 

adequate behavioural criterion being illustrative. This mediation criterion is checked 

to account for a solid relationship between the criterion and predictor variables. 

A conceptual model for CCA in HEIs Yemen was thus developed based on the 

preliminary study conducted with ten respondents from different universities refining 

the factors included in it. The developed conceptual model is considered as an 

extension of TOE theory which investigates the relationships between technology, 

organisation and environment factors and the moderating effect of culture on these 

factors. With the inclusion of reliability as an independent variable and culture as the 

moderating factor, the model was tested with the survey data and validated using SEM. 

The next section entails further the discussion on the conceptual model development.  

3.4 Development of the Conceptual Model  

This section discusses the conceptual model based on the TOE model and the variables 

derived from the literature review and confirmed by the preliminary study phase. As 

already mentioned, some authorities have criticised the way in which TOE selects the 

variables or factors (Ramdani & Kawalek, 2007), so this was countered by the 

preliminary study with expert interviews. The qualitative approach (preliminary 

study) determined the conformity of the factors in the model, while the quantitative 

approach determined the factors that influence CCA in HEIs in Yemen. The 

quantitative research includes activities such as designing and validating the survey 
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instrument, a questionnaire, translating it and distributing it. Data analysis is reported 

in Chapter 4, covering respondents’ demographic data, examination of the hypotheses, 

discussion and interpretation of the findings, and presentation of the final research 

model. The TOE model has already been selected as the theoretical framework for this 

study. The contexts and factors identified for examination specific to this study are 

shown in Figure 3.2. 

 

This conceptual model investigates the relationships between technology, 

organisation, and environment factors and the moderating effect of culture on these 

factors. Relative advantage, compatibility, security, and reliability variables represent 

Figure 3.2 The Conceptual Model 
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the technological context and they were hypothesised to have a significant impact on 

the dependent variable, CCA. Top management support, technology readiness 

represents the organisational context and were hypothesised to have a significant 

impact on the dependent variable. Culture, competitive pressure, and regulatory policy 

represent the environmental context and were hypothesised to have a significant 

impact on CCA. Culture moderates the impact on these factors and CCA Thus, this 

study enriches the existing literature by filling the gap in the factors that influence 

CCA in HEIs in least developed countries, specifically Yemen. The model will be 

fully validated through a more extensive data collection process across HEIs in 

Yemen.  

3.4.1 Hypothesis Development  

Hypothesis testing highlights the nature of underlying relationships or recognises 

differences among various study factors, increasing the likelihood of understanding 

the research problem (Sekaran, 2003; Ranjit, 2011). Based on this research model and 

the literature review, seventeen hypotheses have been developed to test the model 

factors as variables: Technology (Relative Advantage, Compatibility, Security, and 

Reliablity); Organization (Top Management Support, and Technology Readiness); 

and Environment (Competitive Pressure, culture and Regulatory Policy). See Tables 

3.1, 3.2, and 3.3. The following set of hypotheses is derived from the research 

questions. 
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Table 3.1  

List of Research Hypothesis Development 

H Hypothesis Development 

H1 Relative Advantage has a positive effect on cloud computing adoption (CCA)   

H2 Compatibility has exert a positive influence on CCA 

H3 Security has a positive influence on CCA 

H4 Reliability has a positive influence on CCA 

H5 Top Management Support has a positive influence on CCA 

H6 Technology Readiness has a significant effect on CCA 

H7 Regulatory Policy has a positive influence on CCA 

H8 Competitive Pressure has a positive influence on CCA 

H9 Culture has a negative influence on CCA 

H10 Culture moderates the relationship between Relative Advantage and CCA 

H11 Culture moderates the relationship between Compatibility and CCA 

H12 Culture moderates the relationship between Security and CCA 

H13 Culture moderates the relationship between Reliability and CCA 

H14 Culture moderates the relationship between Top Management Support and CCA 

H15 Culture moderates the relationship between Technology Readiness and CCA 

H16 Culture moderates the relationship between Competitive Presssure and CCA 

H17 Culture moderates the impact of Regulatory Policy on CCA 

The research hypothesis is shown in the Table 3.2 below:  

Table 3.2  

List of Research Hypotheses. 

Hypothesis 

Number 

Independent Variables 
(IV) 

Variables 
classification  

Dependent 
Variable 

H1 Relative Advantage Independent 
Variables (IV) 

CCA 

H2 Compatibility 
Independent 

Variables (IV) 
CCA 

H3 Security Independent 
Variables (IV) 

CCA 

H4 Reliability 
Independent 

Variables (IV) 
CCA 
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H5 Top Management Support 
Independent 

Variables (IV) 
CCA 

H6 Technology Readiness Independent 
Variables (IV) 

CCA 

H7 Regulatory policy 
Independent 

Variables (IV) 
CCA 

H8 Competitive Pressure Independent 
Variables (IV) 

CCA 

H9 Culture 
Independent 

Variables (IV) 
CCA 

H10 , 11, 12, 
13 ,14, 15, 

16,17 
Culture 

Moderator  
Variables (IV) 

CCA 

3.4.2 Operational Definitions  

The conceptual model considers the three TOE context and nine variables as 

determinants of CCA (see Figure 3.2). Survey items based on questionnaires 

from the literature review were modified to fit the context of this research. The 

model comprises independent, moderating and dependent variables as shown in 

Table 3.2 and defined in Table 3.3.  

Table 3.3  

Definition of Operational Variables 

“Factor Name Definition 

Security 
Security is an incident in which a company or a government 
agency loses information, personal records, or other sensitive 
data (Oliveira et al., 2014). 

Relative Advantage 
Relative advantage can be used to measure the degree a 
technology is considered advantageous from an adopter’s 
perspective (Klug, 2014).  

Compatibility 
The degree to which the innovation fits with the potential 
adopter’s existing values, previous practices, and current needs. 
(Rogers, 2003). 

Reliability 
 

The system will be able to fulfil its planned function in the best 
possible way as expected (Alkater et al., 2014) 

Table 3.2 continued 
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Top Management Support 
 

It indicates the attitude of top management toward the relevant 
technology and the level of support given to the adoption. 
(Tashkandi1 & Al-Jabri, 2015) 

Competitive Pressure 
organizations tend to mimic each other and model themselves 
as a result of pressures toward conformity (Dimaggio & 
Powell, 2010) 

Technology Readiness 
 

How ready for CCA are the IT infrastructure and human 
resources? (Alkhater, et al. 2014) 

Regulatory Policy 
 

Government policy to regulate the cloud computing 
market.(Tashkandi1 & Al-Jabri, 2015) 

Culture 
(moderator variable) 

It indicates the tribe identity toward   cloud computing 
adoption and how the  culture trablism  is relevant to  cloud 
computing environment. 

Cloud Computing 
Adoption 

the degree to which an organization plans to adopt cloud 
computing or has adopted cloud computing. (Tashkandi1 & 
Al-Jabri, 2015)” 

3.4.3 Instrument Development  

The research survey normally consists of two sections: a) demographic characteristics 

and b) items that will measure the independent, moderating and dependent variables. 

This study followed the method used by other authors (Oliveira et al., 2014; 

Tashkandi & AlJabri, 2015), appropriate to this kind of research study for 

educational institutions in the process of adopting and implementing innovation. The 

dependent variable, CCA, is measured with one item as shown in Table 3.7.   

“In order to test the research hypotheses, the research variables have to be measured. 

Measurement items were either developed or adapted from relevant research (Kuan & 

Chau, 2001; Klug, 2014). The instrument showed the survey items used to measure 

each variable within the study’s model (Sekaran & Bougie, 2010). The survey items 

were adapted from previous studies (Premkumar & Ramamurth, 1995; Premkumar & 

Roberts, 1999; Zhu et al., 2006; Luo, Gurung, & Shim, 2010; Alam, Ali, & Jani, 2011; 

Ifinedo, 2011a; Oliveira, et al., 2014; Tashkandi & AlJabri, 2015).  Some were re-

Table 3.3 continued 
 



 

 112 

worded to suit the context of this study. The items were measured using a five-point 

Likert scale, ranging from “strongly disagree” (1) to “strongly agree” (5) with the 

statement offered. ” Additional items were used to collect data on the key informant 

answering the survey questions. Tables 3.4 to 3.7 summarize the instrument used for 

all variables included within the study’s proposed model along with their items that 

were accepted and the resource they were derived from, as the main variables that 

could influence CCA in Yemeni HEIs.  

Table 3.4  

 Measurement Items for Technology Factors (Predictor Variables) 

Variables  No. of 
items 

Items 
 

Authors  

Technology Factors (Independent Variables) 
Compatibility   5 1. Cloud computing is suitable for our 

institution’s IT infrastructure. (COM1) 
2. Using cloud computing is compatible with 
our institution’s culture. (COM2) 
3. CCA is compatible with our preferred 
work practice. (COM3) 
4. The use of cloud computing technologies 
fits well with the way we operate. (COM4) 
5. Cloud computing is compatible with our 
institution’s current hardware and software 
infrastructure. (COM5) 

 Premkumar 
&Ramamurth 
(1995) 

 Premkumar & 
Roberts (1999) 

 Ifinedo (201a) 
 Ghobakhloo et 

al. (2011) 
 Lee & Kim 

(2007) 
 Oliveira, et al. 

(2014) 
 

Relative 
Advantage  

 

6 1. Cloud computing can curtail the time for 
Information Systems. (RA1) 
2. Using cloud computing permits us to 
perform specific tasks more quickly. (RA2) 
3. Cloud computing can lessen IT expenses. 
(RA3) 
4. The use of cloud computing enables 
people to seize new educational and research 
opportunities. (RA4)  
5. Cloud computing allows us to manage 
business operations in an efficient way. 
(RA5) 
6. The use of cloud computing services 
improves the quality of operations.  (RA6) 

 Premkumar & 
Roberts, 
(1999) 

 Ifinedo (2011a) 
 Oliveira et al. 

(2014) 

Table 3.4 continued 
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Security 
 

5 1. Our institution is concerned about data 
security in cloud computing. (SEC1) 
2. Our institution is concerned about privacy 
in cloud computing. (SEC2) 
3. Our institution is concerned that data 
cannot be manipulated by online criminals or 
hackers. (SEC3) 
4. Our institution is concerned with no 
official data is used for commercial benefit 
by cloud providers. (SEC4) 
5. Our institution is concerned that cloud 
computing data is not kept private. (SEC5) 
 

 Zhu et al. 
(2006) 

 Luo, Gurung, 
Shim (2010) 

 Alam, Ali, & 
Jani (2011) 

Reliability  
 

5  1. Cloud computing is an excellent ‘backup’ 
for my institution’s data against hard-disk 
crash. (REL1) 
2. Cloud computing is acts as excellent 
disaster recovery (in case of an unforeseen 
event) with uninterrupted access. (REL2) 
3. Cloud computing offers a reliable storage 
solution for my institution’s data instead of a 
thumb drive (USB) or portable hard disk. 
(REL3). 
4. Cloud computing offers high uptime and 
availability of the cloud services round the 
clock. (REL4). 
5. The cloud computing service provider can 
recover our institution’s data safely even if it 
gets corrupted by spam or a malware attack. 
(REL5).” 

 Bharadwaj 
(2001)  

 Guptaa, 
Seetharamana & 
Rudolph (2013) 

 

Table 3.5  

Items for Organisational Factors 

“Description No. of 
items 

Organisational Factors (Independent 
Variable) 

Authors  

Top 
Management 

Support 

6 1. The institution’s top management 
advocates the implementation of cloud 
computing. (TMS1) 
2. The institution’s top management 
demonstrates strong leadership and gets 
involved in the process with respect to 
cloud computing. (TMS2) 
3. The institution’s management is willing 
to take risks (financial and organizational) 
involved in CCA. (TMS3) 

 Chwelos, et 
al. (2001) 

 Alam, (2011) 
 Zhu, Li, 

Wang, & 
Chen (2010) 

 Premkumar 
&Roberts 
(1999) 
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4. The institution’s top management is 
aware of the benefits of cloud computing. 
(TMS4) 
5. The institution’s top management is 
likely to consider the adoption of cloud 
computing as strategically important. 
(TMS5) 
6. The institution’s top management 
provides resources for adopting cloud 
computing. (TMS6) 
 
 

Technology 
Readiness 

5  1. Our institution knows how cloud 
computing can be used to support our 
operations. (TR1) 
2. Our institution has the necessary 
technical, managerial and other skills to 
implement cloud computing. (TR2) 
3. Our institutional values and norms 
support the   adoption of cloud computing 
in our operations. (TR3) 
4. Our institution has sufficient 
technological resources to implement cloud 
computing, includinghigh bandwidth 
connectivity to the Internet. (TR4) 
5. Our institution hires highly specialized 
or knowledgeable personnel for cloud 
computing. (TR5)” 

 Ifinedo 
(2011) 

 Oliveira & 
Martins 
(2010) 

 Hemlata et al 
(2015) 

 Oliveira et al. 
(2014) 

 

Table 3.6   

Items for Environmental Factors 

Description No. of items Environment Factors Authors  

Regulatory 
Policy 

6 1. Our country’s laws and regulations 
facilitate the use of cloud computing. (RP1) 
2. Our country’s laws and regulations today 
are sufficient to protect the use of cloud 
computing. (RP2) 
3. Our government is providing us with 
incentives to adopt cloud computing 
technologies. (RP3) 
4. Our government is active in setting up the 
facilities to enable cloud computing. (RP4) 
5. Our institution is under pressure from 
some government agencies to adopt cloud 
computing technology. (RP5) 

 Tashkandi & 
AlJabri 
(2015) 

 Alam et al 
(2011) 

  Zhu & 
Kraemer 
(2005) 

Table 3.5 continued 
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6. Current laws and regulations do not allow 
us to utilize cloud computing resources and 
services hosted outside our country. (RP6) 
 

Competitive 
Pressure  

3 1. Our institution thinks that cloud 
computing has an influence on competition. 
(CP1) 
2. Our institution is under pressure from 
competitors to adopt cloud computing. 
(CP2) 
3. Some of our competitors have already 
started using cloud computing. (CP3) 

 Ifinedo 
(2011a) 

 Tan & Teo 
(2000) 
Tashkandi & 
AlJabri(2015) 

Culture 10 1. The identity of my tribe is an obstacle to 
an atmosphere of trust toward cloud 
adoption in my institution (CUL1) 
2. The identity of my tribe could be an 
obstacle to thoughts and ideas in my 
institution. (CUL2) 
3. My tribe identity prevents me from 
making suggestions or decisions in my 
institution. (CUL3) 
4. The identity of my tribe could be an 
obstacle to sharing data and to personal 
privacy in my institution. (CUL4) 
5. The tribe culture influences the leaders’ 
decision in my institution to adopting cloud 
computing. (CUL5) 
6. Cloud computing adoption is an 
important need to group rather than 
individual needs. (CUL6) 
7. Developing and adopting new 
technologies requires more freedom and 
fewer tribal restrictions. (CUL7) 
8. Because of tribal identity, it is not easy to 
adopt cloud computing in HEI. (CUL8) 
9. Tribalism supports teamwork and will 
encourage working within a cloud 
computing environment. (CUL9) 
10. Influential people in the tribe should 
establish campaigns in the society to spread 
awareness of CCA and encourage it use. 
(CUL10)” 

Author  
Zoogah 
(2016) 
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Table 3.7   

Measurement Items for Cloud Computing Adoption * Dependent Variable 

Description No. of items Cloud Computing Adoption (DV) Authors 

Cloud 
computing 
adoption  

1 CCA1: - What stage of cloud computing 
adoption is your institution currently 
involved in?  

 Takes no account of cloud 
computing  

 Has evaluated but not planned 
CCA 

 Evaluating cloud  
 Has evaluated and is planning 

adoption  
 Already adopted cloud 

computing. 

 Thiesse et al 
(2011) 

 Tashkandi 
& AlJabri 
(2015) 

 Oliveira et 
al (2014) 

 

The survey instrument was reviewed and validated through four main stages after 

translating the questionnaires which are content validity, face validity, pre-testing the 

questionnaire, and pilot study. At each stage, the questionnaire was revised and 

refined. The detail of each stage is as follows; 

The questionnaire is divided into three sections. The first comprises the study title, 

brief introduction describing the main purpose of the study, and concludes with 

research contact information. The second section contains items regarding 

demographic characteristics. The remaining section covers the items listed in Tables 

3.4 to 3.8. There are nine questions altogether in the second section, and fifty three in 

the third section. A five-point Likert-scale was used for all the items in the 

questionnaire. Part 3 has 21 items referring to the technological context in terms of 

relative advantage, security, compatibility and reliability. “A second group of 11 items 

examines organisational factors in terms of top management support and technology 

readiness, and a third of 19 items investigates the environmental context in terms of 
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competitive pressure, regulatory policy and culture. The remaining item in Part 3 is 

one item about the CCA policy of the institution. CCA in the context of this study 

refers to the degree at which an education institution has adopted or is planning to 

adopt cloud computing. Instead of modeling the dependent variable as a mere binary 

variable, as is common in many cloud adoption research (Thiesse et al (2011), 

Tashkandi & AlJabri (2015), we follow the approach taken by Oliveira et al (2014), 

which better suits a study of education institutions in the process of adopting a new 

technology. Cloud adoption was measured with one item. The questionnaire is 

presented in full in Appendix B. Given the importance of the respondents clearly 

understanding the questionnaire, it was translated from English into Arabic and again 

from Arabic into English by a native Arabic speaker who is fluent in both languages. 

The Arabic questionnaire was translated back into English by another person with the 

same qualifications. The following section describes the content validity process.” 

3.4.4 Content Validity  

Before using the instrument for the actual data collection, it is recommended to assess 

its suitability (Straub, 1989; Sekaran & Bougie, 2010). Content validity was tested to 

make sure that the items used to measure the variables are considered appropriate, 

adequate and correspond to the concept they intend to measure. This type of validity 

can be carried out using a panel of experts who read and review the instrument and 

check whether the items adequately represent the intended constructs and whether 

their wording is clear, understandable and free of ambiguity (Straub, 1989; Sekaran & 

Bougie, 2010).  
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“Good design increases the response rate and motivates the respondents to give 

complete and accurate data. Following the advice of Sekaran (2010), the questionnaire 

was translated from English into Arabic and back from Arabic into English by two 

different people as explained above. The final copy was compared with the original to 

ensure consistency and accuracy.” A copy of the Arabic questionnaire can be found at 

Appendix C. Senior lecturers and professors from the different universities in Yemen 

were approached to assess the questionnaire and to give feedback on its wording, 

comprehensibility and overall design. The survey instrument was reviewed and 

validated by a panel of experts, as shown in Table 3.8. The experts are from local and 

international universities and include associate professors and Masters and PhD 

degree students.  This step concluded the content validity phase.  

3.4.5 Pre-testing the questionnaire 

“Pre-testing the questionnaire for content validity was to ensure that the questionnaire 

delivered the right data of the right quality. Pre-testing identifies if the survey has any 

logic problems, if it is too hard to understand, if the wording of questions is 

ambiguous, or if it has any response bias (Lavrakas, 2008). Pre-testing was conducted 

in two phases by the ten experts listed in Table 3.8, five in each phase. The first phase 

resulted in amendments to the wording, and the addition of further explanation. The 

second phase confirmed that the questions were now clear and appropriate.” 
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Table 3.8    

Questionnaire pre-test modification 

 Name Field of 
Specialisation 

Result/Outcome 

Fi
rs

t P
re

se
nt

at
io

n 

A1 PhD in IT  

- Modified the main covering letter to be more 
precise and explain the purpose of the 
questionnaire. 

- Changed and updated some questions in the 
demographics section. 

- Modified all the items for the different variables 
in all the cloud computing areas (in the English 
language) to facilitate understanding of the 
Likert scale of measurement. 

- Recommended collecting the questionnaires 
face to face to answer any queries and to 
increase the response rate. 

B1 PhD in IT  

- Modified some items in the field of culture 
factors.  

- Suggested modification to the compatibility 
questions (section 3), to make them more 
understandable. 

C1 MSc in IS  
- Modified the wording (in Arabic) of some items 

in different fields (see Appendix C) 

D1 
PhD in Project 
Management 

- Suggested modification of the formulation of 
the Independent Variable (Regulatory policy) 
in part3 to facilitate understanding and 
response.  

E1 
MSc in Project 
Management 

- Modified an item in the field of security factor 
(in English), which needed more explanation  

Se
co

nd
 P

re
se

nt
at

io
n 

A2 
PhD in English 

literature 

- Everything was clear and understandable; 
minor translating corrections the Arabic 
version. 

B2 
MSc in 

Information 
Management 

- Everything was clear and understandable 

C2 PhD in IT  - Everything was clear and understandable 
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D2 
BSc in 

Computer 
Networking. 

- Everything was clear and understandable 

E2 
PhD in 

BusinessIT 
- Everything was clear and understandable and 

no correction was required. 

3.4.6 Face validity 

“Weiner (2003) highlighted that the measurement instrument for data collection needs 

to be validated to ensure high quality data. Sekaran and Bougie (2016) proposed 

several types of validity test for determining the integrity of measures: face and 

content validity (the latter described in section 3.4.4). Salkind (2010) referred to face 

validity as a method of testing whether the instrument appears to measure what it is 

designed for. The survey was reviewed and validated by seven experts, as shown in 

Table 3.9.  

Table 3.9   

Results of the Face Validity 

Name Country Field of 
Specialisation 

Outcome 

Expert A 
 

Saudi Arabia 
(Aldammam) 

 

PhD in 
IT  

 Added some remarks in part 1 
of the questionnaire on 
respondents’ demographic 
data: atheir work performance 
and years of experience. 

Expert B 
 
 

Yemen 
(Amran) 

 

Professor in IT 
(Cloud computing) 

 

 Modification of wording in 
different parts to make it more 
understandable to the 
respondents. 

Expert C 
 
 

Malaysia  
(Kuala Lumpur) 

 

PhD in computer 
science  

 Length of survey was 
decreased and various 
questions were reworded for 
improved clarity. 

Table 3.8 continued 
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Expert D 
 
 

Qatar 
(Doha)  

 
Professor in IT 

 Audited the English language 
of the first draft of the 
questionnaire and modified 
some words. 

 Proposed the words of the 
rating scale (the five- point 
Likert scale) for each field. 

Expert E 
 

 Malaysia 
(Pahang) 

 
 

PhD Student in 
Information 

System  

 Audited the covering letter 
and the general structure of 
the questionnaire. 

Expert F 
 

Sana’a 
(Yemen) 

 

MSc in English 
Literature. 

 Audited the Arabic language 
in the translation of the 
questionnaire. 

Expert G 
 
 

(Istanbul) 
Turkey 

 

PhD student in 
Urban Planning 

 

 Reviewed English language 
and checked Arabic 
translation of the 
questionnaire. 

 

They included specialists in IT (cloud computing) as well as statistics, as 

recommended by Salkind (2010). The draft questionnaire was delivered by hand and 

by email at different times, and many useful and important modifications were made 

on the specialists’ recommendation. The length of the survey was reduced as a result 

of the feedback, and various questions were reworded for improved clarity.” 

3.5 Pilot study 

Conducting a pilot study on a small number of respondents is a necessary step that 

precedes the actual data collection in order to validate the study’s measurement 

instrument, to further enhance it, to standardise it and to support its reliability (Straub, 

1989; Sekaran, 2003; Sekaran & Bougie, 2010). After the modifications from the 

content validity, pre-testing and face validity phases, a trial run of the questionnaire 

was made before circulating it to the whole sample, to get valuable responses and 

Table 3.9 continued 
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detect areas of possible shortcomings (Thomas, 2004). Bell (1996, cited in Naoum, 

2007) described the pilot study as getting the bugs out of the instrument 

(questionnaire) so that subjects in the primary study will experience no difficulties in 

completing it; the researcher can carry out a preliminary analysis to see whether the 

wording and format of questions will present any difficulties when the main data are 

analysed. 

The size of the pilot sample depends on how big the actual sample is, but 30-50 is 

usually enough to identify any significant bugs in the system (Thomas, 2004). 

Accordingly, 35 copies of the questionnaire were distributed conveniently to 

respondents from the target group in HEIs. They were collected, coded and analysed 

using the Statistical Package for the Social Sciences (SPSS) version 25. The software 

Smart PLS 2.0 (Ringle, Wende & Will, 2015) was used to analyse the participants’ 

responses, as it is capable of analysing small sample sizes (Hair, Hult, Ringle & 

Sarstedt, 2014). The pilot data were tested for reliability and validity. The reliability 

of the measurement instrument is an important issue as it refers to the accuracy and 

consistency of the measurement instrument (Sekaran & Bougie, 2010). The validity 

was also tested, to ensure that the instrument truly measured the intended constructs 

(Straub, 1989; Sekaran & Bougie, 2010). 

Based on the data collected from the pilot study, the reliability of the instrument was 

tested. The overall results of the pilot survey as seen in Appendix D and E were 

satisfactory, Cronbach’s alpha greater than 0.7 for all variables. Following 

modification, the final draft was used to collect data from the actual respondents. 



 

 123 

3.5.1 Statistical validity of the questionnaire  

In quantitative research, validity is the extent to which a study using a particular tool 

measures what it sets out to measure (Sekaran & Bougie, 2010). To ensure the validity 

of the questionnaire, a correlation statistical test was applied, in this case the Pearson 

test. This statistical test measures the correlation coefficient between each 

construct/factor and all the other factors/constructs in the questionnaire that have the 

same level of rating scale (five-point Likert scale) (Garson, 2013). As shown in 

Appendix D, the significance values (p-values) are less than 0.05, which indicates that 

the correlation coefficients of all the constructs/factors are significant at α = 0.05. 

Thus, the fields are valid to measure what they set out to measure.  

3.5.2 Reliability test  

Reliability is the degree of consistency or dependability with which an instrument (the 

questionnaire in this study) measures what it is designed to measure. For most 

purposes, Cronbach’s alpha coefficient values of more than 0.7 are considered good 

(Ramayah, 2011; Hair et al., 2014), but values of more than 0.5 are acceptable. As 

shown in Appendix E, Cronbach ‘s coefficient alpha (α) was calculated. The results 

were in the range 0.710 to 0.951. The criteria internal consistency reliability, 

Cronbach’s Alpha were satisfactory. As the minimum value for Cronbach’s Alpha was 

0.710 within the constructs and all above the recommended threshold of 0.7. The 

analysis of findings from the pilot study was satisfactory, and the reliability tests are 

reported in Appendix E.  Following these successful results, the questionnaire was 

adopted.  
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3.6 Data Collection  

There is a relationship between the data collection method employed and the quality 

of the results obtained (Saunders et al., 2003). In this study, data was collected from 

respondents through a questionnaire. The questionnaire and covering letter were 

distributed after obtaining approval from the HEIs’ top management. The target 

respondents from the country’s 38 universities are knowledgeable about their 

individual institutions’ IT organisation, environmental context, CCA policy and 

decision making.  

The questionnaire was distributed to Chief Information Officers (CIOs), Chief 

Technical Officers (CTOs), IT managers/Director, a president, vice presidents of IT, 

the Dean of the Computing (IT) School, general supervisors, members of IT strategy 

teams and others. Section one covers the demographic profile of the respondents, and 

the second section questions related to the key variables. The survey was conducted 

during the second quarter of 2017. In all the targeted universities, some of the 

colleagues and IT professionals assisted in distributing and collecting the 

questionnaires, which took 15-20 minutes to complete.  

 Population and Sampling 

The procedure of sampling begins with the identity of the population which is the 

source of data; hence, the targeted population must be correct and the sample carefully 

chosen. Sampling is defined by Saunders, Lewis and Thornhill (2011) as the process 

of selecting cases from a whole population, referring to the list of population elements 

from which the sample is drawn. These elements can be individuals, institutions, 

geographic areas or other units (Churchill, Brown & Suter, 2010; Michael & Earl, 
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2012). Sekaran and Bougie (2016) and Cavana, Delahaye and Sekaran (2001) state 

that the population refers to the whole group of people or organisations that a 

researcher is interested in. The survey acquires personal and social facts, beliefs and 

attitudes (Kerlinger & Pedhazur, 1973), and the level of data collection is defined by 

the unit of analysis selected, usually organisational and individual entities in the 

context of acceptance of ICT innovation (Ramdani, 2008). In this case, the 

organisation itself, from the sample frame of Yemen’s 38 HEIs (Ministry of Higher 

Education, 2016), is the unit of analysis. The unit of analysis for this study will be the 

organisational level. Thus, the respondents in the sample will be the Chief Information 

Officers (CIOs), Chief Technical Officers (CTOs), IT managers, President and Vice 

Presidents of IT, Deans of Computing(IT) Schools, general supervisor, IT strategists 

and others; all are involved in decision making related to IT resources and services. 

Sample size refers to the number of units that need to be surveyed to obtain precise 

and reliable findings (Fink, 1995). A census sampling study occurs if the whole 

population is very small or is intended to include the whole population (Zikmund, 

2003), and is a reliable and accurate method. A census sampling is a study of every 

unit, everyone or everything, in a population. It is known as a complete enumeration, 

which means a complete count, it is called a census sample because data is gathered 

on every member of the population (Zikmund, 2003).  As there are only 38 Yemeni 

universities it was decided to include the whole population. The respondents selected 

were described in section 3.6, their knowledge confirming their ability to fully answer 

virtually all questions. As Yemeni HEIs are located throughout different regions, the 
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questionnaires were self-administered. Chapter 2 (section 2.7 and Appedix F) shows 

a list of the HEIs.  

3.7 Data Analysis 

Data analysis entails the process of transforming the data collected through the 

questionnaire into meaningful insights and statistical inference. It consists of data 

screening, i.e. inputting missing data, detection of outliers, normalisation of the data, 

reliability, and construct and content validity The data screening is performed to 

ensure that the data is suitable for drawing inferences (Hair, Black, Babin, Anderson 

& Tatham, 2010). The hypotheses are tested using correlation and regression 

techniques as statistical analysis methods. 

In this section, the data analysis will be explained to show how the relationships 

between technology, organisation and environmental dimensions, and the moderating 

variable on CCA, were tested. SmartPLS version 3 is used, for five major techniques: 

descriptive statistics, factor and reliability analysis, correlation analysis and regression 

analysis. The research hypotheses are tested by structure equation modelling (SEM) 

using the software application SmartPls 3.0 (Ringle, Wende & Will, 2015). SEM is 

considered as the best second generation multivariate method that meets this purpose 

(Hoyle, 1995; Kline, 2011). It has two major functions:  measurement (i.e what are 

the things to be measured, how should they be measured and how are the reliability 

and validity conditions met); and explaining the relationship among the variables 

which are complex and unobserved (Hair et al., 2010). SEM is deemed the most 

appropriate method for testing the conceptual model and hypotheses in this study. 
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Quantitative data is expressed numerically and is measured by statistical analysis 

(Hossein, 2007). The quantitative approach is used to examine not only the 

relationships between the variables already identified, but also the moderating effect 

of the culture on these relationships (see Figure 3.2). Structural Equation Modelling 

(SEM) and particularly the PLS method analysed the survey observations and tested 

the study hypotheses.   

The theoretical model against which to test the hypotheses has already been described. 

While it was largely based on literature concerning CCA, results from early studies in 

other ICT domains have also been explored and generalized.  

 Structure Equation Modelling 

 

SEM is a general statistical modelling technique, widely used in the behavioural 

sciences to analyse relationships among variables. It is effectively a combination of 

factor analysis and regression or path analysis (Hox and Bechger, 1998). Theoretical 

constructs are represented by latent variables and the relationships between them by 

regression or path coefficients between the observed variables, giving the alternative 

name covariance structure modelling. However, formative measurement is 

conceptually ambiguous (Edwards, 2011). Others (Jarvis, Mackenzie and Podsakoff, 

2003; MacKenzie, Podsakoff and Jarvis, 2005; Devinney et al., 2008) agree that the 

formative model does not have a “common cause” for items in the construct, so among 

items are uncorrelated. The reflective measurement model is used for this study as the 

constructs are interrelated and have strong correlation. SEM is considered as the best 

second generation multivariate method that meets the purpose (Kline, 2015). This 
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study therefore adopts a two-step process to assess and report on the findings of the 

PLS-SEM path model, following recommendations by Reinartz, Haenlein, and 

Henseler (2009), and as explained in Figure 3.3.  

 

 

  Figure 3.3. The Two Steps Process of PLS Path Model Assessment. 

*Sources (Reinartz et al, 2009; Hair et al., 2014). 

 

Evaluation of the model is thus in two phases. First, the evaluation of the measurement 

model is used for calculate main reliability, convergent and also discriminant validity 

for variables. Secondly, the evaluation of SEM analysis identifies the relationships 

between variables and their strength. Results of the analysis indicate the significance 

of the path coefficients between the independent and dependent variables. The validity 

of the instrument as assessed by convergent or discriminant validity tests will be 

discussed further in Chapter Five. 

Assessment of 
Measurement 

Model 

• Examining individual item reliability 
• Ascertaining internal consistency reliability 
• Ascertaining convergent validity  
• Ascertaining discriminant validity 

Assessment of 
Structural  

Model 

• Assessing the significance of path coefficients 
• Evaluating the level of R-squared values 
• Determining the effect size 
• Ascertaining the predictive relevance 
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3.8 Summary 

This chapter explained the methodology and the research design of the study. There 

were six phases: the literature review analysis, preliminary study, development of 

conceptual model, pilot, data collection and data analysis. A mixed-methods approach 

was employed, where the data was collected through interviews and survey.  The main 

motive for the inclusion of this approach was to enable experts to review to the full 

conformity of the model. This phase explored those factors that affect CCA and feed 

into the larger-scale quantitative research. Results based on the preliminary study 

examination were intended to enrich the articulation of the study hypotheses and 

utilized in the development of the questionnaire. The interviewees were ten experts 

who discussed the factors used to develop the conceptual model for CCA in Yemeni 

HEIs. Survey respondents were selected from key people involved in the decision-

making process for technology adoption. The data and hypotheses were analysed 

using the Smart PLS SEM technique and SPSS. The next chapter discusses the 

analysis and results. 
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CHAPTER FOUR 

ANALYSIS AND RESULTS 

4.1 Introduction 

The purpose of this study was to investigate the factors affecting the adoption of cloud 

computing adoption by all universities in Yemen. The dependent variable was cloud 

computing adoption (i.e. CCA), and the independent variables (a) relative advantage, 

(b) reliability, (c) compatibility, (d) security, (e) technology readiness, (f) top 

management support, (g) regulatory policy, (h) and competitive pressure. The study 

also incorporated culture as a moderating variable. The chapter contains the findings 

of the data analysis, examined in relationship to theoretical research model. The 

chapter also presents the results of data analyzed by applying Structural Equation 

Modelling (SEM) using Partial Least Squares (PLS) path modelling. The first sections 

report the survey’s response rate, data screening and preliminary analysis. The main 

results are then presented in two main sections. The first concerns assessment of the 

measurement model, in which the individual items reliability, convergent validity, 

internal consistency reliability, and discriminant validity were ascertained. The second 

reports the structural model based on significance of path coefficients, effect size, R2 

values, and predictive relevance of the model, before reporting the findings of the 

moderating analysis. 

4.2 Response Rate 

The number and distribution of the questionnaires and target respondents was 

discussed in Chapter Three. Of the 433 questionnaires distributed, 351 were returned, 
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giving a response rate of 81%. Of these, twenty-three were incomplete; a remaining 

of 328 usable surveys were utilized for further analysis, a 75.7% valid response rate. 

Sekaran (2003) proposed that a response rate of 60% is sufficient (see Table 4.1), and 

our high response rate results from use of the census -sampling technique. 

Table 4.1   

Response Rate of the Questionnaire 

4.3 Data Screening and Preliminary Analysis 

The data screening ensures that no ambiguous data characteristics will negatively 

affect the results, giving researchers a better understanding of the data collected and 

identifying any possible violations of the key assumptions regarding the application 

of multivariate techniques of data analysis, (Sekaran & Bougie, 2016). Prior to the 

initial data screening, the data from all 328 usable questionnaires were coded and 

entered into SPSS version 25. A preliminary analysis was conducted to identify 

missing values, assess outliers, and perform normality and multicollinearity tests (Hair 

et al., 2010). 

Response Frequency/Rate 
No. of distributed questionnaires 433 
Returned questionnaires 351 
Return and Usable  questionnaires 328 
Return and Excluded questionnaires 23 
Questionnaires not returned 82 
Response rate    81% 
Valid response rate 75.7% 
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4.3.1 Missing Values 

 In the original SPSS dataset, out of the 20,664 data points, 49 were randomly missed, 

which accounted for 0.23%. Specifically, relative advantage had five missing values, 

compatibility and culture 4 missing values each, security, technology and competitive 

pressure 7 missing values each; reliability 9 missing values, and top management 

support and regulatory policy 3 missing values each. Although there is no acceptable 

percentage of missing values, researchers have generally agreed that a missing rate of 

5% or less is non-significant in a data set for making a valid statistical inferences 

(Tabachnick & Fidell, 2013); in this case, mean substitution is the easiest way of 

replacing missing values (Raymond, 1986; Little & Rubin, 1987; Tabachnick & 

Fidell, 2013). Table 4.2 shows the total and percentage of missing values in the present 

study. 

Table 4.2  

Total and Percentage of Missing Values 

Latent Variables Number of Missing Values 
RA 5 

COM 4 
SEC 7 
REL 9 
TMS 3 
TR 8 
RP 3 
CP 6 

CUL 4 
Total 

 
Percentage 

49 out of 20,664 data points 
 

.23%. 
Note: Percentage of missing values is obtained by dividing the total number of randomly 
missing values for the entire data set by total number of data points multiplied by 100. 
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4.3.2 Test of Normality 

Although Reinartz, Haenlein and Henseler (2009), and Wetzels, Odekerken-Schroder 

and Van Oppen, (2009) have traditionally assumed that PLS SEM provides accurate 

model estimations in situations with extremely non-normal data, this assumption may 

prove false. Hair et al. (2010) recommended that scholars perform a normality test on 

the data. Highly skewed or kurtosis data can inflate the bootstrapped standard error 

estimates (Chernick, 2012) which in turn underestimates the statistical significance of 

the path coefficients (Ringle, Sarstedt, & Straub, 2012). The researcher therefore 

conducted normality and extreme-value testing, with the results shown in Appendix 

G for Variables Normality Test Result. 

The skew of the sample ranged from −.657 to. .568, and kurtosis from −.649 to 1.066, 

meaning that the skewness is near 1 and the kurtosis exceeded the value proposed by 

Bulmer (1979) in which the acceptable ranges are respectively −1 and 1. Therefore, 

the PLS-SEM is used in this study for the statistical analysis. Exploratory research is 

carried out for predicting research objectives and developing the adopted theory. Hair 

et al. (2014) stated that PLS SEM is an exploratory methodology that relies on primary 

or secondary data; Chin and Newsted (1999) believed that the PLS approach is suitable 

with respect to the researcher’s prediction-oriented objective, does not require normal 

data distribution and accommodates small sample sizes. This type of structure 

modelling provides R2 values and indicates the significance of relationships among 

constructs and moderating the construct in order to demonstrate how well the model 

is performing. 
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4.3.3  Multicollinearity Test 

Multicollinearity test refers to a situation in which one or more independent latent 

constructs are strongly correlated. The presence of multicollinearity among the 

independent latent constructs can substantially distort the estimates of regression 

coefficients and their statistical significance tests (Chatterjee & Yilmaz, 1992; Hair, 

Black, Babin, Anderson, & Tatham, 2006). In particular, multicollinearity increases 

standard error in the coefficients, which in turn renders the coefficients statistically 

non-significant (Tabachnick & Fidell, 2013). To detect multicollinearity, two methods 

were used in the present study (Chatterjee & Yilmaz, 1992). First, the correlation 

matrix of the exogenous latent constructs was examined. According to to Kline (2015), 

a correlation coefficient of 0.850 and above indicates multicollinearity between 

idependent latent constructs. Table 4.3 shows the correlation matrix of all the 

independent latent constructs. 

Table 4.3  

Correlation Matrix of the Exogenous Latent Constructs 

 RP SEC COM REL TR RA CP CUL TMS 
RA 1         
SEC .553** 1        
COM .669** .796** 1       
REL .683** .840** .815** 1      
TR .591** .861** .831** .865** 1     
RA .541** .857** .788** .713** .781** 1    
CP .462** .583** .672** .675** .596** .622** 1   

CUL -.573** -.837** -
.821** -.746** -.797** -

.949** 
-

.732** 1  

TMS .308 .416* .634** .435** .502** .421* .759** -.597** 1 
**. Correlation is significant at the 0.01 level (1-tailed).  
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As shown in the Table 4.3, the correlations between the independent latent constructs 

were sufficiently below the suggested threshold values of .850 or more, which 

suggests that they were independent and not highly correlated. Secondly, following 

examination of the correlation matrix, the variance inflated factor (VIF), tolerance 

value and condition index were examined to detect any multicollinearity problems. 

Hair, Ringle and Sarstedt (2011) suggested that multicollinearity is a concern if the 

VIF value is higher than 5 and the tolerance value less than .20. Table 4.4 shows the 

VIF values, tolerance values, and condition indices for the independent latent 

constructs. 

Table 4.4  

Tolerance and Variance Inflation Factors (VIF) 

Latent constructs Collinearity Statistics 
Tolerance Outer VIF Values 

RA .289 3.463 
SEC .353 2.830 
COM .273 3.660 
REL .267 3.739 
TR .293 3.411 
RA .570 1.754 
CP .563 1.776 

TMS .609 1.643 
 

It indicates that multicollinearity was not occur between the independent variables as 

all VIF values were less than 5 and tolerance values exceeded .20. Thus, 

multicollinearity is not an issue in the present study. Subsequently, the next analysis 

should be proceeded without any hesitates or doubts. 
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4.4 Demographic Profile of the Respondents  

This section describes the demographic profiles of the respondents based one the 

demographic information in every university, as outlined in Table 4.5.   

Table 4.5  

Demographic Characteristics of the Respondents 

Variables Category N % 

Gender of respondents      

 Male 261 79.57 

 Female 67 20.43 

Respondents’ age (years)    

 18-25 12 3.65 
 26-35 76 23.17 
 36-50 156 47.56 
 51-65 77 23.47 
 more than 66 7 2.13 
    
Respondents’ Experience    
 Less than 2 years 10 3.04 
 3-5 years 64 19.51 
 6-10 years 133 40.54 
 11-20 years 112 34.14 
 > 21 years 9 2.74 
    
Educational level    
 Associate degree 12 3.66 
 Bachelor 57 17.38 
 Master 70 24.39 
 Doctoral 163 41.46 
 Others 43 13.11 

A large majority of the respondents (261, 79.57%) were male and the remaining 67 

(20.43%) female. This reflects the study conducted by de-Lara and Tacoronte (2007), 

where the majority of university staff (64.6%) were male. Distribution by age showed 

a normal curve, with nearly half in the 36–55 age group and nearly a quarter in the 

groups on each side, 26–35 and 51–65. compared to their female counterparts (35.4%). 

Regarding the age group, 47.56% of the participants were in the age group of 36-50 

Table 4.5 continued 
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years with a number of 156 respondents, following via those in the age cluster of 51–

65 years by 77 participants and 23.47% of the total respondent’s percentage. In the 

age group of 26–35 years, there were 76 respondents, representing 23.17% of the 

sample and ages of 18–25 with 3.65% with number of twelve respondents. The 

smallest more than 66 years old are only seven respondents, which accounted for 

2.13% of the sample.  

Respondents’ years of experience follow a similar pattern, with133 (40.54%) having 

6–10 years of experience and 112 (34.14%) 11–20 years. Regarding the 3–5 years of 

experience, only 64 respondents were having the experienced years for the sample size 

with 19.51%. This is followed by ten respondents who have more than 21 years of 

experience with and 3.04% of entire sample size. The smallest category is less than 2 

years of experience, with only nine respondents, which accounted for 2.74% of the 

sample. Additionally, in terms of educational qualifications, 41.46% of the 

participants held doctorates, 24.39% had reached Masters level, and 17.38% Bachelor 

level; Others with different educational specialisation and courses (11.3%), finally 

with Associate degree has the smallest percentage of the sample size (3.66%). 

Table 4.6   

Institutional Characteristics 

Variables Category N % 
No. of students    
 less than 5,000 14 36.84 
 5,000 – 10,000 10 26.31 
 10,001 or more 14 36.84 
    
No. of staff    
 500 or less 20 52.31 
 501 – 2,000 10 26.31 
 2,001 – 10,000 8 21.05 
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Position    
 President 6 1.83 
 VP of IT 38 11.59 
 CTO 35 10.67 
 CIO 34 10.37 
 IT Dean 37 11.28 
 IT Manager/Director 38 11.59 
 General Supervisor 33 10.06 
 IT Strategist 25 7.62 
 Others 82 25 
Institution type    
 Public 15 39.5 
 Private 23 60.5 

 
The sample of this research was selected to include the target respondents at superior 

levels in Yemen’s universities. The criteria of research’s respondents being stated in 

Table 4.6. (1.83%) of the study participants were President. The Vice President (VP) 

of IT respondents were 11.59%  expected, most of the categories were represented by 

10-20% of the population. The respondent with title of Chief Technical Officers 

(CTOs) were 10.65. CIO were 10.37. IT Dean and IT manager represent 11.28% and 

11.59 from the response. General supervisors and IT strategists (10.06% and 7.62% 

respectively) were retained in the data set. The 25% who not include Chief Information 

Officers (CIOs), IT director, or IT manager was retained in the data set because they 

make decisions depend on the CCA at institutions, as were 4 respondents not involved 

directly in decision making on CCA (two IT directors and two IT managers) because 

their positions make them knowledgeable about the decisions regarding CCA. Almost 

40% of the participants represented public institutions and over 60% private 

institutions. The number of target people was widely spread over the participating 

institutions.  

Table 4.6 continued 
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4.5 Assessment of Measurement Model 

By using PLS-SEM, the conceptual research model was evaluated in two steps, the 

evaluation of the structural model (the inner model) and of the measurement model 

(the outer model) (Chin, 2010, Hair et al., 2011). Assessment of the measurement 

model or what is alternatively called the outer model determines individual item 

reliability, internal consistency reliability, content validity, convergent validity, and 

discriminant validity (Reinartz, Haenlein, & Henseler, 2009; Hair et al., 2010, 2014) 

as shows in Figure 4.1. Assessment of the structural model is described in section 5.8. 

 

 

  Figure 4.1 Measurement Model 
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4.5.1 Individual Item Reliability   

The measurement model is assessed by examining the outer loadings of each construct 

item (Duarte & Raposo, 2010; Hair et al., 2010, 2014). According to the latter, the rule 

of thumb retains items with loadings below 0.40; and .70, out of 52 items, 19 were 

deleted because their loading was below this threshold of 0.40. The remaining 34 items 

had loadings between 0.705 and 0.989 (see Table 4.7). 

 

4.5.2 Internal Consistency Reliability 

Internal consistency reliability refers to the extent to which all components are 

measured by a particular (similar concept (Young-Chan & Sun-Kyu, 2007). 

Composite reliability coefficient and Cronbach’s alpha coefficient are the most 

frequently used to estimate the internal consistency reliability of items in marketing 

research (Peterson & Kim, 2013). The composite reliability coefficient was chosen to 

ascertain the internal consistency reliability of measures adopted in the present study. 

   

The justification for using composite reliability coefficient, is because composite 

reliability coefficient provides a better estimate of reliability bias; Cronbach’s alpha 

coefficient assumes that all items contribute equally to its construct without 

considering the actual contribution of individual loadings (Götz, Liehr-Gobbers & 

Krafft, 2010) and may over- or underestimate the reliability scale. Nevertheless, 

Cronbach’s Alpha as a whole for all items is above the 0.7, which is considered as 

good reliability as it is above Hair et al. (2010) recommended value. 
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Composite reliability takes into account that indicators have different loadings; it can 

be explained in the same way as Cronbach’s alpha, that is, no matter which particular 

reliability coefficient is used, an internal consistency reliability value above 0.70 is 

regarded as satisfactory, whereas a value below 0.60 indicates a lack of reliability. 

However, in this study the explanation of internal consistence reliability using the 

composite reliability coefficient was based on the rule of thumb provided by Bagozzi 

and Yi (1988). Furthermore, as recently suggested by Hair et al. (2010) composite 

reliability coefficient should be at least .70 or more. See Table 4.7 illustrates the 

composite reliability, the coefficients of the latent constructs. 

Table 4.7  

Item Loadings, Average Variance Extracted and Composite Reliability 

Constructs Items Loadings Composite 
Reliability (CR) 

Average 
Variance 

Extracted (AVE) 
Culture  

CUL1 
CUL2 
CUL3 
CUL4 
CUL5 
CUL8 
CUL9 

 
0.831 
0.865 
0.834 
0.876 
0.818 
0.727 
0.730 

0.932 0.662 

Competitive Pressure 
 

 
CP1 
CP2 
CP3 

 
0.819 
0.859 
0.815 

0.870 0.691 

Top Management 
System 

 
TMS4 
TMS5 
TMS6 

 
0.720 
0.705 
0.727 

0.761 0.515 
 

Technology Readiness  
TR2 
TR3 
TR5 

 
0.848 
0.852 
0.846 

0.885 0.720 

Compatibility  
COM2 
COM3 
COM4 
COM5 

 
0.838 
0.879 
0.870 
0.815 

0.913 0.724 
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4.5.3 Convergent Validity   

The measurement model was also examined for convergent validity (Devinney et al., 

2008), which refers to the extent to which items truly represent the intended latent 

construct and indeed correlate with other measures of the same latent construct (Hair 

et al., 2010). The indicators were evaluated using Average Variance Extracted (AVE) 

as suggested by Hair et al. (2010). Chin (1998) recommended that the AVE of each 

latent construct should be 0.50 or more, and in this study they AVE showed high 

loadings (> .50) (see Table 4.7). 

4.5.4 Discriminant Validity 

Discriminant validity refers to the extent to which a particular latent variable is 

different from the other latent variables (Duarte & Raposo, 2010). It was ascertained 

Relative Advantage  
RA3 
RA4 
RA6 

 
0.808 
0.789 
0.793 

0.839 0.635 

Reliability  
REL1 
REL2 
REL3 
REL4 

 
0.855 
0.841 
0.852 
0.803 

0.904 0.703 

Security  
SEC2 
SEC3 
SEC5 

 
0.903 
0.918 
0.881 

0.928 0.811 

Regulatory Policy  
RP1 
RP3 

 
0.903 
0.889 

0.890 0.802 

Cloud Computing 
Adoption CCA1  

 
0.989 

 0.989 0.989 

Table 4.7 continued 
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using AVE as suggested by Fornell and Larcker (1981), accomplished by comparing 

the squared correlation of the paired constructs with the AVE of each construct. 

Discriminant validity for reflective constructs occurs when the loadings of the items 

of a construct is an order of magnitude above the loadings for other constructs 

(loadings higher by 0.1) and the square root of the AVE for each construct is much 

higher than the correlations among pairs of constructs, above 0.5 (Fornell & Larcker, 

1981). Following Chin's (1998) criterion, discriminant validity was determined by 

comparing the indicator loadings with other reflective indicators in the cross-loading 

table. To achieve adequate discriminant validity, the square root of the AVE should 

be greater than the correlations among latent constructs. As shown in Table 4.7, the 

AVE values are acceptable, ranging between 0.515 and 0.989. The correlations among 

the first-order variables were compared with the square root of the AVE (values in 

bold face). The Table 4.8 also shows that the square root of the AVE were all greater 

than the correlations among latent variables, suggesting adequate discriminant validity 

(Fornell & Larcker, 1981). 
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Table 4.8   

Latent Variable Correlations and Square Roots of Average Variance Extracted 

 Latent  
Variables CCA COM CP CUL RA REL RP SEC TMS TR 

CCA 1.000                   
COM 0.785 0.851                 

CP 0.639 0.576 0.831               
CUL -0.805 -0.684 -0.538 0.813             
RA 0.564 0.520 0.402 -0.458 0.797           

REL 0.763 0.820 0.536 -0.661 0.450 0.838         
RP 0.734 0.629 0.510 -0.929 0.432 0.612 0.896       

SEC 0.754 0.627 0.522 -0.787 0.381 0.610 0.747 0.901     
TMS 0.621 0.478 0.414 -0.610 0.239 0.474 0.570 0.556 0.717   
TR 0.771 0.680 0.491 -0.722 0.467 0.722 0.663 0.685 0.510 0.849 

 

According to Chin (1998), discriminant validity can be ascertained by comparing the 

indicator loadings with cross-loadings. For this study, all the indicator loadings should 

be higher than the cross-loadings, and Table 4.9 compares them with other reflective 

indicators. All were greater than the cross-loadings, suggesting that discriminant 

validity is adequate for further analysis. 

Table 4.9  

Cross Loading 

Constru
cts CUL CP TMS TR COM RA REL SEC RP CCA 

CUL1 0.831 -
0.479 

-0.518 -0.595 -0.605 -
0.444 

-0.576 -0.703 -
0.903 

-
0.678 

CUL2 0.865 -
0.523 

-0.554 -0.671 -0.661 -
0.431 

-0.624 -0.742 -
0.798 

-
0.745 

CUL3 0.834 -
0.434 

-0.503 -0.593 -0.520 -
0.326 

-0.518 -0.633 -
0.889 

-
0.637 

CUL4 0.876 -
0.455 

-0.520 -0.630 -0.620 -
0.399 

-0.601 -0.690 -
0.780 

-
0.710 

CUL5 0.818 -
0.364 

-0.431 -0.559 -0.568 -
0.350 

-0.540 -0.609 -
0.694 

-
0.645 

CUL8 0.727 -
0.392 

-0.422 -0.510 -0.475 -
0.332 

-0.451 -0.525 -
0.602 

-
0.559 

CUL9 0.730 -
0.402 

-0.513 -0.532 -0.413 -
0.309 

-0.424 -0.550 -
0.596 

-
0.589 
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CP1 -
0.431 

0.819 0.325 0.360 0.464 0.327 0.419 0.431 0.418 0.515 

CP2 -
0.454 

0.859 0.343 0.475 0.465 0.319 0.512 0.453 0.439 0.534 

CP3 -
0.456 

0.815 0.363 0.386 0.504 0.355 0.405 0.418 0.415 0.543 

TMS4 -
0.661 

0.427 0.720 0.526 0.445 0.292 0.459 0.590 0.604 0.573 

TMS5 -
0.228 

0.195 0.705 0.227 0.242 0.055 0.217 0.214 0.219 0.336 

TMS6 -
0.267 

0.178 0.727 0.233 0.271 0.084 0.260 0.260 0.269 0.340 

TR2 -
0.557 

0.376 0.401 0.848 0.545 0.340 0.593 0.534 0.506 0.605 

TR3 -
0.625 

0.442 0.442 0.852 0.614 0.453 0.652 0.571 0.580 0.692 

TR5 -
0.650 

0.426 0.452 0.846 0.570 0.387 0.590 0.636 0.597 0.662 

COM2 -
0.563 

0.479 0.399 0.560 0.838 0.491 0.625 0.512 0.518 0.666 

COM3 -
0.619 

0.532 0.422 0.577 0.879 0.448 0.679 0.551 0.574 0.676 

COM4 -
0.591 

0.472 0.387 0.591 0.870 0.429 0.719 0.548 0.529 0.673 

COM5 -
0.591 

0.475 0.130 0.587 0.815 0.402 0.769 0.520 0.520 0.657 

RA3 -
0.392 0.349 0.213 0.374 0.444 0.808 0.397 0.291 0.363 0.466 

RA4 -
0.328 0.276 0.112 0.337 0.375 0.789 0.309 0.265 0.317 0.401 

RA6 -
0.369 0.330 0.235 0.399 0.420 0.793 0.362 0.349 0.348 0.474 

REL1 -
0.572 

0.478 0.434 0.621 0.767 0.418 0.855 0.538 0.514 0.662 

REL2 -
0.525 

0.397 0.335 0.613 0.669 0.349 0.841 0.453 0.483 0.619 

REL3 -
0.545 

0.445 0.394 0.603 0.664 0.360 0.852 0.512 0.523 0.643 

REL4 -
0.573 

0.475 0.422 0.582 0.647 0.378 0.803 0.541 0.530 0.633 

SEC2 -
0.720 

0.467 0.476 0.605 0.596 0.390 0.558 0.903 0.680 0.684 

SEC3 -
0.706 

0.442 0.494 0.631 0.525 0.317 0.544 0.918 0.676 0.671 

SEC5 -
0.701 

0.502 0.532 0.614 0.570 0.322 0.547 0.881 0.661 0.680 

RP1 -
0.831 

0.479 0.518 0.595 0.605 0.444 0.576 0.703 0.903 0.678 

RP3 -
0.834 

0.434 0.503 0.593 0.520 0.326 0.518 0.633 0.889 0.637 

CCA1 -
0.805 

0.639 0.621 0.771 0.785 0.564 0.763 0.754 0.734 1.000 

 

Table 4.9 continued 
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4.6 Assessment of the Structural Model 

This part presents the results of the structural model and tests the hypotheses, 

specifically related to the main effects of independent variables on dependent variable. 

This study applies PLS to standard bootstrapping procedure with 5,000 bootstrap 

samples and 328 cases to assess the significance of the path coefficients (Hair et al., 

2010, 2014; Henseler & Sarstedt, 2013). Bootstrapping is a non-parametric procedure 

that can be applied to test whether coefficients such as outer loadings, outer weights 

and path coefficients are significant, by estimating the standard error for the estimates. 

Figure 4.2 shows the estimates for the full structural model. 

 

 

 

 

Figure 4.2. Structural Model (Full Mode). 
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 Table 4.10   

Structural Model Assessment with all values 

H Relation Original 
Sample  

Standard 
Deviation  T Value P Value Finding 

H1 RA -> CCA 0.131 0.030 4.392 0.000 Supported 
H2 COM -> CCA 0.179 0.044 3.562 0.000 Supported 
H3 SEC -> CCA 0.176 0.038 4.591 0.000 Supported 
H4 REL -> CCA 0.106 0.041 2.601 0.009 Supported 
H5 TMS -> CCA 0.136 0.027 4.971 0.000 Supported 
H6 TR -> CCA 0.158 0.037 4.319 0.000 Supported 
H7 RP -> CCA 0.149 0.059 2.550 0.011 Supported 
H8 CP -> CCA 0.107 0.031 3.470 0.001 Supported 
H9 CUL -> CCA -0.299 0.070 4.286 0.000 Supported 

H10 RA * CUL -> CCA -0.049 0.024 2.081 0.038 Supported 

H11 COM * CUL -> 
CCA -0.133 0.046 2.902 0.004 Supported 

H12 SEC * CUL -> 
CCA 

-0.075 0.036 2.084 0.037 Supported 

H13 REL * CUL -> 
CCA 

-0.124 0.043 2.927 0.003 Supported 

H14 TMS * CUL -> 
CCA 

-0.005 0.024 0.230 0.818 Not Supported 

H15 TR * CUL -> CCA -0.011 0.036 0.288 0.773 Not Supported 
H16 CP * CUL -> CCA -0.026 0.029 0.909 0.364 Not Supported 
H17 RP * CUL -> CCA -0.099 0.042 2.367 0.018 Supported 

H=  Hypothesis, COM = Compatibility, CCA= CCA, CUL= Culture, CP = Competitive Pressure, 
RA= Relative Advantage, REL= Reliability, RP= Regulatory Policy, SEC= Security, TMS= Top 

Management System, TR= Technology Readiness, CCA= Cloud Computing Adoption 

The results of testing all the hypotheses are presented in Table 4.10. First, examining 

the influence of relative advantage (Hypothesis 1) on CCA, the result revealed a 

significant positive relationship (β =0.131, t = 4.392, p < 0.000). Hence Hypothesis 1 

is supported. Hypothesis 2 predicted that compatibility has a significant effect on 

CCA. The findings revealed a significant positive bond between compatibility and 

CCA (β = 0.179, t = 3.562, p < 0.000), supporting this hypothesis. Similarly, 

Hypothesis 3, that proposed a relationship between security and CCA, is fully 

supported as it is statistically significant (β = 0.176, t = 4.591, p > 0.000). For 
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Hypothesis 4, the influence of reliability on CCA, there is a positively significant 

relationship (β = 0.106, t = 2.601, p > 0.009), supporting the hypothesis. 

In examining the influence of top management support on CCA, Hypothesis 5 was 

found to have a significant positive relationship (β = 0.136, t = 4.971, p > 0.000) and 

is thus supported. With respect to Hypothesis 6 predicted that technology readiness is 

positively related to CCA. It was found to have a significant relationship with CCA (β 

= 0.158, t = 4.319, p < 0.000), supporting Hypothesis 6. Regulatory policy was 

predicted in Hypothesis 7 to be positively related to CCA, and the result shows a 

significant negative relationship (β = 0.149, t = 2.550, p < 0.011), so Hypothesis 7 is 

supported. With respect to the results for Hypothesis 8, on the influence of competitive 

pressure on CCA indicate a positively significant relationship (β = 0.107, t = 3.470, p 

> 0.001), supporting this hypothesis.  

Hypothesis 9 predicted that culture has a statistically significant negative relationship 

with CCA. The result (β = −0.299, t = 4.286, p < 0.000) clearly supports this 

hypothesis, showing that when culture increases CCA decreases.  Hypothesis 10 stated 

that culture moderates the relationship between relative advantage and CCA. 

However, the results show that this was statistically significant (β = −0.049, t = 2.081, 

p > 0.038). with respect to the Hypothesis 11 stated that culture moderates the 

relationship between compatibility and CCA. As expected, the results indicate that the 

interaction terms representing compatibility x culture (β = −0.133, t = 2.902, p < 0.004) 

are statistically significant. Hence, Hypothesis 11 is fully supported. Additional, 

Hypothesis 12 stated that culture moderates the relationship between security and 
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CCA; this was found to be statistically significant (β = −0.075, t = 2.084, p > 0.037), 

clearly supporting this hypothesis. 

Hypothesis 13 predicted that culture moderates the relationship between reliability and 

CCA, and this was found to be statistically significant (β = −0.124, t = 2.927, p > 

0.009), supporting the hypothesis. With respect to Hypothesis 14, which predicted that 

culture moderates the relationship between top management support and CCA, the 

results show that this was not statistically significant (β = −0.005, t = 0.230, p > 0.818), 

so this hypothesis is not supported. Hypothesis 15 stated that culture moderates the 

relationship between technology readiness and CCA, but this was not found to be 

statistically significant (β = −0.011, t = 0.288, p < 0.773) and this hypothesis is not 

supported.  For Hypothesis 16, which stated that culture moderates the relationship 

between competitive pressure and CCA, the results indicated that the interaction terms 

representing competitive pressure and culture (β = 0.026, t = 0.909, p < 0.364) were 

statistically not significant. Therefore, Hypothesis 16 is not supported. With respect to 

Hypothesis 17, that culture moderates the relationship between regulatory policy and 

CCA, the result showed the interaction terms representing regulatory policy and CCA 

was statistically significant (β = −0.099, t = 2.367, p > 0.018), and this hypothesis is 

supported 

4.6.1 Assessment of Variance Explained in the Dependent Variable   

In PLS analysis, the predictive power of a particular model is assessed by the R2 values 

of the dependent variables, as well as ascertaining the standard path coefficient for 

each relationship between independent and dependent variables. In addition, to assess 

the structural model in PLS-SEM, there is an R2 value, known as the coefficient of 
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determination (Hair et al., 2010, 2014; Henseler and Sarstedt, 2013). The R2 values 

represent the proportion of variation in the dependent variable that can be explained 

by the independent variables, and are interpreted in the same way as those obtained 

from multiple regression analysis. While the R2 value indicates the amount of variance 

in the construct that is explained by the variables, an acceptable level depends on the 

research context (Hair et al., 2014). Falk and Miller (1992) suggested an R2 value of 

0.10 as a minimum acceptable level. Chin (1998) considered values of 0.67, 0.33, and 

0.19 in PLS-SEM as substantial, moderate and weak, respectively. Table 4.11 

indicates the R2 values of the dependent variable in this study, showing that all the 

independent variables collectively explain 84% of the variance in CCA. 

Table 4.11   

Variance Explained in the Dependent Variable 

As exhibited in Table 4.11, the research model explains 84% of the total variance in 

cloud computing adoption as a dependent variable. This suggests that all the 

independents collectively explain 84% of the variance of CCA. This high rate is 

expressing for validity and adequate of theoretical framework of the current research 

as it is above 60 (Cohen, 1988).  

4.6.2 Effect Size (f2) 

Effect size indicates the relative effect of a particular independent variable on 

dependent  variable(s) by means of changes in the R2 value (Chin, 1998). It is 

calculated as the increase in R2 of the latent variable, to which the path is connected, 

Latent Variables Variance Explained (R2) 
Cloud Computing Adoption (CCA) 0. 84 
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relative to the latent variable’s proportion of unexplained variance; an effect size of 

0.02 is small, 0.15 is medium, and greater than 0.35 is large (Cohen, 1988). The results 

provided by SmartPLS 3 for the effect size of the independent latent variable on the 

dependent latent variable in this study’s structural model are illustrated in Table 4.12 

Table 4.12  

 Effect Size of Predictive Variables 

Predecessor 
latent variables Dependent Variable (R2) 

Incl 
(R2) 
Excl 

Effect 
size (f2) Remarks 

Culture CCA 0.840 0.791 0.231 Medium 
Competitive 

Pressure 
 

CCA 0.840 0.792 0.119 Small 

Top 
Management 

System 
CCA 

0.840 
0.761 0.387 Large 

Technology 
Readiness CCA 0.840 0.799 0.151 Small 

Compatibility CCA 0.840 0.794 0.224 Medium 
Relative 

Advantage CCA 0.840 0.759 0.377 Large 

Reliability CCA 0.840 0.819 0.064 Small 
Security CCA 0.840 0.823 0.035 Small 

Regulatory 
Policy CCA 0.840 0.801 0.198 Medium 

 

As illustrated in Table 4.12, the effect sizes for the the nine independent variables were 

(a) relative advantage, (b) compatibility, (c) security, (d) reliability, (e) technology 

readiness, (f) top management support, (g) regulatory policy, (h) competitive pressure, 

and (h) culture were mentioned in Table 4.12, respectively. Therefore, following 

Cohen's (1988) guideline, the effect sizes of these independent variables on cloud 

computing adoption can be considered variously as small, medium, and large. 

4.6.3 Cross-validated redundancy  



 

 152 

Predictive relevance Q2 is further explored through the employment of a blindfolding 

procedure using the cross-validated redundancy approach. Q2 values of above zero for 

a specific endogenous latent variable are an indication of the predictive relevance of 

that latent variable in explaining the endogenous latent variable (Hair et al., 2014). 

The blindfolding procedure relies on the omission distance. Table 4.13 shows that the 

entire Q2 values are above zero, which means that predictive relevance exists. In other 

words, the high rate of 0.670 asserts the adequate and strength of the theoretical 

foundation beyond the current research (Hair et al., 2014), applying the hypothesized 

model in different setting such as in Yemen. 

Table 4.13  

Values of Predictive Relevance Q2 for the Dependent Variables of Model 

         SSO         SSE                Q² (=1-SSE/SSO) 
CCA 328.000 82.617 0.748 

 

4.7 Testing the Moderating Effects 

The indicator method was applied using PLS SEM to estimate the strength of the 

moderating effect of culture on each of the selected factors as independent factors and 

cloud computing adoption as dependent variable; the present study applied Cohen’s 

(1988) guidelines for determining the effect size. The indicator approach to test this 

moderating effect requires the product terms between the indicators of the latent 

independent variable and those of the latent moderator variable to be created, for use 

as indicators of the interaction term in the structural model (Kenny & Judd, 1984). 

Figure 4.2 and Table 4.10 (as shown is page 144 and 154) show the estimates after 

applying the product indicator to examine the moderating effect of culture on the 
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relationships between the independent and dependent latent variables. The procedure 

was carried out for each of the moderating hypotheses which had been supported 

(compatibility, relative advantage, reliability, security, and regulatory policy). The 

sizes of the moderating effects are indicated in Figures 4.1. 

4.7.1 Compatibility  

With respect, it could be recalled that Hypothesis 11 stated that culture moderates the 

relationship between compatibility and cloud computing adoption. Specifically, this 

relationship is stronger (i.e. more negative) for individuals with high culture than it is 

for individuals with low culture, as expected, the results shown in Table 4.10, Figure 

4.3 indicated that the interaction terms representing compatibility and   culture (β = 

−0.133, t = 2.902, p < 0.004) was statistically significant negatively. Hence, 

Hypothesis 11 was supported. Information from the path coefficients was used to plot 

the moderating effect of culture on the relationship between compatibility and cloud 

computing adoption, following the procedures recommended by Dawson (2013). 

Figure 4.3 shows that the relationship between compatibility   and cloud computing 

adoption is stronger (i.e. more negative) for individuals with high culture than it is for 

individuals with low culture. 
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 Figure 4.3. Interaction Effect of compatibility (COM) and culture (CUL) on cloud 

computing adoption (CCA) 

4.7.2 Relative advantage  

In addition, the results shown in Table 4.10, Figure 4.4, Hypothesis 10 stated that 

culture moderates the relationship between relative advantage and cloud computing 

adoption. Result show that the interaction terms representing relative advantage and 

CCA was statistically significant (β = −0.049, t = 2.081, p > 0.038). such that the 

relationship is stronger (i.e. more negative) for individuals with high culture than it is 

for individuals with low culture. The moderating effect of culture on the relationship 

between relative advantage and cloud computing adoption is depicted in Figure 4.4, 

which shows a stronger negative relationship between relative advantage and CCA for 

individuals with high culture than it is for individuals with low culture. 
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Figure 4.4. Interaction Effect of relative advantage (RA) and culture (CUL) on cloud 

computing adoption (CCA) 

4.7.3 Reliability  

With respect to Hypothesis 13 predicted that culture moderates the relationship 

between reliability and cloud computing adoption. Result shows that the interaction 

terms representing reliability and CCA was significant (β = −0.124, t = 2.927, p > 

0.003). Hypothesis 13 indicated that culture moderates correlation between reliability 

and CCA. Specifically, this relationship is weaker (i.e. more negative) for individuals 

with high culture than it is for individuals with low culture. The results in Table 4.10, 

Figure 4.5 stated a significant interaction between reliability and culture in CCA, thus 

given strong support for Hypothesis 13. Graphically, this finding is depicted in Figure 

4.5 depicted that culture moderated the relationship between reliability and cloud 
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computing adoption, such that this relationship is weaker (i.e. more negative) for 

individuals with high culture than it is for individuals with low culture. 

 

Figure 4.5 Interaction Effect reliability (REL) and culture (CUL) on cloud computing 

adoption (CCA). 

4.7.4 Security  

Furthermore, the findings reveal in Table 4.10, Figure 4.2, Hypothesis12 mentioned 

that culture moderates the relationship between security advantage and CCA. Result 

show that the interaction terms representing security and CCA was significant (β = 

−0.075, t = 2.084, p > 0.037). Hence, this hypothesis was definitely supported, such 

that the relationship is stronger (i.e. more negative) for individuals with high culture 

than it is for individuals with low. The moderating influence of culture the among 

between security and cloud computing adoption is depicted in Figure 4.6, which shows 
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a stronger negative relationship between security and cloud commuting adoption for 

individuals with high culture than it is for individuals with low culture.  

 

Figure 4.6. Interaction Effect of security (SEC) and culture (CUL) on cloud computing 

adoption (CCA). 

4.7.5 Regulatory Policy  

In regards to Hypothesis 17, the culture moderates the relationship between regulatory 

policy and cloud computing adoption, as expected, the results shown in Table 4.10, 

Figure 4.2 showed the interaction terms representing regulatory policy and CCA was 

significant (β = −0.099, t = 2.367, p > 0.018). Hence, this hypothesis was supported. 

data from path coefficients being utilized for plot moderating influence of culture on 

the correlation between regulatory policy and cloud computing adoption, the Figure 

4.7 shows that the relationship between regulatory policy and CCA is stronger (i.e. 

1

1.5

2

2.5

3

3.5

4

4.5

5

Low SEC High SEC

C
C

A

Moderator

Low CUL High CUL



 

 158 

more negative) for individuals with high culture than it is for individuals with low 

culture. 

 

Figure 4.7. Interaction Effect of regulatory policy (RP) and culture (CUL) on cloud 

computing adoption (CCA). 

4.8 Summary of findings   

All the results, including the main effects and the relationships among the variables, 

are summarised in Table 4.14.  

Table 4.14  

Summary of Hypotheses Testing 
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Hypothesis Statement Finding 
H1 Relative advantage has a positive effect on CCA   Supported  
H2 Compatibility exert a positive influence on CCA Supported 
H3 Security has a positive influence on CCA Supported 
H4 Reliability has a positive influence on CCA Supported 
H5 Top management support has a positive influence on CCA Supported 
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4.9 Summary   

This chapter justified the use of Partial Least Squares Structural Equation Modelling 

(PLS SEM) to test the theoretical model. Following the assessment of the significance 

of the path coefficients, the key findings of the study were presented. Concerning the 

moderating effects of culture on the relationship between the eight independent 

variables and dependent variable, PLS path coefficients revealed that of the eight 

formulated hypotheses, only five significant. Culture was found to moderate the 

relationships between CCA and the following: compatibility, reliability, security, 

relative advantage, and regulatory policy. The next chapter (Chapter 5) present further 

the results, followed by implications, the limitations, recommendations for future 

research directions, and research conclusion. 

 

H6 Technology readiness has a significant effect on CCA. Supported 
H7 Regulatory policy has a positive influence on CCA Supported 
H8 Competitive pressure has a positive influence on CCA Supported 

H9 Culture  has a negative influence on cloud computing 
adoption Supported  

H10 Culture moderate the relationship established between 
relative advantage and CCA Supported 

H11 Culture moderate the relationship established between 
compatibility and CCA Supported 

H12 Culture moderate the relationship established between 
security and CCA Supported 

H13 Culture moderate the relationship between reliability and 
CCA Supported 

H14 Culture moderate the relationship between top 
management support and CCA Not Supported 

H15 Culture moderate the relationship between technology 
readiness and CCA Not Supported 

H16 Culture moderate the impact of regulatory policy on CCA Supported 

H17 Culture moderate the relationship between competitive 
pressure and CCA Not Supported 

Table 4.14 continued 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSION 

5.1 Introduction  

This chapter summarises the research and provides discussion, recommendations, and 

conclusions on how the adoption of cloud computing is assessed using technological, 

organisational, and environmental determinants in HEIs in Yemen. It includes both 

the theoretical, methodological and practical contributions of the study to the domain 

of cloud computing research, and also suggests areas for future research in view of the 

limitations identified within the framework of this study. By revisiting the research 

objectives and key findings, the extent to which the objectives have been met are 

discussed.  

This chapter also summarises the findings in regard to the research objectives. The 

Smart PLS statistical analysis tool was used to identify the statistical means and 

significance of the factors. The findings are discussed in light of previous studies and 

related new technology. 

5.2 Discussion of Direct Hypothesis  

The study aims to identify the determinants of cloud computing for HEIs in Yemen 

and investigates the critical factors that influence cloud computing adoption (CCA) 

there. Three possible determinants were examined namely technological, 

organisational, and environmental factors, based on the Technology, Organisation and 

Environment (TOE) theoretical model. In addition, the study provides new insight for 
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researchers by investigating the moderating effect of culture on the relationship 

between the identified factors and CCA. A model was proposed, based on extended 

from TOE model by inclusion of culture as the moderating factor; this was examined 

and validated using structure equation modelling of the questionnaire data. The 

findings were interpreted in view of the theoretical research model.  

The model proposes the relationship between the three factors (technological, 

organisational and environmental determinants) and the CCA by Yemeni HEIs. In 

particular, the researcher examined the influence of the independent factors in the 

technological (i.e. relative advantage, compatibility, security, reliability), 

organisational (i.e. top management support, technology readiness), and 

environmental (i.e. regulatory policy, competitive pressure, culture) contexts on the 

dependent variable (CCA). Out of the nine factors identified, eight were found to 

support CCA positively (i.e. relationship between (security, relative advantages, 

compatibility, reliability, competitive pressure, top management support, technology 

readiness, regulatory policy, and CCA), and one (culture) was found to have a negative 

correlation with CCA. The study also found that culture moderates the relationship 

between CCA and the following factors: compatibility, reliability, security, relative 

advantage, and regulatory policy. Other moderators (competitive pressure, top 

management support, technology readiness, and culture) were found to be 

insignificant in relation to CCA. The following subsection discusses each factor that 

affects CCA within the theoretical model.  
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5.2.1 Relative advantage on CCA  

This section discusses the first hypothesis in the study that is the influence of relative 

advantage on the CCA in Yemeni HEIs. Thus, the hypothesis constructed earlier in 

the study is as follows:  

H1: Relative advantage has a significant positive influence on CCA. 

The finding shows a positive relationship between the factor of relative advantage and 

CCA, as expected from the TOE theory. Therefore, H1 is supported. Relative 

advantage refers to the reduced budget of information technology infrastructure 

maintenance and also reduced employee required. The finding is consistent with 

similar studies reported in the literature, including those related to ICT adoption, e-

commerce, e-business, Internet-based ICT, enterprise systems and RFID adoption 

(Premkumar & Roberts, 1999; Zhu et al., 2006; Alam et al., 2007; Carter & 

Weerakkody, 2008; Intharaksa, 2009; Lin, Yeh, & Chen, 2009; Ozkan, Koseler & 

Baykal, 2009; Dwivedi et al., 2009; Wang et al., 2010; Ghobakhloo et al., 2011; 

Ifinedo, 2011). However, the discovery is inconsistent with that of Joo and Kim 

(2004), who found that relative advantage, had no significant influence on CCA in the 

e-marketplace. In another study, Yoon (2009) concluded that no technological factors 

were found to play any role in encouraging an organisation to adopt virtual worlds. 

They concluded that firms intend to adopt virtual worlds simply because competitors, 

peer firms, and consumers are doing so, without take into consideration the advantages 

of this particular technology. 
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The survey data confirms that HEIs are aware of the following benefits of cloud 

computing: quick and efficient task performance; increased profitability; low up-front 

capital investment; and reduced operational costs. They were also aware that cloud 

computing enables users to seize new educational and research opportunities, 

including increasing productivity and improving the quality of operations. This 

finding suggests that relative advantage is important for universities, with widespread 

benefits, including: cost effectiveness, aggregation of IT resources, access to speedy 

communication networks, and energy savings or green computing (Wheeler & 

Waggener, 2009; Dwivedi & Mustafee, 2010; Rao et al., 2010). As Wang, Wang, and 

Yang (2010) noted (cited by Low, Chen, & Wu, 2011), expected benefits can provide 

motivation for innovative technological expansion due to employees’ appreciation that 

the relative advantages of a new system can increase work efficiency. 

The above finding also indicates that relative advantage could boost the adoption of 

cloud computing among Yemeni HEIs and that the factor has been proven to be an 

efficient way to manage an HEI. In previous studies on CCA, relative advantage was 

found to be a positive factor (Powelson, 2011; Tweel, 2012; Tashkandi & Al-Jabri, 

2015). However, relative advantage was found to be a negative factor in other studies 

(Low et al., 2011; Klug, 2014), and a “barrier to cloud computing adoption”. Klug 

(2014) did not find this factor to have a significant influence on CCA in colleges, 

because his study was done in different setting.  

To summarise, cloud computing technology is adopted for several advantages, 

including its ability to (1) reduce the cost of IT infrastructure maintenance, (2) reduce 

software and hardware maintenance, (3) reduce administrative systems, (4) enable 
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access to information from anywhere and at any time, and (5) reduce the number of 

staff required. The finding implies that Yemeni HEIs have realised that the relative 

advantage of cloud computing can have significant practical implications. In other 

words, they are willing to adopt cloud computing if they understand its relative 

advantages. They also tend to outsource their cloud computing in order to concentrate 

on other institutional activities and goals. This factor was found to be significant, thus 

having a positive effect on CCA in Yemeni HEIs.  

5.2.2 Compatibility and CCA 

This section addresses the second hypothesis of the study concerning the influence of 

compatibility on CCA in HEIs. Thus, the hypothesis constructed earlier in the study 

is as follows:  

H2: Compatibility has a significant positive influence on CCA. 

The findings as reported in Chapter Four support this hypothesis. Compatibility refers 

to whether the institution’s existing facilities, infrastructure, work and strategy will be 

able to accommodate the CC infrastructure. The findings are also consistent with most 

earlier studies, that identified compatibility as a facilitator of innovation (Cooper, 

Schindler & Sun, 2006; Zhu et al., 2006; Ozkan, Koseler & Baykal, 2009; Oliveira & 

Martins, 2010; Wang et al., 2010; Chebrolu, 2010; Alzougool & Kurnia, 2010; 

Ghobakhloo et al., 2011; Espadanal & Oliveira, 2012), but not with the work of 

Tashkandi and Al-Jabri (2015). Low et al. (2012) stressed that if innovation is 

perceived as being compatible with existing systems, institutions are more inclined to 

consider adopting it. Alshamaila et al. (2013) also argued that compatibility 



 

 165 

encourages CCA in organisations. In this research, compatibility factor refers to 

compatibility with existing HEIs, work, IT strategy, an institution’s operations, IT 

culture, preferred work practices and current infrastructure. The findings indicate that 

compatibility has a positive influence on CCA in the technological context. Thus, the 

result show that adopting CCA is a convenient technique to fulfil the institution’s 

vision and make best use of its infrastructure. 

The findings also imply that Yemeni HEIs are more willing to adopt CC technology 

if their perception is in line with their work context and their potential needs, without 

having to make significant changes to accommodate its use. The positive influence 

between capability and CCA shows that high compatibility with cloud technology 

enables staff and academics to avoid major changes in their jobs and work style. In 

HEIs which opted to use cloud technology, the initiative was prompted by the need to 

change the existing processes in order to enhance the compatibility of cloud solutions 

with their existing infrastructure and working environment. Cloud computing 

technology should therefore be compatible with the universities’ policies, IT 

development environment, and work needs (Lin & Chen, 2012). 

5.2.3 Security and CCA 

 This section discusses the third hypothesis in the study: the influence of security as a 

factor under technological context on CCA in Yemeni HEIs. Thus, the hypothesis 

constructed earlier in the study is as follows:  

H3: Security has a significant positive influence on CCA. 
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The finding shows that security has a positive influence on CCA, and therefore the 

hypothesis is supported. Security refers to an institution’s concern on issues related to 

protection from data leakage, loss of privacy control, unauthorised access, data loss, 

as well as the acquisition of confidential material or theft of intellectual property and 

customer information by an outside party. Indeed, concerns regarding security in the 

cloud environment are of the utmost importance. The Federal Information Security 

Management Act (FISMA) is an example of the newly established standards and 

controls for cloud-based products and services, including the protocols for access 

control, configuration management, incident response, media protection, risk 

assessment and communications (Montalbano, 2012). 

The result shows that security has a significant positive effect on CCA. This result, 

which was obtained from quantitative analysis, appears to be consistent with that of a 

previous study (Yoon, 2009), which found that security has a significant positive 

influence on the willingness of an organisation to adopt virtual technologies. Much of 

the literature on cloud computing suggests that concern over security is a key barrier 

to cloud adoption (Dillon, Wu, & Chang, 2010; Benlian & Hess, 2011; Loebbecke et 

al., 2012; Zissis & Lekkas, 2012; Bhattacherjee & Park, 2014; Alsanea, 2015). 

Concerns regarding data breaches, transmission failures, and the potential loss of data 

are discussed in both the academic literature and in practice. The support shown for 

Hypothesis 3 suggests an increased understanding and awareness of the security 

measures deployed by cloud service providers (Lacity & Reynolds, 2014). This notion 

is echoed by the participants in this study, who described security as an advantage of 

cloud computing, using phrases such as “very secure,” “better data security,” and 
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“peace of mind”. This finding may thus help researchers to understand the discrepancy 

in the role of security in previous studies on cloud adoption. In analysing security 

across a sample of manufacturing and service sector firms in Portugal, Oliveira et al. 

(2014) did not find security as an adoption inhibitor. Another study that surveyed 349 

IT executives in Germany identified security and privacy concerns as the main barriers 

to the increased adoption of SaaS (Benlian & Hess, 2011).  

In this study, the finding implies that this factor might solve using advanced and up to 

date equipment, tools and systems for managing and handling any security issue. 

Therefore, the security factor is not a serious challenge. The result also showed a 

deeper understanding of the flexibility to handle the challenge and concerns. The HEIs 

appear to have confidence in cloud computing innovation and no fear that their 

information might be visible to others, or their privacy compromised. They could also 

accept that their information would be under someone else’s control. Given these 

points, the Yemeni HEIs do not hesitate to shift to adopting cloud computing 

innovation. The decision makers will accept CC because they perceive that adopting 

such measures bears no apparent threat of information exposure to third parties. 

5.2.4 Reliability and CCA  

This section addresses the fourth hypothesis for the study: the influence of reliability 

on CCA in Yemeni HEIs. Thus, the hypothesis constructed earlier in the study is as 

follows:  

H4: Reliability has a significant positive effect on CCA. 
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The finding indicates that reliability has a positive influence on CCA, and therefore, 

the hypothesis is supported. Reliability refers to an institution’s disaster recovery, high 

uptime and availability of cloud services around the clock, as well as backup and 

reliable storage for data against crash. It also refers to the ability to recover the 

institution’s data safely if it is corrupted by a virus or malware attack. The finding 

appears to support the hypothesis as the respondents agreed that the cloud-computing 

technology is (1) sufficiently reliable to provide services to institutions, and (2) can be 

operated without failure. The result indicates a high level of trust and shared 

confidence between the users of cloud computing and the providers of cloud services. 

This finding is therefore a good sign for a better future relationship between cloud 

providers and HEIs. However, not all prior studies agreed on this matter (Pearson & 

Benameur, 2010; Carpenter, Mowbray & Pearson, 2011; Ryan, Jagadpramana, 

Gonidis, Paraskakis, & Kourtesis, 2012; Hashemi, 2013); several indicated serious 

concern in regard to the reliability of cloud computing among different types of users, 

despite the benefits of adequate access to data, the latest firewall applications, data 

backup and restoration, as well as adequate safeguards regarding storage and 

transmission of data through various networks. Such reliability gives Yemeni HEIs 

more confidence that the cloud computing technology can provide better services than 

the traditional systems, and they have not hesitated to consider cloud computing 

innovation. The decision makers in Yemeni HEIs will adopt cloud computing because 

they are confident that the technology is reliable, and are not afraid of their information 

being visible to others or being destroyed or lost by others. They believe such 

shortcoming could be avoided by a backup of data.   
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5.2.5 Top management support and CCA 

This section discusses the fifth hypothesis in the study: the influence of top 

management support on CCA in Yemeni HEIs. Thus, the hypothesis constructed 

earlier in the study is as follows:  

H5: Top management support has a significant positive influence on CCA. 

The finding shows top management support has positive influence on CCA, and 

therefore, the hypothesis is supported. In this study, an institution’s TMS related to 

support of decision-making senior managers in adopting the cloud technology, having 

a clear strategy, offering resources, giving strong support and offering training 

courses. The finding shows that this type of encouragement and support exert an 

important positive effect towards CCA through empirical support. It is consistent with 

the conclusions of many related studies (Quaddus & Xu, 2005; Matta & Moberg, 

2006; Jeyaraj et al., 2006; Bia & Kalika, 2007; Dong, Neufeld, & Higgins, 2009; 

Ramdani & Kawalek, 2009; Liao & Tseng, 2010; Ifinedo, 2011; Low et al., 2011; 

Alshamaila et al., 2013; Chang et al., 2013).  

However, Yoon (2009) showed that this factor is not significant in the organisational 

context for adopting virtual worlds, although the finding indicates a positive attitude 

among high-level managers which can impact CCA in Yemeni HEIs. Cho (2006) 

mentioned that managers must have a capacity for innovation integration, thus 

indicating willingness to adopt CCA in the Yemeni context where politics and 

corruption influence education. Statistics on HEIs in Yemen show a government 

budget of over 200 billion riyals for education (Shu’ara, 2010). It is important to 
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recognise the advantages of adoption of technology innovation to the educational 

system (Jeyaraj et al., 2006). Nevertheless, studies on the adoption of new 

technologies indicate divided results in terms of the significance of top management 

support. For example, Low et al. (2011) supported the notion but Tweel (2012) and 

Oliveira and Martins (2010b) rejected it. Therefore, it is possible that the top 

management support factor is important in the context of cloud computing. 

Considering the findings of these different studies prevents us from generalising the 

fact that top management support is not an important factor in cloud computing. More 

investigation in different environments is required.  

The results of the present study nevertheless show that top management in Yemeni 

HEIs support encourages the adoption of cloud computing. The greater the 

understanding of CC technology among the leadership of Yemeni HEIs, the more 

committed they are likely to be, and the greater the support for cloud adoption and the 

chances for the development of a clear strategy and offering of training courses for the 

end users. Training allows staff members to comprehend the practical and technical 

aspects of cloud computing. They will be educated, given responsibility, and informed 

about the effective use of cloud computing technologies, thus facilitating the use of 

the technology. They can also in turn appreciate the relevance of ICT in their job 

performance. 
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5.2.6 Technology readiness  

This section addresses the sixth hypothesis in the study: the influence of technology 

readiness on CCA in Yemeni HEIs. Thus, the hypothesis constructed earlier in the 

study is as follows:  

H6: Technology readiness has a significant positive influence on CCA. 

The result indicates that technology readiness has a significant positive influence on 

CCA, and therefore, the hypothesis is supported. In this study, it refers to the 

availability of necessary technical, managerial and other skills, Internet-enabled 

computers, and convenient Internet connectivity access. The findings showed that 

there is a significant impact towards CCA, in line with previous studies (Zhu et al., 

2006a; Yoon, 2009; Oliveira et al., 2010). This implies that HEIs should employ a 

specialised IT workforce and develop strategic projects to support growth that is better 

suited for cloud integration (Alshamaila et al., 2013). For successful adoption of cloud 

solutions, HEIs need to consider realistic expectations of integration challenges and 

develop a team of experts whose skill sets cross the conventional IT environment and 

the cloud platform. Although technology readiness has been shown to be important 

for HEIs, its varying effect from one industry to another depends perhaps on the 

technical competence and level of sophistication of resources within each organisation 

(Low et al., 2011). HEIs that have not adopted cloud computing should evaluate how 

they can support their operations in order to see whether they have the necessary 

technical and managerial skills to implement the technology and gain a good 

understanding of how it can be used in their institution. Technology readiness may 

require vendors to provide training to employees on the use of their cloud computing 
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resources and services. These facts imply that IT leaders in universities should be 

prepared to commit the necessary resources for the adoption of cloud computing. 

The finding shows the importance of having a suitable ICT platform in advance of 

adopting cloud technology. The results imply that the Yemeni HEIs with higher levels 

of technology readiness for cloud computing are more likely to use cloud computing 

services. Decision makers always need to concentrate on technological resources, such 

as physical infrastructure and IT-educated staff. Moreover, management plays a 

critical role in motivating the employees by facilitating and developing the working 

environment. This could be done by providing the necessary resources, such as 

allocating time and updating the inventory of equipment. In addition, it is highly 

critical for top management to understand the role of technology in improving 

organisational performance and in overcoming perceived performance gaps 

(Gangwar, Date, & Ramaswamy, 2015). 

5.2.7 Regulatory Policy and CCA 

This section addresses the seventh hypothesis in the study: the influence of regulatory 

policy on CCA in Yemeni HEIs. Thus, the hypothesis constructed earlier in the study 

is as follows:  

H7: Regulatory policy has a significant positive influence on CCA. 

The result indicates that regulatory policy has a positive influence on CCA. Therefore, 

the hypothesis is supported. In this study, it refers to the regulations and laws that 

safeguard all users, regarding information/data ownership, budgetary sufficiency 
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responsibility. It is a facilitator for CCA, consistent with similar studies reported in 

this area, in ERP adoption (Pan & Jang, 2008), in e-business adoption (Zhu et al., 

2006) and in CCA (Alshamaila et al., 2013; Alsanea, 2015). However, the finding is 

inconsistent with that by Ifinedo (2011), which found no significance in the adoption 

of e-business technologies in Canada; it is possible that regulatory policy, which is an 

important factor in other contexts, is not important in the context of e-business. 

Considering the findings of this study do not allow us to generalise the fact that 

regulatory policy is not an important factor in a e-business technology adoption. as the 

regulatory policy level in developed countries compare to other countries is different.  

Governments worldwide have been developing policies and regulations surrounding 

the migration of public computing resources to cloud computing environments (Wyld, 

2010; Kundra, 201l). Regulatory policy, in the context of this study, refers to 

government’s support or pressure to adopt cloud computing along with the laws and 

regulations related to protecting cloud computing users and the resources of services 

hosted in other countries. Although government support for CCA in colleges is 

growing (Wyld, 2010; Information Age, 2011; Kundra, 201l), there have been 

concerns with regard to data migrated to the cloud which might impose legal, 

compliancy and political issues (Nicholson, 2009). For example, universities may be 

well-versed in the privacy protection laws of their own countries; at the same time, 

they should also carefully review the SLAs of cloud computing vendors and their 

policies with regard to the protection of the institution’s data in the cloud. A major 

concern when signing up for and using cloud services run from a different country is 

that it could lead to a loss of privacy for users’ data due to different privacy legislation 



 

 174 

from that in Yemen. Therefore, the government may need to consider revising this 

legislation related to data protection, e.g. legislation coordination between countries 

regarding cloud computing services. 

The significance of regulatory policy to CCA reveals that assistance from the Yemeni 

government through the development of policies, programmes and budgetary 

provision has given rise to an educational renaissance that could facilitate the adoption 

process. It was noted from the interview analysis that government support would help 

organisations to meet any financial shortage. However, there are unknown policies 

and regulations about CCA in the education sector in Yemen. 

5.2.8 Competitive Pressure and CCA 

This section discusses the eighth hypothesis in the study: the influence of competitive 

pressure on CCA in Yemeni HEIs. Thus, the hypothesis constructed earlier in the 

study is as follows:  

H8: Competitive pressure has a significant positive effect on CCA. 

The finding indicates that competitive pressure reacts positively on CCA in Yemeni 

HEIs. Therefore, the hypothesis is supported. Competitive pressure includes the CCA 

by most recommendations and competitors supported by government. This factor was 

found to have a significant positive influence on CCA, in line with the results of 

similar studies (Zhu, et al. 2006; Chang et al., 2013). This factor increases an 

organisation’s incentives for seeking and finding new technology so as to maintain a 
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competitive advantage (Kamien & Schwartz, 1982; Iacovou, Benbasat & Dexter, 

1995). 

The findings show that competitive pressure has a significant influence on CCA. The 

results also indicate that the pressure to adopt cloud services in Yemeni HEIs is high, 

with the intention to move to the cloud in their system for its numerous advantages. 

Also implied is that if competitors use and implement CC, other institutions or 

universities will feel pressured to do the same in order to maintain their 

competitiveness. However, the HEIs can reduce competition among themselves as it 

may initially lead to higher costs in making changes (Delmas, 2002). The significance 

of CCA suggests that Yemeni HEIs are likely to adopt CC in order to maintain Yemen 

HEIs competitive position. Furthermore, the intention of Yemeni Ministry of HE to 

upgrade and promote the education level, particularly at Yemen HEIs, has exerted 

significant pressure on HEIs for adopting CCA technology. 

5.2.9 Culture and CCA  

This section addresses the ninth hypothesis in the study: the influence of culture on 

the CCA in Yemeni HEIs. Thus, the hypothesis constructed earlier in the study is as 

follows:  

H9. Culture has a significant negative influence on CCA. 

The finding indicates that culture has a negative influence on CCA, and therefore 

supports the hypothesis, in line with the TOE theory. That the factor of culture has a 

negative impact on CCA and implies that, in the Yemeni context, the tribal identity 

influences the atmosphere of trust, thus impeding CCA. The finding also indicates that 
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the identity of the tribe restricts consideration of new thoughts and ideas and the ability 

to share data due to effects on personal privacy. This notion influences leaders’ 

decisions and further restrains them from making suggestions and decisions related to 

CCA. This finding is again consistent with the TOE theory, specifically in an 

environment such as Yemen, which is considered as one of the least developed 

countries and one dominated by tribalism. Of all the Arab countries, Yemen is most 

under the influence of a tribal culture which, according to a UN report, is the main 

determinant of its development rate (UN, 2015).  

People in a country such as Yemen, whose culture is characterised by tribalism, do not 

expect others to make their own choices and to take care only of themselves and their 

close family; the identity of the tribe belongs more strongly to groups that take care of 

them in exchange for sincerity. The tribal community is not equipped with the ability 

to express their own views freely or to be prepared to innovate and adopt new ideas 

(Erumban & De Jong, 2006). The community tends to consider themselves as group 

members, such as families or tribes, and generally thinks of the group’s needs as more 

important than the individual’s. Within this tribal culture, the group is prioritised over 

the individual. The value of the group comes first and the responsibility falls on the 

whole group instead of on specific individuals. 

Countries with a tribal culture have recorded a decrease in the adoption rates of 

technology compared to the countries with less tribal culture, 

because they're unwilling to require risks and resist doing things for the first time 

(Karim, 2018). Adoption of any projected technology is probably going to be 

impacted by culture. Tribalism also affects the perception of the advantages of ICT, 
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as noted by Maher (2001), who showed that tribalism has negatively significant effect 

on CCA. Therefore, tribalism can strongly influence the adoption of innovation. 

According to Van Everdingen and Waarts (2003), collectivism tends to discourage 

and slow the adoption of new technologies. As a result, the finding shows a decrease 

of interest in adopting new technologies in cultures with a strong tribal system. Unlike 

employees with low individualism-score cultures, employees in highly individualistic 

cultures are more open to change and to trying innovations and adopting new 

technologies. More importantly, the most influential phenomenon that has led to these 

dilemmas is tribalism. Tribalism is the main issue that threatens justice in social life 

and destroys the national economy of a country like Yemen (Moghram, 2006). 

The findings also show that the decision makers in Yemeni HEIs are not taking more 

risk if dealing with information technology projects. New technologies are something 

“unknown” to some of them, and there are no certain results to be relied upon. 

Therefore, they might try to avoid investing in these projects and avoid risks. The 

community then prefers to have official rules and measurable outcomes that ensure 

positive findings. In information technology environment where technologies are 

changing rapidly, with unknown effects and the consequences of unintended potential 

are great. Therefore, they might reduce the uncertainty regarding the ICT by, such as, 

mentioning clearly the benefits of the new technologies (i.e. CCA) and by emphasising 

the adoption of new ideas. In terms of educational institutions, the top management of 

Yemeni universities appear to be aware of the relative advantages of cloud computing 

and are ready to adopt the technology with compatible infrastructure and clear vision. 
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The results also imply that Yemen, with its strong tribal system, has a tendency to 

exhibit lower technology adoption.  

In Yemeni HEIs, there is lack of collaboration among teams or individuals because 

people are more willing to work with members of same tribe or with people who have 

a strong contract of confidence. There is evidence that greater distance leads to less 

collaboration and communication between individuals (Abdulrab, 2011). The result 

also indicates that in the largest tribalism culture in the Arab world, employees believe 

in the idea of hierarchical order in which everybody has a place, and which needs no 

additional justification. Given this point, it is suggested that managers attempt to 

reduce distance among their staff and themselves and to ensure the to encourage the 

likelihood of adopting ICT (Erumban & De Jong, 2006).  

Another implication of culture in Yemen is the lack of technological knowledge and 

the end users’ needs. It is reasonable to encourage a culture in Yemeni HEIs within 

which employees can express their ideas freely, without considering their status 

difference. Otherwise, important ideas coming out at the bottom level may die off 

without having a chance for expression or implementation (Erumban & De Jong, 

2006). 

Although it is not easy to change how people think of management distance in any 

culture, there are different techniques that could contribute to improving the adoption 

of educational technologies in Yemeni HEIs. One of them is to understand the negative 

influence of a large distance between top management and subordinates, and to find 

ways to lessen the influence.  
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The negative relationship between culture and IT adoption and its uses, which was 

found in this study, is similar to the findings of other studies. The US, which is a high-

technology-adopting country, had a lower culture than the Arab World in Hofstede’s 

original study (Abdulrab, 2011). As indicated by the findings, Yemeni culture may 

have influences on CCA, but this could be controlled and managed by offering 

training, applying suitable rules, and running awareness programmes. Srite and 

Karahanna (2006) stated that cultural discrepancies between countries have an effect 

on the adoption of new technologies, depending on the characteristics of a given 

society. 

In Yemen, the culture has a direct effect on all aspects of life and IT. Culture plays a 

significant role in the adoption of new technologies and CCA, in particular.  The 

findings also indicate that the culture in Yemen, as discussed earlier in Chapter 2, 

could negatively influence CCA. The decision makers see this factor as a barrier that 

might prevent HEIs from adopting cloud computing. The top management managers 

agreed that the culture would be an obstacle. Nevertheless, the HEIs have made some 

effort to inculcate awareness among the employees and to provide appropriate training 

programmes. Many views were indicated on this issue. In general, culture could be a 

potential barrier to any university but with less of an effect on others. Few previous 

studies have highlighted culture to be an important barrier towards adopting cloud 

computing (Ebrahim, 2005; Kamal, 2006; Momoh et al., 2010). 

Given the significance of the factor of culture, the remaining hypotheses (H10 to H17) 

considered culture as a moderating factor of the relationship between the other 

independent variables and the dependent variable, CCA. In summary, the tribal culture 



 

 180 

was found to have a strong effect on CCA. However, the survey respondents suggested 

certain caveats in their opinion of the effect of culture on the remaining factors. They 

nevertheless suggested that if tribal leaders were made to understand the advantages 

of CCA, then the cultural opposition might be weakened. 

5.3 Discussion of the Moderating Effects of Culture  

A moderating factor reveals the strength or direction of its impact on the relationship 

between a dependent variable and an independent variable (Baron & Kenny, 1986; 

Kahn, 2006). Therefore, the moderator (culture) was conceptualised to moderate the 

relationships between the independent factors (relative advantage, security, 

compatibility, reliability, technology readiness, top management support, competitive 

pressure, and regulatory policy) and the dependent factor (CCA). Of the eight factors 

moderated by culture, five were found to support CCA (compatibility, reliability, 

security, relative advantage, and regulatory policy), and three to be insignificant and 

not supporting the relationship to CCA (competitive pressure, top management 

support, and technology readiness); see Table 4.10 in Chapter Four. Given the 

significance of culture, the remaining hypotheses (H10 to H17) considered it as a 

moderating factor for the relationship between the other independent factors and CCA.  

5.3.1 The Moderating Effect of Culture on the Relationship Between Relative 

Advantage and CCA  

This study hypothesises culture to moderate the relationship between relative 

advantage (independent variable) and CCA (dependent variable).  The results indicate 

a significant negative influence: 
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H10 Culture moderates the relationship between relative advantage and CCA 

This hypothesis is accepted and supported as negatively significant, in line with the 

TOE theory. This finding implies that in a tribal environment, Yemeni HEIs do not 

realise the relative advantage of the adoption of technology, due to their difficulty in 

recognising competitive advantage. In a tribal environment, the benefits of cloud 

computing can not be gauged, although the new technologies could perform tasks 

more quickly and efficiently compared to the conventional methods. In fact, the 

adoption of technology could increase profitability, promote low up-front capital 

investment, reduce operational costs, and enable users to seize new educational and 

research opportunities. CCA in particular could increase productivity and improve the 

quality of operations. Despite these benefits, there has been lack of motivation to adopt 

innovative technology expansion among Yemeni HEIs.  

The result implies that managers should provide a comprehensive perception of cloud 

computing in order to present evidence and new ideas on the relative advantage of 

CCA. Another possible explanation is that the HEIs appear to realise the relative 

advantages of adopting cloud computing, and therefore are ready to adopt the 

technology with compatible infrastructure and a clear vision from the senior 

management. However, tribalism culture has revealed genuine pitfalls that HEIs 

should consider when shifting to a low-cost system. The negative effect of the culture 

on the relationship between relative advantage and CCA implies that tribalism leads 

to difficulties due to resistance to accepting new technologies. The findings therefore 

might suggest that to overcome these challenges, the universities should increase 

awareness in order to reduce such resistance. 
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5.3.2 The Moderating Effect of Culture on The Relationship Between 

Compatibility and CCA  

This study hypothesises culture to moderate the relationship between compatibility 

(independent variable) and CCA (dependent variable). The results indicate a 

significant negative influence: 

H11 Culture moderates the relationship between compatibility and CCA 

The hypothesis is thus accepted and supported as negatively significant, in line with 

the TOE theory. The hypothesis implies that HEIs face difficulties in adopting cloud 

computing even though they perceive the measure to be compatible with the tribal 

culture.  In Yemeni context, the identity of tribe influences the atmosphere of trust 

thus complicating the adoption of cloud computing. For example, Grover (1993) 

explains the need of a directive to adopt cloud computing because such a measure can 

facilitate management in understanding the use of cloud computing. The variety of 

cultures in institutions has been strictly operationalised to refer to the technical 

compatibility of cloud computing services with the computing systems of the 

institution. In other words, the findings of the present study imply that tribalism culture 

is a main concern in understanding compatibility with an institution’s policies, 

practices, existing infrastructure, culture, and IT infrastructure. 

Compatibility in the context of the present study refers to an institution’s current and 

existing software, hardware, work and strategy. HEIs may have their own capacities, 

systems and goals (university work, resources, strategy), and they can smoothly 

integrate new technological elements into their existing systems. With the tribal 
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culture, there would be a concern towards the capacity and the computability of the 

resources.  

The findings imply that Yemeni HEIs would be encouraged to adopt cloud technology 

if they perceived the measure to be in line with their potential needs and work context, 

without the need to make huge changes to accommodate the use of the technology. 

The positive influence between compatibility and CCA shows that high compatibility 

with cloud technology enables the staff and academics to avoid major changes in their 

jobs and work style. With compatibility, HEIs usually begins with the initiatives to 

change the existing processes in order to enhance the compatibility of cloud solutions 

with their existing infrastructure and working environment. However, the tribal 

culture inhibits cloud computing technology being linked with the compatibility of 

HEIs’ policies, IT development environment and work needs. 

5.3.3 The Moderating Effect of Culture on The Relationship Between Security 

and CCA 

This study hypothesises that culture moderates the relationship between security 

(independent variable) and CCA (dependent variable) in Yemeni HEIs.  The results 

indicated a significant negative influence between the two factors. 

H12 Culture moderates the relationship between security and CCA 

In this study, the hypothesis states that culture moderates the relationship between 

security and CCA. The results show that the interaction terms representing security 

and CCA are statistically negatively significant. Hence, this hypothesis is supported.  
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The above finding is in line with the arguments that the members of a single tribe 

protect each other and that the value of trust is weak for non-members. As Yemeni 

HEIs are surrounded by tribalism culture, they would be less likely to adopt CCA 

because the tribal identity reduces their ability to take risks when dealing with IT 

projects, even with the promise of security. Due to the tribalism culture, new 

technologies are considered as “unknown” and there are no expected particular results 

that they can rely on; therefore, they may choose not to invest in these projects. In the 

IT world, where technologies change rapidly, the effects are unknown and the 

potential for unintended consequences are great; thus uncertainty is to be expected, 

and managers may not feel able to adopt new technologies due to this determinant. 

The results show that this factor is considered to be an irritating issue. As a result, 

universities remain hesitant in adopting cloud technology, although these technologies 

are secure.  Due to the tribalism culture in the universities, the decision makers could 

decide against adopting cloud computing due to the risk of data being exposed and 

compromised by third parties. This finding supports the argument of Alsanea (2015) 

who stated that security is seen differently in the Saudi context for both cultural and 

political reasons. The tribalism in Yemen has also affected many aspects related to 

working with technology. Yemeni government organisations, including universities, 

are mainly controlled by the tribe authority, which has a strong tendency to be strict 

and involve themselves in university activities and hence influence technical 

decisions. Many technical initiatives have been delayed or cancelled for these reasons. 

Therefore, any proposed solution in this matter should be first presented to the tribe 

identity in order to convince them to accept the solution. In a tribalism culture 



 

 185 

environment, there is no confidence in cloud computing, mostly due to the idea that 

the data will be visible to others, and that their privacy will be compromised.  

 

 

5.3.4 The Moderating Effect of Culture on The Relationship Between Reliability 

and CCA  

The study hypothesises that culture moderates the relationship between reliability 

(independent variable) and CCA (dependent variable). The result indicates a 

significant negative influence on the relationship. 

H13 Culture moderates the relationship between reliability and CCA 

The relationship between reliability and CCA was moderated by culture. This finding 

shows that the interaction term moderating reliability and CCA was statistically 

significant. Hence, this hypothesis is supported. Even though the tribalism culture was 

found to be a significant negative determinant, it could motivate an institution to adopt 

cloud computing if the decision is considered reliable in terms of ability to back up 

data storage, having adequate safeguards to store their institution’s data in the cloud, 

and the ability of cloud-computing providers to move applications and data from one 

cloud-computing environment to another with minimal disruption. 

HEIs’ intention to adopt cloud computing would be supported in terms of the 

institution’s backup and reliable storage for data against crash; excellent disaster 

recovery; high uptime and availability of cloud services around the clock; and ability 

to recover the institution’s data safely if corrupted by virus or malware attacks. The 
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result indicated that the existence of high reliability towards CC can be a good sign of 

a better future for adopting technologies and that it is less likely that the tribalism 

environment would be an issue. In this culture, Yemeni HEIs would not hesitate to 

move to cloud computing as long as these technologies have a high level of reliability.  

5.3.5 The Moderating Effect of Culture on the Relationship Between Top 

Management Support and CCA 

This study hypothesises culture to moderate the relationship between top management 

support (independent variable) and CCA in HEIs (dependent variable). The findings 

indicate that the relationship between top management support and culture is not 

significant Therefore, the hypothesis is not supported. 

H14 Culture moderates the relationship between TMS and CCA. 

The relationship between top management support and CCA was found to be not 

moderated by culture as the result was insignificant. Hence, this hypothesis is not 

supported. One possible explanation is that the institutions’ top managements were 

not affected by tribal culture. Their decisions were made by a clear strategy and vision 

with government support. Another justification of the result is that most of the top 

management in Yemen HEIs are highly professional and qualified people, so they are 

not affected by their identity with the tribe. The finding also implies that tribalism is 

not a main concern if the institution’s top management supports the idea of CCA. Top 

managers may have a comprehensive perception of cloud computing technology in 

order to develop modern strategies, and they may present new ideas and 

comprehensive plans to introduce cloud computing. The adoption also requires a 
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consistent focus on technological resources, such as physical infrastructure and IT-

educated and experienced staff. Therefore, tribal identity was not perceived as an 

obstacle.  

The above finding is supported by previous studies (Quaddus& Xu, 2005; Matta & 

Moberg, 2006; Jeyaraj et al., 2006; Bia &Kalika, 2007; Dong, Neufeld, & Higgins, 

2009; Ramdani & Kawalek, 2009; Liao & Tseng, 2010; Ifinedo, 2011; Low et al., 

2011; Alshamaila et al., 2013). However, other studies have explained that top 

management support needs to have a capacity for innovation integration. This implies 

that the more top management supports CCA and the development of a clear strategy, 

offering training courses for cloud computing end users, the less likely are they to be 

affected by tribalism environment. 

5.3.6 The Moderating Effect of Culture on The Relationship Between Technology 

Readiness and CCA  

This study hypothesises that culture moderates the relationship between technology 

readiness (independent variable) and CCA (dependent variable) in HEIs. The finding 

indicates that technology readiness does not influence CCA. Therefore, the hypothesis 

is not supported. 

H15 Culture moderates the relationship between technology readiness and CCA. 

The relationship between technology readiness and CCA was found not to be 

moderated by culture, as the result was insignificant. Hence, this hypothesis is not 

supported. This finding demonstrates that culture does not show a moderating effect 

and its impact was insignificant. This is because once institutions are ready in terms 
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of infrastructure, human resources and professional experts, their decision to adopt 

cloud computing is less affected by the challenges of the tribal culture. In other words, 

institutions are able to overcome tribalism culture if they are ready to accept 

innovations. This justification is in line with the insignificant impact of culture as a 

moderating factor between and CCA. 

Previous studies (Zhu et al., 2006a; Yoon, 2009; Oliveira et al., 2010) explained that 

technology readiness refers to the availability of necessary technical, managerial and 

other skills, convenient Internet connectivity, and Internet-enabled computers. Thus, 

institutions that have all these resources are less likely to be affected by the culture 

because the availability of resources implies that the management has initiated the first 

step in the process of CCA. Another possible explanation is that institutions with 

technology readiness have established their specialised IT workforce and developed 

strategic projects to support growth that is better suited for cloud integration and other 

factors. In HEIs, the existence of technical competence with a high level of 

sophistication of resources implies that they have overcome other exogenous 

variables. 

5.3.7 The Moderating Effect of Culture on The Relationship Between 

Regulatory Policy and CCA  

This section hypothesises culture to moderate the relationship between regulatory 

policy (independent variable) and CCA (dependent variable). The results indicate that 

a significant negative moderating influence was found. 

H16 Culture moderates the impact of regulatory policy on CCA 
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Culture was found to moderate this relationship between regulatory policy and CCA. 

As expected, the findings showed that the interaction was statistically significant. 

Hence, this hypothesis was supported. Furthermore, regulatory policy refers to the 

regulations to protect the users, the laws regarding data ownership and responsibility, 

and budgetary sufficiency. In this study, it was found that regulatory policy has a 

positive influence on CCA and the results are in line with the argument that regulatory 

policy is a facilitator of CCA, consistent with similar studies reported in this area in 

ERP adoption (Pan & Jang, 2008), and e-business adoption (Zhu et al., 2006) of CCA 

(Alshamaila et al., 2013; Alsanea, 2015). However, when this variable interacts with 

culture, its positive impact is weakened by the negative impact of culture. This finding 

is supported by the argument raised by Srite and Karahanna (2006), that cultural 

discrepancies between countries influence the adoption of new technologies according 

to the characteristics of a given society. In Yemen, the culture has a direct influence 

on all aspects of life and IT (Mataher, 2015). Another explanation is that culture has a 

negative influence on technology adoption, particularly CCA. This is because Yemeni 

society is known to have one of the strongest tribal systems in the Arab world, thus 

implying that the law and regulation are not adequate to protect their data from a third 

party.  

Even though the existence of regulatory policy influences HIEs in adopting cloud 

computing, the culture of the tribal system in Yemen reduces the advantages of this 

variable. Because the communities in the tribal system are unable to rely on these 

regulations and make their own choices, their tribal identity is consulted, and this is a 

common issue in a tribal society. According to Van Everdingen and Waarts (2003), 
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collectivism tends to discourage and slow the adoption of new technologies. As a 

result, this shows a decrease in the interest to adopt new technologies in a culture with 

a strong tribal system even with the existence of regulatory policies. The confirmation 

of this hypothesis is in line with the idea that tribalism is the main issue that threatens 

justice in social life, as well as destroying the national economy. 

With the legal, compliance and political issues related to HEIs, privacy protection law 

is a major concern when signing up for and using cloud services that are run from a 

country other than Yemen. Therefore, the government may need to consider revising 

the legislation related to data protection. This measure can be further supported by the 

significance of the interaction between culture and regulatory policy with CCA, which 

implies that the Yemeni government needs to develop policies, programmes and 

budgetary provision that would be adequate to mitigate the negative impact of 

tribalism, and would reduce the negative impact of tribe identity. Such an effort would 

consequently facilitate the adoption process. However, policies need to be changed to 

become more compatible with cloud computing CCA is to be achieved 

5.3.8  The Moderating Effect of Culture on the Relationship Between 

Competitive Pressure and CCA   

The current study hypothesises culture to moderate the relationships between 

competitive pressure (independent variable) and CCA in HEIs (dependent variable). 

The findings indicate that the relationship between competitive pressure and culture 

is not significant. Therefore, the hypothesis is not supported. 

H17 Culture moderates the relationship between competitive pressure and CCA 
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The relationship between competitive pressure and CCA was not moderated by culture 

as the result was insignificant. Hence, this hypothesis is not supported. This result 

might be because universities with high competition are not affected by the negative 

impact of a tribal culture. In other words, institutions are less affected by tribalism if 

they are involved in a highly competitive environment. The use of the cloud also 

results in relative advantages for the institution in terms of other institutions with 

which it may be competing. 

The positive relationship between competitive pressure and CCA is supported by 

previous studies (Zhu, et al. 2006; Chang et al., 2013). Other studies have also 

explained that this factor increases an organisation’s incentive for seeking a new 

technology to maintain a competitive edge (Kamien & Schwartz, 1982; Iacovou, 

Benbasat, & Dexter, 1995). This implies that in a tribal society like Yemen, the 

incentive to avoid competitive pressure exists regardless of the cultural environment. 

Because the pressure to adopt cloud services among Yemeni HEIs is high, these 

institutions are prone to adopt cloud computing in order to maintain their competitive 

advantage. Most of the competitors come from different tribe identities, and this 

reflects the insignificance of cultural tribalism on the relationship between competitive 

pressure and CCA. 

5.4 Research Contributions 

This study makes important contributions to understanding the factors that can affect 

CCA in HEIs in the Republic of Yemen. The study adopted the TOE model in 

gathering both quantitative and qualitative data, the purpose being to garner in-depth 
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understanding of the research problem. The contribution of the study, therefore, can 

be perceived in theoretical, methodological and practical aspects. 

5.4.1 Theoretical contributions  

The majority of existing cloud computing research has focused on cloud adoption in 

developed and developing countries (Greengard, 2010; Hailu, 2012; Tashkandi & 

AlJabri, 2015). However, very little is known about factors that influence CCA by 

HEIs in the least developed countries. This research has made an important 

contribution to knowledge in that the study can facilitate researchers in understanding 

historical, societal, organisational and cultural factors that can influence CCA by HEIs 

in Yemen. As noted, Yemen is one of the first of the least developed countries to show 

an interest in CCA (Mohammed, 2014; Ministry of Communications and Information 

Technology, 2014). The least developed nations appear to share the same history of 

lacking exposure to technology in educational institutions. Accordingly, the present 

study focuses on cultural factor that might influence CCA in Yemeni HEIs. 

The area of technology uptake at the institutional level using the TOE framework 

remains under-researched, particularly in university contexts (Borgman et al., 2013). 

Other studies have explored the uptake of ICT by organisations in developed and 

developing countries, primarily on e-government, e-readiness and adoption of 

technology as proposed in the TOE framework (Altameem, 2007; Alhujran, 2009; 

Seng, Jackson & Philip, 2010; Abdalla, 2012; Choudrie, Umeoji, & Forson, 2012). 

Thus, this study is significant for many reasons. From a theoretical point of view, it 

investigates CCA at the institutional level and in the context of least developed 
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countries, as well as in a Yemeni cultural and educational environment. It offers 

Yemeni HEIs knowledge that can guide their managers or decision makers as they go 

forward with plans to use digital technologies extensively in the updating of their 

educational facilities and programmes. The findings from this study are also 

significant because they add to the existing knowledge in the discipline of educational 

theory and technology adoption, highlighting the distinctive cultural context of 

Yemen, and stressing the serious challenges the country faces in attempting to change 

educational practices. 

The research extended the TOE model as a framework to CCA study as a feature of 

HEIs. The first theoretical contribution is the development and validation of the 

conceptual TOE-based model. The second is the integration of reliability as an 

independent factor and the cultural factor as a moderator in the relationship between 

the independent and dependent variables in the modified TOE model. Finally, the 

development and validation of the TOE-based model enables data to be gathered from 

Arabic-speaking respondents. Overall, the modified TOE model managed to build on 

the existing literature on the adoption and diffusion of IS innovation by adding new 

insights and by making suggestions for future study.    

Consequently, this research adds to the growing body of literature on the adoption of 

organisational innovation by investigating the influence of three key elements: 

technological, organisational and environmental. These three elements further include 

nine distinct dimensions of CCA: (1) four technology characteristics (relative 

advantage, security, reliability and compatibility); (2) two organisational factors (top 

management support, technology readiness), and (3) three environmental 
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determinants (regulatory policy, competitive pressure and culture as a moderator). The 

conceptual model takes into account most of the key elements cited in the literature, 

and the semi-structured interviews further confirmed factors that influence the 

adoption of IT innovation by HEIs. Nevertheless, it was not the intention of the study 

to select factors that have been empirically tested and validated as being influential in 

the adoption of innovation. The confirmation of nine factors that might influence CCA 

while demonstrating the applicability and usefulness of the TOE model to examine 

data garnered through mixed methods research.  

The lack of a theoretical model that could be used to identify the factors that influence 

the adoption of cloud computing prompted the present study. Consequently, a new 

conceptual model based on the TOE framework was developed, tested and proven to 

be robust. Also identified were the influencers associated with the technology itself, 

within the organisation, within the teaching and learning environment, and within the 

cultural milieu. Inclusion of these participants was an aspect that has not been covered 

in previous studies, particularly those in regard to the least developed countries. The 

fact that the data were collected through the frame of TOE has made it possible to 

appreciate more comprehensively the factors that influence the adoption of cloud 

computing in Yemeni HEIs. The new model formed the theoretical basis of this study 

after being refined by conducting and analysing the semi-structured interviews with 

key employees in Yemeni HEIs.  
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5.4.2 Practical contributions  

  Implications for technology consultants and service providers   

This study has important practical implications for technology consultants and service 

providers. Brown and Lockett (2004) stress that providers play an important role in 

technology adoption. In particular, organisational and community intermediaries are 

aware of each other’s respective input, and therefore a working relationship is 

established. Organisations that fail in diffusing an innovation might become influential 

negative-opinion leaders (Leonard-Barton, 1988). Service providers should therefore 

be more focused on identifying appropriate role models in order to (1) learn about the 

specific problems faced by their potential customers, (2) understand organisational 

characteristics, and (3) take a more proactive role to promote successful adoption of 

cloud computing. Cloud computing providers may need to improve their interaction 

with HEIs in order to create a healthy environment for CCA and to remove any doubt 

surrounding this type of technology. It is essential for software vendors to devise a 

strategy that can actively communicate the benefits of cloud computing through 

promotional tactics, such as seminars, workshops, presentations and on-site visits. 

Furthermore, technology consultants and service providers should reduce the feeling 

of uncertainty regarding CCA, much of which concerns how data is handled. 

Understandably, privacy is a main concern. Providers need to ensure reliable and 

secure environments in the most scalable, cost-effective and convincing manner, with 

24/7 technical support for cloud services, which are stored remotely from clients’ own 

premises.  
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Using our research model can assist service providers in understanding the reason for 

some HEIs choosing whether or not to adopt cloud computing services. The providers 

may also need to improve their interaction with HEIs in order to create a healthy 

environment for CCA and remove doubt. These service providers may need to clarify 

their position when it comes to offering in-house versus cloud services, which in turn, 

can affect users’ confidence. A supplier’s marketing activity can have a great effect 

on the chance that an innovation will be taken up by an organisation (Frambach et al., 

1998), and this in turn can help to lower the level of uncertainty regarding cloud 

services.  

 Implications for HEIs   

Yemen is embarking on a new phase of its history as a country in the least developed 

world, that lacks the history and experience of the developed and developing nations 

in dealing with technology. Cloud computing is shown in the current study to be 

suitable to the respondents chosen from HEIs. It advises the decision makers in 

Yemeni HEIs to take into consideration adopting innovations. The finding could assist 

decision makers and top management to express and devise policies, vision and 

strategies for technology adoption, particularly CCA, by taking into consideration the 

cultural factor which influences the view and decisions of the decision makers in all 

Yemen HEIs. 

A rapidly developing and uncertain environment represents a key challenge within 

which business leaders make decisions. The proposed model may help key people 

decision makers to evaluate possible adoption and increase their awareness of the 

factors that can influence the results. Given the nature of the collected data, managerial 
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implications can be derived as a set of guidelines for CCA. Finally, given its 

integrative approach, the proposed framework may be better positioned to help 

institutions with CCA ambitions to carry out in-depth analyses of the resources and 

capabilities under consideration.  

In general, the advantage of the TOE framework is that it includes many factors from 

different contexts, which other models may not. Other advantages are that it presents 

information in a comprehensible format, and is based on reliable empirical support 

and solid theoretical grounds. The research model can be used to provide managers 

with insight, which in turn can facilitate their decision-making process. 

The Yemeni government and Ministry of Higher Education have encouraged 

technology adoption and offered support in the form of resources in order to enhance 

the higher education sector. Accordingly, decision makers and top management in 

Yemeni HEIs should seriously take into consideration CCA in order to keep abreast 

of the new technology and move forward educationally and economically more 

quickly than the pace of the traditional methods. 

With better understanding of the critical issues in CCA, Yemeni HEIs can effectively 

manage their own cloud technology and further improve their productivity through 

better use of their available resources. The use of cloud computing would allow them 

to keep pace with the increased need for up-to-date resources while limiting cost and 

maintenance. In addition, institutions with modest infrastructure could provide high-

quality services by accessing the resources available through the cloud. 



 

 198 

The results of the research demonstrated, however, that in order to achieve the benefits 

of CCA, the current polices need to be revised in order to be more compatible with 

cloud computing. The findings thus can help educational institutions to establish their 

own guidelines for CCA in terms of compatibility with their own capacities, systems 

and goals, thus enabling them to smoothly integrate new technological elements into 

their existing systems.  

The study found that cultural environment is an important factor in CCA. Yemen is 

unique in the sense that appropriate government policies and regulations for CCA are 

absent, particularly with its specific tribal system. Therefore, the nature of cloud 

computing does not offer adequate scope to generalise results beyond the geographical 

area considered or to HEIs in other countries. Culture is considered a major obstacle 

in the adoption process. Nevertheless, relevant culture can make a difference and 

should be considered when translating results to other contexts, including that of 

Yemen. This is because participating HEIs were considered to be special cases in the 

Yemeni context. 

The development of cloud computing could encourage government to review its 

policies and incentives in promoting the adoption of technology among HEIs, 

particularly in its attempt to refine and enhance business processes. Given this point, 

the research model can help maximise the potential benefits of the implementation of 

information technology for the Yemeni government by providing an understanding of 

the factors that can influence the adoption and implementation of technologies, 

including that of cloud computing.  
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The clear implication is that managers should, themselves, have a comprehensive 

perception of cloud computing in order to develop modern strategies and present new 

ideas and comprehensive plans for introducing the technology. Such an effort also 

requires a consistent focus on technological resources, such as physical infrastructure 

as well as IT-educated and experienced staff. 

The results from the study clearly imply that there is culture (i.e trablism) factor 

specific to Yemen that have been hindering the take-up of computer technologies. 

Managers, for example, need to reduce the distance between themselves and 

employees, while, ideally, spreading awareness throughout the institution of the 

negative effect of the tribal culture in the working environment. These leaders also 

need to make a conscious effort to decrease the avoidance to adopting technology by 

demonstrating, through their own usage and by word of mouth, the advantages of the 

new technology, while emphasising the adoption of new ideas by new disciplines and 

by the introduction of comprehensive technology and usage policies. 

In addition, the fact that the tribal culture discourages IT adoption tends to slow the 

adoption of new technologies clearly implies that this Yemeni culture has hindered 

the uptake of cloud computing, since individual initiative is not expected. 

Consequently, managers should develop policies and new managerial methods in 

order to deal with individual employees and make the most of their insights and input. 

HEIs in a tribal culture tend to reward and acknowledge performance and self-

improvement, thus indicating that with the right leadership, making greater use of ICT 

in Yemen would be rewarding for the participants. The outcomes would depend on 
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the way computer technologies are introduced. The results of this study indicated that 

tribalism has a negative impact on CCA.  

The managers attempted to minimise the distance between themselves and their 

employees in order to increase opportunities for the adoption of cloud computing 

technology. Another implication of culture in public and private universities is the lack 

of technological knowledge and of the end users’ needs. It is reasonable to encourage 

a culture within which staff members can express their ideas freely, without 

considering their status difference. Otherwise, important ideas issuing from the bottom 

level may die off without having a chance for expression or implementation (Erumban 

& De Jong, 2006).  

In summary, the cultural background and norms might influence the adoption of new 

technologies in work environments. This finding is aligned with previous studies 

which found that membership of a certain group or society has its impact on the 

individuals’ values and beliefs and consequently on their behaviour. For example, 

Srite and Karahanna (2006) stated that cultural discrepancies between countries have 

an effect on the adoption of new technologies, according to the characteristics of a 

given society. 

Given the above, this study presents some useful information for HEIs, technology 

consultants, services providers and policy makers in regard to the adoption of cloud 

computing. Therefore, it can be viewed as relevant to the current era of rapid 

development of cloud computing technologies. 
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5.5 Research Limitations 

This study, like all others, suffers from various limitations. It was conducted only 

among public and private universities; community colleges were not included due to 

the complicated arrangement of communities located all over Yemen. This limitation 

therefore restricts the generalisation of the findings, opening directions for future 

research. Although attempts have been made to ensure that the methodology adopted 

was as rigorous and objective as possible, the following limitations remain; because 

the study focuses on HEIs in a specific country, Yemen, the findings cannot be 

generalised to other service sectors or to different geographical areas. Also, the 

sampled population consisted of employees who were involved in decision making for 

the HEIs, whose attitudes may differ from those working in other areas. Therefore, the 

results of the statistical analysis cannot be applied directly to other organisations in 

Yemen. 

The study explores and discusses the determinants affecting CCA without considering 

other single mediating factors which might influence the relationship between the 

independent and dependent variables. It enumerates the potential of all the mediating 

roles of technological, organisational, and environmental factors in the institutions.  

There is an especial scarcity of studies on CCA for the least developed countries, 

indicating the need to improve the number of studies in this domain.  

5.6 Future work  

Future research can address the limitations outlined above by repeating in other 

countries to compare the significant factors. Future studies could also assess the 



 

 202 

implementation process and the impact of cloud computing on university performance 

in order to gain a holistic understanding of CCA.  

Steps should be taken to address the lack of generalisation from this study. For 

example, the TOE model limited the research to three key areas, therefore factors 

falling outside the boundaries of this framework were not examined. Furthermore, in 

the Yemeni context, the study could be extended to community colleges and a 

longitudinal study could be valuable in exploring new factors that influence CCA. A 

qualitative study (the semi-structured interviews) was adopted here as a method to 

confirm the factors affecting CCA in HEIs. Further research could be conducted using 

a full qualitative method which allows examination of a target sample of the 

population. Different models or combinations of adoption models could be used in 

investigating other variables. Research model could be applied by other researchers to 

provide strong theoretical foundations for further studies on IS innovation adoption, 

for example, on how start-ups and large organisations are affected by CCA. The 

individual, social, and religious aspects of technology adoption and HEI performance 

also need further investigation. 

Finally, further research should analyse the financial commitments of institutions to 

the area of CCA and the returns on this investment. For example, the Diffusion of 

Innovation theory represents a socialisation process that occurs over time, in which 

members’ attitudes toward the desirability of various behaviours are developed as time 

passes (Zmud, 1982). It would also be interesting to look at an institution’s 

performance adoption of IT innovations.  In addition, the research model did not 
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include any control variables of demographic effects. These could be included and 

analyzed in future studies as well. 
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Appendix A 
The interview Questions in English and Arabic 

Cloud Computing Adoption Semi-Structured Interviews Script: - English 
version  

Institution's Background: 
1. Can you please tell us about your institution's background? (Number of 

employees/ main services industry/ Years since establishment…) 

2.  Why has your institution's decided to use / not to use cloud computing 

services? 

Impact of TOE Factors on Cloud Computing Adoption: 

For clarity and easy understanding, the semi-structured questions will be carefully 

drafted and categorized as thus: Technological, Organisational and Environmental. 

3. How do you think the technological factors could impact the cloud computing 

adoption in the higher educational institutions of Yemen particularly in your 

university? And why  

4. What is the impact of (relative advantage, security, compatibility, complexity, 

and reliability, cost) on the adoption of cloud computing? 

5. What organisational factors do you think may impact the adoption of cloud 

computing in your university ? and Why? 

6. What is the impact of (firm size, top management support, technology 

readiness) in the adoption of cloud computing for Yemenis and related to your 

institution? 

7. What environmental factors would impact the cloud computing adoption in 

your university? Why? 

8. What could be the impact of (regulatory policy, peer pressure, government 

support, culture) in the adoption of the cloud computing in your university? 
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Cloud Computing Adoption Semi-Structured Interviews Script- Arabic Version  

 المقابلة النصية لتبني الحوسبة السحابية

 

 :المؤسسةخلفية 

سنوات منذ تخبرنا عن خلفية مؤسستك؟ )عدد العاملين / صناعة الخدمات الرئيسية / الهل يمكن أن  .1
 ؟التأسيس ...(

 لماذا قررت مؤسستك استخدام / عدم استخدام خدمات الحوسبة السحابية؟ .2
 

 TOE تأثير على تبني الحوسبة السحابيةعوامل ال

لنحو اصياغتها وتصنيفها على  فإن ا���ة شبه المنظمة سيتم الفهم،من أجل الوضوح وسهولة  .1
 التالي: التقنية والتنظيمية والبيئية.

ؤسسات التعليم كيف تعتقد أن العوامل التكنولوجية يمكن أن تؤثر على اعتماد الحوسبة السحابية في م .2
 ولماذا؟ جامعتك.العالي في اليمن وخاصة في 

ا هو تأثير )الميزة  .3 لى اعتماد الحوسبة عوالتكلفة(  والموثوقية، والتعقيد، والتوافق، وا�من، النسبية،م
 السحابية؟

ها قد تؤثر على اعتماد السحابة .4 ا هي العوامل التنظيمية التي تعتقد أن  ؟ولماذاامعتك؟ الحوسبة في ج م

ا هو تأثير )حجم  .5 يمن في ال السحابية الجاهزية التقنية( في تبني الحوسبة العليا،دعم���ارة  الشركة،م
 ستك؟والمتعلقة بمؤس

 ما العوامل البيئية التي تؤثر على اعتماد الحوسبة السحابية في جامعتك؟ لماذا ا؟ .6

ا هو تأثير )الهيئات التنظيمية وضغط���ران والدعم الحكومي والثقافة( في اعتماد .7 الحوسبة  م
 السحابية في جامعتك؟
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Appendix B 

The Questionnaire English Version (Instrument) 

 
COLLEGE OF ARTS AND SCIENCES 

UNIVERSITI UTARA MALAYSIA 
 

SURVEY ON CLOUD COMOPUTING ADOPTION 
 

 
 Dear Respected Respondent, 
We are conducting a survey regarding cloud computing adoption by higher education 
institutions in Yemen. Because you are one of the participants in this study that is 
expected to be in a decision-making position related to the adoption of cloud 
computing resources at your institution, thus we would like to invite you to participate 
in this survey. Basically the purpose of the study is to determine the factors related to 
cloud computing adoption by higher education institutions in Yemen. We are 
interested in your thoughts and opinions about cloud computing adoption at your 
institution.  
  
Please tick (√) the most appropriate answer or write your rating accordingly. You are 
advised to answer the questions based on your knowledge and experience. We would 
appreciate it very much if you could answer the questions carefully as the information 
you provide will influence the accuracy and the success of this research. It will take 
around 20 minutes to complete the questionnaire. All answers will be treated as strictly 
confidential and will be used for the purpose of the study only. 
 
Thank you for your cooperation and the time taken in answering this questionnaire. If 
you have any questions regarding this research, you may address them to us at the 
contact details below. 
 
Abdullah Hussein Alghushami 
Ph.D. Candidate 
School of Computing  
College of Art and Science  
Universiti Utara Malaysia 
06010 Sintok 
Kedah 
MALAYSIA 
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--------------------------------------------------------------------------------------------------------------- 
SECTION I: DEMOGRAPHIC INFORMATION 

--------------------------------------------------------------------------------------------------------------- 
A. Respondent’s Background 

1. What is your gender? 
[    ] Male   [    ] Female  

 
2. Please specify your age range: 
[    ] 18-25  [    ] 26-35 
[    ] 36-50 
[    ] more than 66 

 [    ] 51-65 

 
3. What is your highest level of education? 
[    ] Associate Degree    
[    ] Bachelor's Degree    
[    ] Master’s Degree 
[    ] Doctoral Degree    
[    ] Other (please specify): ـــــــــــــــــــــــــــــــــ 
 
4. How many years of work experience do you have? 
[    ] Less than 2 years 
[    ] 3 to 5 years 
[    ] 6-10 years  
[    ] 11-20 years 
[    ] More than 21 years 

 
5. What is your position or title at your institution? 
[    ] CIO  [    ] IT Director/ Manager 
[    ] CTO  [    ] General Supervisor 
[    ] President  
[    ] VP of IT 

 [    ] IT strategist 
 [    ] Other (please specify ــــ :ـــــــــــــــــــــــــــــ  

[    ] Dean Of Computing School   
 

6. What is your University? 
[    ] Aden University  [    ] Ibb University  [    ] Sabaa University 
[    ] Amran University of Technology  [    ] Sana'a University  [    ] Al-Ahgaff University 
[    ] Dhamar University 
[    ] Hadhramout University 

 [    ] Taiz University 
 [    ] 21 September University 

 [    ] Yemeni University 
 [    ] Universal University 

[    ] Hajja University [    ] Albayda University   [    ] National University 
[    ] Hodeidah University [    ] Shabwa university [    ] Arwa University 
[    ] University of Sciences and 
Technology 

 [    ] Lebanese International 
University 

 [    ] Arabia University   

[    ] University of Modern Sciences  [    ] Al-Eman University  [    ] Dar Salam University 
[    ] Azal university for human 
development 
[    ] University of Applied and Social 
Sciences 

 [    ] Al-Nasser University 
 [    ] Al-Andalous University 

 [    ] Yemen University 
 [    ] Universal University 

[    ] Ittehad University Yemen [    ] British University [    ]  
[    ] Limkokwing University of Creative 
Technology - Yemen 

[    ] International University 
of Technology Twintech 

[    ] Arwa University 
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7. Are you responsible for making decisions regarding the adoption of cloud computing? 
 

[    ] Yes                   No [    ]   
                      

8.  Is your institution public or private? 
[    ] Public                    [    ] Private   

 
B. Institution’s Background 
 
9. What is the number of full-time students at your institution? 
[    ] less than 3000 
[    ] 2000 – 10000 
[    ] 10001 – 14999 
[    ] 15000 – 19999 

[    ] 20000 or more  
 
10. How many full-time employees currently work at your institution? 
[    ] 500 or less  
[    ] 5001 – 2000 
[    ] 2001 – 10000 

 
11. Which of the following resources and services are utilized by your institution? 

Check all that apply. 
[    ] E-mail  [    ] online collaboration or conferencing  
[    ] File Sharing  [    ] cloud based anti-virus and anti- spam service   
[    ] File backup and storage   
[    ] website hosting  

 [    ] Online learning management system  
 [    ] cloud based databases    

[    ] Student Record management  [    ] Other (please specify(: ـــــــــــــــــــــــــــــــــ 
 

 
--------------------------------------------------------------------------------------------------------------- 

SECTION II:  CLOUD COMPUTING ADOPTION  
--------------------------------------------------------------------------------------------------------------- 
1. At what stage of cloud computing adoption is your institution currently involved in? 
 
[    ] Not accounting for the cloud computing    
[    ] Used to evaluated but have not planned for adopting cloud    
[    ] Evaluating cloud computing    
[    ] Have evaluated and planned for adoption 
[    ] Already adopted cloud computing   
 
2.  If you’re anticipating that your institution will adopt cloud computing in the future, for 
how long do you think it will happen? 
 
[    ] Not considering    
[    ] More than 5 years    
[    ] Between 2 and 5 years 
[    ] Between 0 and 2 years    
[    ] already adopted  
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--------------------------------------------------------------------------------------------------------------- 
SECTION III:  FACTORS OF CLOUD COMPUTING ADOPTION  

--------------------------------------------------------------------------------------------------------------- 

 A.  Technology Factors  
Relative Advantage (TF-RA) 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1. Cloud computing can curtail the time for Information 
Systems. (TFRA1) 

     

2. Using cloud computing permits us to perform 

specific tasks more quickly. (TFRA2) 

     

3. Cloud computing can lessen IT expenses.   (TFRA3)      

4. The use of cloud computing enable people to seize new 

educational and research opportunities. (TFRA4)  

     

5. Cloud computing allows us to manage business 

operations in an efficient way. (TFRA5) 

     

6. The use of cloud computing services improves the 

quality of operations.  (TFRA6) 

 

 

    

Security  

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1. Our institution is concern about data security of the 

cloud computing. (TFSEC1) 

     

2. Our institution is concern about privacy in cloud 

computing. (TFSEC2) 

     

3. Our institution is concern with no loss or manipulation 

of the data by online criminals or hackers. (TFSEC3) 

     

4. Our institution is concern with no-usage of the official 

data for commercial benefits by cloud providers. 

(TFSEC4) 

     

5. Our institution is concerned that cloud computing data 

is not kept private. (TFSEC5) 

     

Compatibility  
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Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1. Cloud computing is suitable with our institution’s IT 

infrastructure. (TFCOM1) 

     

2. Using Cloud Computing is compatible with our 

institution’s culture. (TFCOM2) 

     

3. Cloud computing adoption is compatible with our 

preferred work practice. (TFCOM3) 

     

4. The use of cloud computing technologies fits well 

with the way we operate. (TFCOM4) 

     

5. Cloud computing is compatible with our institution’s 

current hardware and software infrastructure. 

(TFCOM5) 

     

Reliability: 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1. Cloud computing is act as an excellent ‘backup’ for 
my institutions data against hard-disk crash.(TFREL1) 

     

2.  Cloud computing is act as an   excellent disaster 
recovery (in-case of an unforeseen event) with 
uninterrupted access.(TFREL2) 

     

3. Cloud computing  offers  reliable ‘storage’ solution for 
my institution’s data instead of thumb drive (USB) or 
portable hard disk.(TFREL3). 

     

4. Cloud computing offers high uptime and availability 
of the cloud services round the clock. .(TFREL4). 

     

5. The cloud computing service provider has the ability 

to recover our institution’s data safely even if it gets 

corrupted due to spam or malware attack. .(TFREL5). 

     

 
Top Management Support: 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 
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1. The institution’s top management advocates the 

implementation of cloud computing.(OFTMS1) 

     

2. The institution’s top management demonstrates strong 

leadership and gets involved in the process with respect 

to cloud computing.(OFTMS2) 

     

3. The institution’s management is willing  to  take the 

risks (financial and organizational) involved in the cloud 

computing adoption.(OFTMS3) 

     

4. The institution’s top management is aware of the 

benefits of cloud computing.(OFTMS4) 

     

5. The institution’s top management is likely to consider 

the adoption of cloud computing as strategically 

important.(OFTMS5) 

     

6. the institution’s top management provides resources to 

adopt cloud computing .(OFTMS6) 

     

Technology Readiness: 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1.. Our institution knows how cloud computing can be 

used to support our operations.(OFTR1) 

     

2. Our institution have the necessary technical, 

managerial and other skills to implement cloud 

computing.(OFTR2) 

     

3. Our institutional values and norms support the   

adoption of cloud computing in our operations. .(OFTR3) 

     

4. Our institution have sufficient technological resources 

to implement cloud computing–high bandwidth 

connectivity to the internet. .(OFTR4) 

     

5. Our institution hires highly specialized or 

knowledgeable personnel for cloud computing. 

.(OFTR5) 
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Regulatory Policy: 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1.  Our country’s law and regulation facilitate the use of 

cloud computing.(EFRP1) 

     

2.  Our country’s laws and regulation today are sufficient 

to protect the use of cloud computing. .(EFRP2) 

     

3. Our government is providing us with incentives to 

adopt cloud computing technologies. (EFRP3) 

     

4. Our government is active in setting up the facilities to 

enable cloud computing. (EFRP4) 

     

5. Our institution is under   pressure from some 

government agencies to adopt cloud computing 

technology. (EFRP5) 

     

 7. Current laws and regulations   do not allow us to 

utilize cloud computing resources and services hosted 

outside our country. (EFRP6) 

     

Competitive Pressure: 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 

1. Our institution thinks that cloud computing has an 

influence on competition. (EFCP1) 

     

2. Our institution is under pressure from competitors to 

adopt cloud computing. (EFCP2) 

     

3. Some of our competitors have already started using 

cloud computing. (EFCP3) 

     

Culture: 

Please mark (√) regarding your agreement or disagreement on each of the following statements based 

on a scale ranging from strongly disagree to strongly agree. 

1= Strongly Disagree      2= Disagree       3= Neutral       4= Agree         5=Strongly Agree 

 1 2 3 4 5 
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1. The identity of my tribe is an obstacle for getting an 

atmosphere of trust toward cloud adoption in my 

institution (EFCUL1) 

     

2. The identity of my tribe could be an obstacle to 

consider my thoughts and ideas in my institution. 

(EFCUL2) 

     

3. Because of my tribe identity, that refrains me from 

providing suggestions nor making decision in my 

institution. (EFCUL3) 

     

4. The identity of my tribe could be an obstacle for 

sharing the data and personal privacy in my 

institution. (EFCUL4) 

     

5. The tribe culture influences the leaders' decision in 

your institution for adopting the cloud computing. 

(EFCUL5) 

     

6. Cloud computing adoption is an important need to 

the group rather than the individual’s needs. 

(EFCUL6) 

     

7. Developing and adopting new technologies require 

more freedom and less tribe restrictions. (EFCUL7) 

     

8. Because of tribe identity, it is not easy to adopt 

cloud computing in higher education institutions. 

(EFCUL8) 

     

9. The Tribalism support team work in a way it will 

encourage working within Cloud computing 

environment. (EFCUL9) 

     

10. The influential people in the tribe should establish 

campaigns in the society to spread an awareness of 

adopting cloud computing and encourage using it. 

(EFCUL10) 

     

 
 
 
-------------------------------------------END OF SURVEY-------------------------------------------- 
Thank you for participating in the survey 
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Appendix C 

The Questionnaire Arabic Version 

 
 كلية ��داب والعلوم

 جامعة أوتارا الماليزية
 

السحابيةاستبيان حول تبني استخدام الحوسبة   
 

 
 ا����ليكم ورحمة ����ركاته

 
هذا ا�ستبيان الذي نقوم به حول تبني استخدام الحوسبة  أود في البداية أن أشكركم سلفاً على المشاركة في 

مهورية اليمنية، ونظراً لكونكم من المشاركين الذين قد يصلوا إلى  السحابية في مؤسسات التعليم العالي في الج
هذ  مناصب صنع القرار في تبني الحوسبة السحابية في مؤسستكم، فإننا ندعوكم للتكرم والمشاركة في 
ا���ان. وبالمناسبة، فإن الهدف ا��اسي من هذه الدراسة هو تحديد العوامل التي تتصل بمسألة تبني 

حول تبني  مة في مؤسسات التعليم العالي في اليمن. فنحن نتطلع لمعرفة أفكاركم وآراءكالحوسبة السحابي
 استخدام الحوسبة السحابية في مؤسستكم. 

 
أمام ا�جابة التي ترونها ا��سب لكم أو قم بكتابة تقييمكم ووجهة نظركم. كما ( √)نرجو منكم وضع��مة 

ب معرفتكم وخبرتكم �ن المعلومات التي تقدمونها ستعلب دوراً نرجو منكم ا�جابة على ا��لة بدقة وبحس
هذا البحث. وستأخذ ا�جابة على أسئلة ا�ستبيان حوالي  دقيقة من وقتكم الكريم، علماً  20هاماً في دقة ونجاح 

مها إ���غراض هذه الدراسة فقط.  بأن إجاباتكم سيتم التعامل معها بسرية وخصوصية تامة ولن يتم استخدا
 

هذا ا�ستبيان. إذا كان لديكم أي استفسارات  نشكركم على حسن تعاونكم و تخصيص جزًء من وقتكم ل�جابة على 
ل هذا البحث، يمكنكم التواصل معنا عبر البريد ا�لكتروني )  (a_ghashami02@yahoo.comحو

 عب�������لغشامي
 طالب دكتوراه
 قسم الحوسبة

 كلي����ب والعلوم
 أوتارا الماليزيةجامعة 

 06010 قدح 
 ماليزيا
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--------------------------------------------------------------------------------------------------------------- 
 الجزء ا���البيانات الديموغرافية

--------------------------------------------------------------------------------------------------------------- 
 بيانات المشارك أ.
ما هو نوعك ا��تماعي؟ 1  . 

 ]    [ أنثى    ]    [ ذكر
 
 . الرجاء تحديد معدل عمرك:2

 ]    [18-25    ]    [26-35 
 ]    [36-50     [   ]51-65 

 66]    [ أكثر من 
 
ما هو أعلى مؤهل تعليمي حصلت عليه؟3  . 

 ]    [ درجة دبلوم
 س]    [ درجة بكالوريو
 ]    [ درجة ماجستير
 ]    [ درجة دكتوراه

 ]    [ أخرى )الرجاء تحديده(:ــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 
 لية؟. كم عدد سنوات خبرتك العم4

 ]    [ أقل من سنتين
 سنوات 5إلى  3]    [ 
 سنوات 6-10]    [ 
 سنة 11-20]    [ 

 سنة 21]    [ أكثر من 
 
 . ما هو منصبك في مؤسستك؟5

 ]    [ مدير تكنولوجيا المعلومات   ]    [ المدير التنفيذي للمعلومات
 ]    [ مشرف عام   ]    [ المدير التنفيذي للتكنولوجيا

 ]    [ مختص استراتيجية تكنولوجيا المعلومات   رئيس تكنولوجيا المعلومات ]    [
 ـــــــــــ]    [ أخرى )الرجاء تحديدها(:ـــــــــــــــــــ  ]    [ نائب رئيس تكنولوجيا المعلومات

     ]    [ عميد كلية الحوسبة
 
 ؟هي جامعتك . ما6

  الحديثة   جامعة العلوم]    [  ]    [ جامعة عمران للتكنولوجياجامعة حجة        ]    [   جامعة صنعاء]    [ 
 ]    [ الجامعة العالمية   جامعة شبوة]    [           جامعة إب]    [   ]    [ جامعة ذمار

 جامعة سباء الخاصة ]    [   ]    [ جامعة سباءسبتمبر 21جامعة ]    [   جامعة الحديدة]    [ 
 ]    [ مشرف اتحاد اليمن   جامعة ���ف ]    [ جامعة تعز         ]    [   جامعة البيضاء]    [ 
 جامعة الملكة اروى ]    [   جامعة اليمنية ]    [ جامعة عدن        ]    [  جامعة حضرموت]    [ 

 
 جامعة العلوم والتكنولوجيا ]    [                 ]    [ جامعة الحكمة جامعة ا��لس     ]    [   الوطنية جامعة ]    [ 

 جامعة العلوم التطبيقية]    [   جامعة اليمن ]    [    جامعة بريطانية ]    [  ]    [ جامعة المكاوينج يمن
 ��مارات الدولية  جامعة]    [   ]    [ مشرف المستقبل   ]    [ جامعة السعيدة   جامعة اللبنانية ]    [ 
    جامعة ازال ]    [ جامعة العربية      ]    [   جامعة ��يمان ]    [ 
    جامعة تونتك ]    [ جامعة دار سلم     ]    [   جامعة الناصر ]    [ 

 
 
. هل أنت مسؤول عن اتخاذ قرارات بخصوص تبني استخدام مصادر وخدمات الحوسبة السحابية في 7

 مؤسستك؟
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 ]    [ �     ]    [  نعم 
هل المؤسسة التي تعمل بها حكومية أم خاصة؟8  . 

 ]    [ خاصة     ]    [  حكومية
 ب. بيانات المؤسسة

 . كم عدد ال��ب الملتحقين بالنظام المنتظم في مؤسستك؟9
 2000]    [ أقل من 

 ]    [2000-10000 
 ]    [10001- 14999 
 ]    [15000- 19999 

 أو أكثر 20000[ ]    
 . كم عدد الموظفين المنتظمين حالياً في مؤسستك؟10

 أو أقل 500]    [ 
 ]    [501- 1000 
 ]    [1001- 2000 
 ]    [2001- 5000 
 ]    [5001- 10000 

 
مها مؤسستك؟11  . أي من المصادر والخدمات���ة تستخد

 اختر كل ما ينطبق.
ة المؤتمرات عبر ا�نترنت]       البري���كتروني ]    [  [ التعاون وإقام

 ]    [ الخدمات السحابية لمكافحة الفيروسات والرسائل غير   ]    [ مشاركة الملفات
 المرغوبة

ها   ]    [ نظام إدارة التعليم عبر ا�نترنت ]    [ تخزين الملفات وعمل نسخ احتياطية ل
 ت السحابية]    [ قواعد البيانا   ]    [ استضافة المواقع

دها(:    ]    [ إدارة سجل الطالب ]    [ غير ذلك )يرجى تحدي
 ــــــــــــــــــــــــــــــــــــــــــــــــ

 
--------------------------------------------------------------------------------------------------------------- 

السحابية الجزء الثاني: تبني الحوسبة  
--------------------------------------------------------------------------------------------------------------- 
 

 . إلى أي مرحلة وصلت إليها مؤسستك في تبني الحوسبة السحابية؟1
 ]    [ ��تنظر في تبني الحوسبة السحابية

 لتبني الحوسبة السحابية قامت بتقييم الوضع ولم تخطط]    [ 
 تعمل حالياُ في تقييم الحوسبة السحابية]    [ 
 قامت بالتقييم وخططت لتبني الحوسبة السحابية]    [ 

 ]    [ قامت بتبني الحوسبة السحابية 
 
 
 
لوقت لتقوم . إذا كنت تتوقع أن مؤسستك ستقوم بتبني الحوسبة السحابية في المستقبل، فكم ستحتاج من ا2

 بذلك؟
 ]    [ ��تنظر في ا�مر

 سنوات 5]    [ أكثر من 
 سنوات 5إلى  2]    [ بين 
 سنوات 2إلى  0]    [ بين 

 ]    [ قامت بتبني الحوسبة السحابية 
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 الجزء الثالث: عوامل تبني الحوسبة السحابية
 

 عوامل التكنولوجيا .4
 

 الفوائد ذات الصلة

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:أمام درجة ( √)يرجي وضع الع��   موافقتك من عدم

 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

ة . يمكن للحوسبة السحابية التقليل من الزمن الذي تستغرقه أنظم1

 المعلومات 

     

مهام بشمل أسرع.. استخدام 2       الحوسبة السحابية يسمح بأداء ال

      . تقلص الحوسبة السحابية من تكاليف تكنولوجيا المعلومات3

هاز الفرص التعل4 يمية . استخدام الحوسبة السحابية يمكن ا��� من انت

 والبحثية الجديدة

     

       . تتيح لنا الحوسبة السحابية إمكانية إدارة العمليات بشكل فعال.5

      . استخدام خدمات الحوسبة السحابية يحسن من جودة العمليات.6

 ا�منية

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:( √)يرجي وضع الع��   أمام درجة موافقتك من عدم
 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2     ���وفق بشدة    1

 1 2 3 4 5 

. لدى مؤسستنا بعض المخاوف حول مدى أمنية المعلومات للحوسبة 1

 السحابية.

     

. لدى مؤسستنا بعض المخاوف إزاء خصوصية المعلومات في الحوسبة 2

 السحابية.

     

ها . لدى مؤسستنا بعض 3 ن مالمخاوف إزاء فقدان البيانات أو الت�� ب

 قبل مرتكبي الجرائم ا��كترونية أو المخترقين.

     

ض . لدى مؤسستنا بعض المخاوف إزاء استخدام البيانات الرسمية��غرا4

 تجارية من قبل مزودي خدمات الحوسبة السحابية.

     

امكانية ���اظ . لدى مؤسستنا بعض المخاوف إزاء حول عدم 5

 بخصوصية البيانات في الحوسبة السحابية

     

 التوافق

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:( √)يرجي وضع الع��   أمام درجة موافقتك من عدم

 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

معلومات . تعد الحوسبة السحابية ����لبنية التحتية لتكنولوجيا ال1

 التابعة لمؤسستنا.

     

      . يعد استخدام الحوسبة السحابية متوافقاً مع ثقافة مؤسستنا.2
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      شائعة.. يعد تبني الحوسبة السحابية متوافقاً مع ممارسات أعمالنا ال3

يقة عملنا تقنيات الحوسبة السحابية م�ئماً ومناسباً لطر. يعد استخدام 4

ها.  التي نتبع

     

ية التحتية . تعد الحوسبة السحابية متوافقة مع ا��هزة والبرمجيات والبن5

 المتوفرة حالياً لدى مؤسستنا.

     

 الموثوقية

ها أمام كل من العبارات ( √)يرجي وضع الع��   ا�تية وفقاً للمقياس ا�تي:أمام درجة موافقتك من عدم

 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

يانات . تعمل الحوسبة السحابية كخيار ممتاز لعمل نسخ احتياطية من ب1

 المؤسسة في حال حدوث خلل أو انضراب  ��راص الصلبة.

     

ي أتعمل الحوسبة السحابية كخيار ممتا���ترجاع البيانات دون . 2

  عوائق )في حال وقوع حدث غير متوقع(

     

ت التابعة . تقدم الحوسبة السحابية ح�ً أمثل  وموثوقاً لتخزين البيانا3

 ( أو ا��راص الصلبة المحمولة.USBللمؤسسة بد�ً من الف�شات )

     

ر السحابية مدة تشغيل عالية وخدمات سحابية على مدا. توفر الحوسبة 4

 الساعة.

     

نات . يمتلك مزودي خدمة الحوسبة السحابية القدرة على استرجاع بيا5
ها أي تلف بسبب ملفات غير مرغوب  مؤسستنا بأمان حتى وإن حدث ل

 بها أو فيروسات.

     

 

 ب. العوامل التنظيمية
 دعم ا�دارة العليا

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:( √)الع�� يرجي وضع   أمام درجة موافقتك من عدم

 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

      .. تؤيد ا��رة العليا في مؤسستنا مسألة تطبيق الحوسبة السحابية1

لسحابية . تبدي ا��رة العليا في مؤسستنا قيادة جدية إزاء الحوسبة ا2

ها.  وتعمل على تنفيذ

     

لقة . ترغب إدارة المؤسسة بتحمل المخاطر )المالية والتنظيمية( المتع3

 بتبني الحوسبة السحابية.

     

      . تدرك ا��رة العليا للمؤسسة فوائد الحوسبة السحابية.4

ها 5 ات ذ . ترغب ا��رة العليا للمؤسسة في تبني الحوسبة السحابية كون

همية استراتيجية.   أ

     

زمة لتبني الحوسبة ا6       لسحابية.. توفر ا��رة العليا للمؤسسة المصادر���

اهزية التكنولوجية   الج

ها أمام كل من ( √)يرجي وضع الع��   العبارات ا�تية وفقاً للمقياس ا�تي:أمام درجة موافقتك من عدم
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 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

ها.. تدرك مؤسستنا كيف يمكن استخدام الحوسبة السحابية لدعم عملي1       ات

هارات التقنية وا��رية 2 هارات ��رى ا. تمتلك مؤسستنا الم ة والم ��زم

 لتطبيق الحوسبة السحابية.

     

. تدعم مبادئ وتوجهات مؤسستنا فكرة تبني الحوسبة السحابية في 3

ها.  عمليات

     

سحابية، . تمتلك مؤسستنا المصادر التكنولوجية الكافية لتطبيق الحوسبة ال4

 الترددي.مثل زيادة سرعة ا�تصال با�نترنت بزيادة عرض النطاق 

     

هل ومتخصص بكفاءة عالية للتعامل 5 . تقوم مؤسستنا بتوظيف طاقم مؤ

 مع الحوسبة السحابية

     

 
 
 
 
 

 ج. عوامل البيئة المحيطة
 السياسات التنظيمية

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:( √)يرجي وضع الع��   أمام درجة موافقتك من عدم

 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2بشدة          ���وفق1

 1 2 3 4 5 

      .. تسهل قوانين بلدنا عملية استخدام الحوسبة السحابية1

وسبة . تعد قوانين بلدنا ولوائحه التنظيمية كفيلة بحماية استخدام الح2

 السحابية

     

ومة 3       حوافز لتبني تكنولوجيات الحوسبة السحابية.. تقدم لنا الحك

ومة بلدنا نشطة في إقامة المرافق التي تمكن من استخدام 4 لحوسبة ا. تعد حك

 السحابية.

     

ادر .�� تسمح لنا القوانين واللوائح التنظيمية الحالية باستخدام مص5

 وخدمات الحوسبة السحابية المستضافة خارج ا���.

     

دمة الوحيد في اليمن ع. 6 ائقاً كبيراً يعد احتكار ��نترنت من قبل مقدم الخ

 أمام تطور التعليم.

     

 الضغوط التنافسية

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:( √)يرجي وضع الع��   أمام درجة موافقتك من عدم

 = أوافق بشدة5= أوافق         4محايد       = 3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

ها أثر في عملية التن1       افس.. تعتقد مؤسستنا بأن الحوسبة السحابية ل

      ن.. تتعرض مؤسستنا لضغوط لتبني الحوسبة السحابية بسبب المنافسي2

      . بدأ بعض منافسينا باستخدام الحوسبة السحابية.3
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 الثقافة

ها أمام كل من العبارات ا�تية وفقاً للمقياس ا�تي:( √)يرجي وضع الع��   أمام درجة موافقتك من عدم

 = أوافق بشدة5= أوافق         4= محايد       3= ��أوافق       2= ��أوفق بشدة         1

 1 2 3 4 5 

ية في السحاب. تحد هوية قبيلتي من تهيئة جو من الثقة نحو تبني الحوسبة 1

ها.  المؤسسة التي أعمل ب

     

هوية قبيلتي سبباً في تغاضي 2 لمؤسسة ا��كار التي أقدمها في ا. قد تكون 

ها بخصوص تبني الحوسبة السحابية.   التي أعمل ب

     

رارات �� تشجعني هوية قبيلتي  على تقديم أي مقترحات و اتخاذ أي ق3

ها  .تبني الحوسبة السحابيةبخصوص  في المؤسسة التي أعمل ب

     

رض هوية قبيلتي مشاركة البيانات والخصوصية الشخصية في 4 . تعا

ها.  المؤسسة التي أعمل ب

     

ها . تؤثر ثقافة القبيلة على قرار القياديين في المؤسسة التي أع5 مل ب

 بخصوص تبني الحوسبة السحابية.

     

هي ل6       ��راد. . يعد تبني الحوسبة السحابية حاجة ماسة للجماعة أكثر ما 

ية . يتطلب تطوير وتبني تكنولوجيات جديدة وحديثة المزيد من الحر7

 والتحرر من بعض القيود القبلية.

     

بية في . بسبب الهوية القبيلة فإنه ليس من السهل تبني الحوسبة السحا8

 عالي.مؤسسات التعليم ال

     

ي بيئة ف. تدعم القبلية العمل الجماعي إلى الحد الذي يشجع على العمل 9

 تستخدم الحوسبة السحابية.

     

ت في . ينبغي للشخصيات النافذة في القبيلة أن تشجع على تدشين ح��10

همية تبني الحوسبة السحابية والتشجيع على  المجتمع لنشر الوعي حول أ

ها.  استخدام

     

 
 --------------------------------------------نها����بيان-------------------------------------------

 نشكرك على المشاركة في هذ����بيان!
 
 
 
 
 
 



 

 255 

Appendix D 

The Pilot Study Validity Test 

Correlations 

 RP SEC COM REL TR RA CP CUL TMS_ 

RP Pearson 

Correlation 
1         

Sig. (2-tailed)          

N 35         

SEC Pearson 

Correlation 
.553** 1        

Sig. (2-tailed) .001         

N 35 35        

COM Pearson 

Correlation 
.669** .796** 1       

Sig. (2-tailed) .000 .000        

N 35 35 35       

REL Pearson 

Correlation 
.683** .840** .815** 1      

Sig. (2-tailed) .000 .000 .000       

N 35 35 35 35      

TR Pearson 

Correlation 
.591** .861** .831** .865** 1     

Sig. (2-tailed) .000 .000 .000 .000      

N 35 35 35 35 35     

RA Pearson 

Correlation 
.541** .857** .788** .713** .781** 1    

Sig. (2-tailed) .001 .000 .000 .000 .000     

N 35 35 35 35 35 35    
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CP Pearson 

Correlation 
.462** .583** .672** .675** .596** .622** 1   

Sig. (2-tailed) .005 .000 .000 .000 .000 .000    

N 35 35 35 35 35 35 35   

CUL Pearson 

Correlation 
-.573** -.837** -.821** -.746** -.797** -.949** -.732** 1  

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000   

N 35 35 35 35 35 35 35 35  

TMS Pearson 

Correlation 
.308 .416* .634** .435** .502** .421* .759** -.597** 1 

Sig. (2-tailed) .072 .013 .000 .009 .002 .012 .000 .000  

N 35 35 35 35 35 35 35 35 35 

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

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

The Pilot Study Reliability Test 

Constructs Cronbach’s Alpha Value 

SEC 0.949 

RA 0.710 

COM 0.897 

REL 0.888 

TMS 0.741 

TR 0.868 

RP 0.923 

CP 0.804 

CUL 0.945 

CCA 0.951 

Source: The researcher 

Sec= Security, RA= Relative advantage, COM= Compatibility, REL = Reliability, TMS = 

Top management support, TR = Technology readiness, RP=  Regulatory policy, CP= 

Competitive pressure, CUL = Culture , CCA = Cloud Computing Adoption  
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Appendix F 

The List of Higher Education Institutions in Yemen 

 

No. Institution  Type  State 
1 Aden University 

 
 
 
 
Public  

Aden  
2 Amran University of Technology Amran 
3 Dhamar University Dhamar 
4 Hadhramout University Hadhramout 
5 Hajja University  Hajja 
6 Hodeidah University Hodeidah 
7 Ibb University Ibb 
8 Sana'a University Sana'a 
9 Taiz University Taiz 
10 21 September University  Sana’a 
11 Albayda University   Albayda  
12 Shabwa university Shabwah 
13 Sabaa University Marib  
14 Al-Ahgaff University 

 
 
 
 
 
Private  

Hadhramout 
15 Yemeni University Sana'a 
16 University of Sciences and Technology Sana'a 
17 University of Modern Sciences Sana'a 
18 Azal university for human development Sana'a 
19 Universal University Sana'a 

20 University of Applied and Social Sciences Sana'a 
21 Ittehad University Yemen Sana'a 
22 Queen Arwa University Sana'a 
23 National University Sana'a 
24 Limkokwing University of Creative Technology - Yemen Sana'a 

25 Lebanese International University (Yemen)|Lebanese International 
University Sana'a 

26 Al-Eman University Sana'a 
27 Al-Nasser University Sana'a 
28 Al-Andalous University for Technical Sciences Taiz 
29 British University in Yemen Sana'a 
30 Future University - Yemen Sana'a 
31 International University of Technology Twintech - Yemen Sana'a 
32 Saba private university Sana'a 
33 Emirates International University  Sana'a 
34 Arabia University   Sana’a 
35 Dar Salam University  Sana’a 
36 Hikma University  Amran  
37 Yemen University   Sana’a 
38 Al Saeeda University  Damar 
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Appendix G 

The Variables Normality Test Result 

Variable Missing                 Skewness Kurtosis 

T
echnology C

ontext  

CCA1 0 -.600 -.175 

CCA2 0 -.602 -.565 

RA- 1 0 .002 .390 

RA- 2 0 -.083 -.098 

RA - 3 0 -.177 .257 

RA - 4 0 -.062 -.035 

RA - 5 0 -.210 .100 

RA - 6 0 -.182 -.334 

SEC-1 0 -.657 .997 

SEC-2 0 -.480 .667 

  

SEC-3 0 -.409 .231 

SEC-4 0 -.208 -.016 

SEC-5 0 -.569 .716 

COM-1 0 -.220 -.141 

COM-2 0 -.312 .278 

COM-3 0 -.370 .185 

COM-4 0 -.510 .659 

COM-5 0 -.355 .101 

REL-1 0 -.394 .322 

REL-2 0 -.409 .120 

O
rganizational C

ontext  

REL-3 0 -.609 .521 

REL-4 0 -.716 .885 

REL-5 0 -.391 .145 

TMS-1 0 -.516 .075 

TMS-2 0 -.568 .479 

TMS-3 0 -.157 -.649 

TMS-4 0 -.194 -.224 

TMS-5 0 -.531 -.203 

TMS-6 0 -.458 -.431 

TR-1 0 -.643 .624 

  

TR-2 0 -.343 -.100 

TR-3 0 -.328 .038 

TR-4 0 -.319 -.230 
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Variable Missing                 Skewness Kurtosis 

TR-5 0 -.324 -.136 

RP-1 0 -.375 .257 

RP -2 0 -.470 .430 

RP -3 0 -.274 -.025 

RP -4 0 -.385 .452 

RP -5 0 -.185 .241 

RP -6 0 -.233 .232 

E
nvironm

ental C
ontext  

CP - 1 0 -.432 1.066 

CP - 2 0 -.263 .008 

CP - 3 0 -.338 .457 

CUL1 0 .375 .257 

CUL2 0 .470 .430 

CUL3 0 .274 -.025 

CUL4 0 .385 .452 

CUL5 0 .185 .241 

CUL6 0 .231 .222 

CUL7 0 .460 .494 

  

CUL8 0 .388 .221 

CUL9 0 .516 .075 

CUL10 0 .568 .479 
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Appendix H 

Publications 

Al-Ghushami, A. H., Zakaria, N. H.,  Aji, Z. M., (2018). Cloud Computing Adoption 
by Higher Education Institutions in Republic of Yemen: An Exploratory Study.  
International Journal of Pure and Applied Mathematics (IJPAM), ISSN: 1311-
8080 Vol No: Vol 119 – Issue 16 (October 2018) 

Al-Ghushami, A. H., Zakaria, N. H., Aji, Z. M.,  (2016). The Determinants Impacting 
the Adoption of Cloud Computing in Yemen Institutions. In AIP Conference 
Proceedings (Vol. 1891, No. 1, p. 020093). AIP Publishing. 

Al-Ghushami, A. H., Zakaria,. (2016). A Review of Factors Affecting Cloud 
Computing In Higher Education Institutions Based On Technology, Environment 
& Organization (Toe) Framework. JOURNAL OF ENGINEERING AND APPLIED 
SCIENCES ISSN: 1816-949X - EISSN: 1818-7803 (Scopus Index Journal)  

Gamal Abdulnaser Alkawsi,  Nor’ashikin Bte. Ali, Al-Ghushami, A. H( 2018). 
Toward Understanding Individuals’ Acceptance Of Internet Of Things –Based 
Services: Developing An Instrument To Measure The Acceptance Of Smart Meters, 
On Journal Of Theoretical And Applied Information Technology (E-Issn 1817-3195 
/ Issn 1992-8645   

Al-Ghushami, A. H., Zakaria, N. H., Katuk, N., & Mohammed, A. (2015). Analysis 
of Single Sign-On Protocols from the Perspective of Architecture Deployment, 
Security and Usability. Proceedings of Knowledge Management International 
Conference, 545-550. 

Tahir, H. M., Al-Ghushami, A. H., & Yahya, Z. R. (2014). Selection of access network 
using cost function method in heterogeneous wireless network. International 
Conference on Multimedia Computing and Systems (ICMCS), 2014 789-793). 
IEEE. 

Katuk, N., Zakaria, N. H., Shariff, A. A. M., Al-Ghushami, A., & Yusoff, M. H. 
(2013). Web information gathering processes for gold and silver price information. 
International Conference on Research and Innovation in Information Systems 
(ICRIIS), 291-295. IEEE. 
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